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PREFACE. 


The  large  size  of  tHis  voluise  on  Descriptive  Mineralogy,  e  acceding  by  one-half 
Ike  corresponding  part  of  the  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  intervsd  of  fourteen  years  has  elapsed  since  the  last 
edition  was  published,  and  daring  this  period  the  science  has  made  great  progress. 
Chemical  researches  have  been  carried  forward  in  connection  with  almost  every  spe- 
cies, sod  analyses  have  been  largely  multiplied ;  and  it  is  the  plan  of  the  work  to  be 
-omplete  in  ihis  department,  so  far  as  to  include  all  analyses.  Crystallogr^hio 
bvestigations  also  have  been  numerous  and  important.  Moreover,  the  number  of 
•yt-cies  has  been  much  enlarged,  and  every  part  of  the  science  has  had  accessions  of 
facts. 

Id  addition,  a  new  feature  has  been  given  the  work,  in  the  systematic  recognition 

:  id  description  of  the  varieties  of  species.     The  first  edition  of  this  Treatise,  that  of 

1  ^37,  was  written  in  the  spirit  of  the  school  of  Mohs.     The  multitudes  of  subdivi- 

ioDs  into  subfipecies,  varieties,  and  subvarieties,  based  largely  on  unimportant  cha- 

'  .«'ten^  which  had  encumbered  the  science  through  the  eariier  years  of  this  century, 

d  were  nearly  smothering  the  species,  were  thrown  almost  out  of  sight  by  Mohs, 

1  iiis  philosophic  purpose  to  give  prominence  and  precision  to  the  idea  of  the 

-•i-ciea.    Much  rubbish  was  cleared  away,  and  the  science  elevated  thereby ;  but 

:uch  that  was   necessary  to  a  full  comprehension  of  minerals  in  their  diversified 

•utcs  was  lost  sight  o£     In  the  present  edition  an  endeavor  is  made  to  give  varieties 

'hv'iT  true  place  ;  and  to  insure  greater  exactness  with  regard  to  them,  the  original 

"•:ality  of  eacb  is  stated  with  the  description. 

Farther,  the  work  has  received  another  new  feature  in  its  historical  synonymy. 

A  list  of  synonyms  has  hitherto  been  mainly  an  index  to  works  or  papers  on  the 

-r»eciea,  and  often  without  any  regard  to  the  original  describer  or  description. 

11ac8mahji*s  admirable  Handbuch  (1847)   is  partly   an   exception.     Leonhard's 

••^Jryktognoeie"  ^821,  1826),  following  the  method  of  Rsuss  of  the  opening  cen- 

'  Jrr,  contains  a  full  catalogue  of  references  to  publications  on  each  species  ;  but  it 

'iil^  of  half  its  value  because  the  references  have  no  connection  in  any  way  with  the 

^ytionymy.     In  most  recent  works,  an  author  who  has  merely  adopted  a  name  is 

1  iten  quoted  as  if  the  original  authority.     The  present  work  is  no  longer  open  to 

hlis  criticism.    As  now  issued,  the  first  author  and  first  place  of  publication  of  each 

k'ccies,  and  of  each  name  it  has  borne,  and  of  the  names  of  all  its  varieties,  are  stated 

in  chronological  order,  with  the  dates  of  all  publications  cited ;  and,  besides,  remarks 

ire  added  in  the  text  when  the  subject  is  one  of  special  interest     The  facts  and  con- 

::'jsion8  have  been  derived  in  almost  all  cases  from  the  study  of  the  original  works 

Uiemselvea ;  and  thb  Treatise  has  become  thereby,  to  some  extent,  an  account  of 

r.cient  as  well  as  modern  minerals.    These  historical  researches  added  a  third  to 

tie  labor  of  preparing  the  edition  for  the  press,  thereby  delaying  the  publication  of 

'le  work  about  a  year.     But  such  studies  are  endless,  especially  when  they  relate  to 

asl  oentaries,  and  the  work,  however  long  continued,  must  be  incomplete.     As 

n  example :  the  word  sehorl,  which  figured  largely  in  the  mineralogy  of  the  last 
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centary  and  the  earlier  part  of  the  present,  is  traced  by  some  writers  to  the  Swedish^ 
and  is  cited  from  Cbonstedt  (1758).  From  Dr.  Naumann,  of  Leipsic,  I  learned 
of  the  occurrence  of  the  word  in  the  Magnalia  Dei  of  Bruckmann  {ll2l).  After- 
ward I  found  it  in  Ebcker^s  Aula  Subterranea  (1595) ;  and  later  in  Gesner  on 
Fossils  (1565),  and  in  the  Sarepta  of  Matthesius  (1562),  which  contains  a  detailed 
description  of  it  In  what  earlier  works  the  word  occurs,  and  what  was  its  origin, 
are  among  the  questions  unanswered.     (See  further  p.  205.) 

The  introduction  of  formulas  on  the  basis  of  the  new  system  of  chemistry,  with 
the  necessary  explanations,  constitutes  another  addition.  The  formulas,  it  will  be 
observed,  while  in  principle  those  of  the  leaders  of  the  system,  have  some  peculiar 
features,  serving  to  give  them  greater  compactness  on  the  page,  and  make  them 
more  easy  of  comparison,  and  bringing  out  well  the  unity  and  simplicity  of  type 
among  inorganic  compounds. 

In  these  and  other  ways  the  volume  has  unavoidably  become  enlai^d.  Not  a 
page,  and  scarcely  a  paragraph,  of  the  preceding  edition  remains  unaltered,  and  M 
five-sixths  of  the  volume  have  been  printed  from  manuscript  copy.  I  may  here  add, 
that,  notwithstanding  the  impaired  state  of  my  health,  this  manuscript — ^the  para- 
graphs on  the  pyrc^ostic  characters  excepted — was  almost  solely  in  the  handwri- 
ting of  the  author,  or  in  that  of  a  copyist  from  it  Neither  the  consultation  of 
original  authoritiess  the  drawing  of  conclusions,  nor  the  putting  of  the  results  on 
paper,  has  been  delegated  to  another.  And  being  now  but  hSf  way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  a£fbrd  another  opportunity  for 
similar  work. 

The  optical  qualities  of  minerals  have  been  but  briefly  stated,  and  in  general  for 
those  species  alone  which  seemed  to  require  this  addition  to  their  distinctive  charac- 
ters, as  a  full  presentation  of  them  would  have  added  much  more  to  the  size  of  tho 
volume.  The  best  work  on  the  subject,  and  one  containing  many  original  obser\'a- 
tions,  is  the  excellent  Mineralogy  of  DesCloizeauz,  the  first  volume  of  which,  on  the 
Silicates,  was  published  in  1862.  The  second,  unfortunately  for  the  science,  has  not 
yet  appeared.     Other  works  in  this  department  are  Brooks  &  Miller's  Mincralof^y 

il852)  ;  Grailich's  Vienna  edition  of  Miller's  Crystallography  (1856),  and  his  own 
Lrystallographischoptische  Untersuchungen  (1858). 
In  classification,  the  general  system  remains  unaltered.  It  is  based  on  a  compre^ 
hensive  view  of  the  characters  of  minerals  as  species  in  the  inorganic  kingdom  of 
nature,  the  preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  th^ 
third  to  the  different  physical  characters.  The  author  believes  (after  having  tnc^ 
the  so-called  natural  history  system  of  Mohs  for  two  editions)  that  light  from  nq 
source  should  be  shut  out  where  the  relations  of  species  and  groups  in  nature  are  to 
be  determined.  As  in  the  preceding  edition,  the  method  avoids  almost  entirely  thq 
..  distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in  oxygen  ternaiica 
or  salts  heing  in  the  protoxyd  state,  or  in  the  sesquioxyd,  or  in  both  combined,  and 
proceeds  on  the  ground  that  the  basic  elements  in  these  and  the  other  different 
states  are  mutually  replaceable  in  certain  proportions  determined  by  their  combining 
power  with  oxygen.  But  while  the  progress  of  chemistry  and  the  kindred  sciences 
requires  no  mocSfication  of  the  general  plan  of  the  classification,  but  gives  it  ne^ 
support,  it  has  rendered  many  minor  changes  necessary,  and  some  that  are  of  mucli 
importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  th< 
nomenclature  of  mineralogy  on  a  permanent  basis.  They  were  incident  to  a  searcl] 
after  a  reason  for  choosing  one  name  rather  than  another  from  among  the  nnmbc] 
that  stand  as  cUiimants.  Part  of  the  existing  diversity  is  due  to  national  partiality, 
and  much  of  it  to  indifference.  It  has  become  somewhat  common  for  authors  tc 
lelect  the  name  the}  like  best  without  reference  to  authority,  or  to  reject  an  old  foi 
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t  new  one  on  no  other  ground  than  that  of  their  preference.  Increaainj;  confuaiou 
m  nomenclature  has  consequently  attended  the  recent  progress  of  the  science  ;'^and 
m  view  of  this  fact  the  novel  expedient  has  been  tried  of  endeavoring  to  escape  the 
confusion  by  adding  one  more  to  the  number  of  names.  The  right  method  is  mani- 
festly that  T?hich  has  proved  so  successful  in  the  other  natural  sciences,  viz.,  the 
recognition,  under  proper  restrictions,  of  the  law  of  priority  ;  and  this  method  the 
author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of 
nomenclature,  but  should  also  stand  by  it;  that,  accordingly,  the  termination 
ine^  which  is  prominently  chemical,  should  be  left  to  the  chemists,  and  that  other 
miscellaneous  endings  should,  as  far  as  possible,  be  set  aside,  or  be  made  to  conform 
to  the  system.  With  this  in  view,  changes  have  been  made  in  accordance  with 
the  principles  explained  in  the  course  of  the  remarks  beyond  on  Nomenclature. 

In  the  preparation  of  this  volume,  the  author  owes  much  to  the  codperation  of  his 
friend,  ProC,  GsoBas  J.  Brush.  Prof  Brush  has  had  sole  charge  of  the  blowpipe 
department  Tlie  pyrognostic  characters  have  been  entirely  rewritten  by  him ;  and 
while  he  has  had  the  works  of  Plattnbr  and  yon  Eobell  always  at  hand,  he  has, 
for  much  the  larger  part  of  the  species,  made  personal  trials  of  the  reac^ions  before 
writing  them  out ;  so  that,  although  the  facts  stated  are  not  generally  new,  they  still 
are  mostly  from  his  own  observations.  His  skill  also  in  analytical  chemistry,  and 
his  thorough  knowledge  of  minerals,  have  enabled  him  to  remove  doubts,  afford  aid 
and  advice,  and  fumbh  new  facta,  on  various  points  throughout  the  progress  of  the 
work.  Prof  Brush  has  also  given  the  proofs,  while  the  work  was  in  the  press,  the 
benefit  of  his  revision. 

I  take  pleasure  also  in  acknowledging  the  assistance  of  Prof.  Gbobob  F.  Barkbb 
of  this  city,  an  excellent  chemist  in  both  the  old  and  new  systems,  during  the  last 
six  months  before  the  book  went  to  press ;  and  later,  that  of  Stdket  I.  Smith, 
assistant  in  the  zoological  department  of  Yale  College. 

The  author  is  under  obligations  to  many  men  of  science  for  their  kind  response 
to  his  inquiries,  and  for  much  information  in  their  letters ;  among  whom  he  would 
mention,  with  gratitude,  Dr.  Carl  F.  Naumann  of  Leipzig,  W.  Haidinoeb  of  Vienna, 
Prof,  vow  KoBBLL  of  Munich,  Friedrich  Hessenberg  of  Frankfort-on-the-Main,  Dr. 
G.  voM  Rath  of  Bonn,  Dr.  G.  A-  Kennoott  of  Zurich,  Dr.  IIanns  Bruno  Geintts 
of  Dresden,  Dr.  A.  Kunth  of  Beriin,  Dr.  A-  Eraktz  of  Bonn ;  Prof  Fobchhammeb  of 
Copenhagen,  Dr.  A.  E.  Norubhskiolu  of  Stockholm,  ProC  C.  W.  BLOiisTRANn  of 
Lund,  Sweden,  Mr.  L.  J.  Igelstrom  of  Filipstad,  Sweden,  Prof  A.  E.  Arpps  of 
Christiania,  Norway;  Louis  S^mann  of  Paris,  whose  letters  were  numerous  and 
always  valuable,  and  whose  death,  in  1866,  was  a  misfortune  to  this  work  as  well  as 
to  the  sciences  he  cultivated ;  Prof  A.  DesCloizbaux  of  Paris,  A.  Damoub  of  Paris, 
F.  PisANi  of  Paris,  Mr.  Gutbbdet  of  Paris ;  David  Forbes,  Esq.,  of  London,  N.  S. 
Maskblynb,  Esq.,  of  the  British  Museum ;  Dr.  F.  A.  Genth  of  Philadelphia,  Prof 
C.  TJ.  Shbfabd  of  Amherst,  Prof  J.  P.  Cooke  of  Cambridge,  Mass.,  Prof  C.  M. 
Warren  of  the  Technological  Institute,  Boston,  Prof  T.  S.  Hunt  of  Montreal,  Prof 
Jab.  C.  Booth  of  the  U.  S.  Mint,  Philadelphia,  Prof  H.  How  of  Windsor,  Nova 
Scotia,  Profs.  Silliman,  O.  C.  Marsh,  A.  E.  Verrill,  and  W.  H.  Brewer,  of  New 
Haven,  Ct,  W.  W.  Jefferis,  Esq.,  of  Westchester,  Pa.,  and  Prof  A.  Winghbll  of 
Ann  Arbor,  Michigan. 

In  addition,  the  book  has  received  private  contributions  to  the  text  of  analyses 
•nd  other  information  from  P.  Collibr,  B.  S.  Burton,  C.  S.  Rodman,  C.  A.  €k>E8a- 
M ANN,  C.  S.  Sharplbs,  G.  F.  Barkbb,  G.  C.  Wheeler,  and  E.  W.  Root. 

Among  works  consulted,  the  publications  on  chemical  mineralogy  of  Hamicblsbbbo 
of  Berlin,  and  especially  his  Mineralchemie,  have  afforded  great  assistance.  The 
r^yy  ^J  wd  4ble  Annual  Reports  (or  Uebersichte)  of  Dr.  Ebnnoott  of  Zurich,  on 
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the  progress  of  mineralogy  from  1844  to  1861,  and  those  of  the  Giessen  Jahresbe 
richt,  have  been  freely  and  constantly  consulted.  Much  use  has  been  made  also  of 
the  mineralogical  works  of  DesCloizeaux,  Dufrenoy,  Hausmann,  Bkeithaupt, 
Naumann,  Haidinobr,  vok  Kobbll,  Eokscharof,  Hessenbebg,  Quenstedt,  Brookb 
&  Miller,  Grbo  &  Lbttsoh,  and  Shbpard  ;  also  the  valuable  History  (Geschichte) 
of  Mineralogy  of  von  Kobell  ;  the  classical  work  on  the  Precious  Stones  and  Gems  of 
the  Ancients  by  King  ;  and  the  various  recent  American  Geological  Reports.  Among 
these  Reports,  the  volume  of  the  Canadian  survey  for  the  year  1863,  containing 
extended  mineralogical  contributions  by  Prof.  T.  S.  Hunt,  deserves  special  mention. 
A  full  list  of  the  works  consulted  in  studying  up  the  history  of  the  species,  and  the 
later  progress  of  the  science,  is  to  be  found  on  pages  xxxv  to  xlv  of  the  Introduction. 

In  Crystallography,  the  sources  of  recent  information  have  been  mainly  Kokscha- 
rof's  Mineralogie  Russlands,  and  his  Memoirs  in  the  Bulletin  of  the  St.  Petersburg 
Academy ;  DesCloize aux's  Mineralogie,  and  various  Memoirs ;  the  Mineralogischc 
Notizcn  of  F.  Hbssenbbrg,  of  which  eight  parts  have  appeared ;  Naumann'b  and 
Quenstbdt's  works  on  Mineralogy ;  the  Memoirs  of  Zippb,  von  Zepharovich,  Grai- 
LicH,  A.  ScHRAUF,  v.  Lang,  Zirkel,  Rud  Eenngott,  in  the  Berichte  and  Dcnkschrif- 
ten  (mostly  the  former)  of  the  Vienna  Academy ;  of  Dauber,  G.  Rose,  vom  Rat^, 
Schroder,  Sohabus,  in  Poggendoiff's  Annalen ;  of  Wsbskt  and  yom  Rath,  in  the 
Zeitschrift  of  the  German  Geological  Society  at  Berlin ;  of  A.  E.  Nordenskiold,  in 
the  (Efversi^  of  the  Swedish  Academy ;  of  Quintino  Sella,  in  his  Studii,  and  in 
the  publications  of  the  Turin  Academy ;  of  Miller,  v.  Lang,  Maskelynb,  and  Grbo, 
in  the  Philosophical  Magazine ;  of  Prof.  J.  P.  Cookb,  in  the  American  Journal  of 
Science.  The  Mineralogy  of  Brooke  &  Miller  (1862)  has  been  freely  used  again, 
as  in  the  preparation  of  the  preceding  edition. 

This  volume  would  probably  be  more  acceptable  to  some  chemists  if  the  formulas 
on  the  old  system  were  rejected  altogether.  But  chemistry  has  not  advanced  so  far 
on  the  new  road,  but  that  most  mineralogical  papers  are  still  written  as  if  there  were 
no  new  system,  and  a  lar^e  part  of  chemists  would  understand  the  constitution  of  the 
species  better  from  the  old  formulas  than  from  the  new.  Moreover,  the  great  majority 
of  the  persons  who  consult  a  Mineralogy  would  find  the  new  formulas  and  new  ter- 
minology quite  unintelligible.  It  has  seemed  reasonable  therefore  that  both  systems 
should  be  presented.  The  new  formulas  will  be  more  easily  understood  or  learned 
from  their  association  with  the  old,  and  thus  the  book  may  help  forward  the  views 
it  only  partially  adopts.  The  past  history  of  the  work  evinces  no  aversion  to  change 
where  the  progress  of  science  requires  itl 

This  work  has  been  posted  up,  as  far  as  was  possible,  to  the  date  of  publication. 
The  facts  which  have  come  to  hand  too  late  for  their  proper  place  in  the  volume, 
are  insert43d  in  a  Supplement.  And  it  is  proposed  to  make  this  the  first  of  a  series 
of  supplements  to  appear  from  time  to  time  in  the  American  Journal  of  Science. 

April  30,  1868.  J^^  ^-  ^^^- 

From  the  Preface  to  the  First  Edition  (1837). 

*****  'Ph^  classification  of  the  mineral  species,  which  is  here  adopted, 
is  strictly  a  Natural  Arrangement  The  superiority  of  this  method  is  exhibited  in 
the  body  of  the  work,  and  in  connection  with  the  remarks  on  Chemical  Classifica- 
tions, in  Appendix  B.  Although  founded  by  Mohs  on  the  external  characters  of 
minerals,  it  exhibits,  in  a  considerable  degree,  the  chemical  relations  of  the  species ; 
and  those  who  are  accustomed  to  prefer  a  chemical  arrangement  will  probably  per- 
ceive that,  in  addition  to  such  qualities  as  appear  to  recommend  the  chemical  method 
it  possesses  other  advantages  not  less  important. 
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TLe  changes  which  have  heen  made  in  the  nomenclature  of  minerals  appear  to  b€ 
demanded  by  the  state  of  the  Science.  .  The  present  names,  excepting  those  pro 
posed  by  Mohs,  are  utterly  devoid  of  system,  unless  we  may  consider  such  the 
addition  of  the  syllable  tie  to  words  of  varioas  languages  ;  and  even  this  glimmering 
of  system  has  been  capriciously  infringed  by  a  French  mineralogist  of  much  celebrity : 
— they  seldom  designate  any  quality  or  character  peculiar  to  the  mineral ;  neithei 
do  they  exhibit  any  of  the  general  relations  of  the  species,  by  which  the  mind  may, 
at  a  glance,  discover  their  natural  associations,  and  be  assisted  in  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and 
often  worse  than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  unadvanced 
Atate  of  the  Science.  As  a  necessary  consequence  of  this  looseness  of  nomenclature, 
most  of  the  species  are  embarrassed  with  a  large  number  of  synonyms,  a  fertile 
source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  con- 
structed on  the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed 
by  the  author  in  the  Tourth  volume  of  the  Annals  of  the  New  York  Lyceum.  The 
necessity  for  something  of  the  kind  is  very  apparent,  and  the  author  trusts  that  it 
will  not  be  considered  a  needless  innovation.      ♦♦♦♦♦♦ 


From  the  Preface  to  the  Seamd  JEditicn  *  {\%U). 

The  natural  system  adopted  in  this  Traatise  has  received  such  modifications  in  the 
present  edition  as  were  demanded  by  the  advanced  state  of  the  Science ;  and  the 
systematic  nomenclature  has  required  some  corresponding  changes. 

Besides  the  natural  classification,  another,  placing  the  minerals  under  the  princi 
pal  element  in  their  composition,  has  been  given  in  Fart  YII. ;  and  various  improve 
ments  on  the  usual  chemical  methods  have  been  introduced,  which  may  render  it 
acceptable  to  those  that  prefer  that  mode  of  arrangement      *     *    *    * 


From  the  Preface  to  the  Third  Edition  (1850). 

This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alter- 
ations, that  few  of  its  original  features  will  be  recognized.  The  science  of  Mineralogy 
has  made  rapid  progress  m  the  past  six  years ;  chemistry  has  opened  to  us  a  bectei 
knowledge  of  the  nature  and  relations  of  compounds ;  and  philosophy  has  thrown 
new  light  on  the  principles  of  classification.  To  change  is  always  seeming  fickleness. 
But  not  to  change  with  the  advance  of  science,  is  worse  ;  it  is  persistence  in  error ; 
and,  therefore,  notwithstanding  the  former  adoption  of  what  has  been  called  the 
Natural  History  System,  and  the  pledge  to  its  support  given  by  the  author  in  sup- 
plying it  with  a  Latin  nomenclature,  the  whole  system,  its  classes,  orders,  genera,  and 
laiin  names,  have  been  rejected ;  and  even  the  trace  of  it  which  the  synonymy 
might  perhaps  rightly  bear  has  been  discarded.  The  system  has  subserved  its  pur- 
pose in  giving  precision  to  the  science,  and  displaying  many  of  the  natural  group- 
mgs  which  chemistry  was  slow  to  recognize*  But  there  are  errors  in  its  very  foun- 
dation, which  make  it  false  to  nature  in  its  most  essentia]  points ;  and,  in  view  of  the 
character  of  these  errors,  we  are  willing  it  should  be  considered  a  relic  of  the  past. 

Yet  Science  is  far  from  being  ready  with  an  acceptable  substitute.  Most  chemical 
systems  have  been  more  artificial  than  the  *^  natural "  system ;  and  doubts  now  hang 


*  This  edition,  failing  to  find  a  publisher  in  Kew  York,  was  printed  at  the  expense  of  the 
author. 
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over  some  of  the  principles  of  chemiatrj  that  are  widest  in  their  influence  on  classi- 
fication. In  view  of  the  difficnlties  on  either  side,  it  was  a  point  long  questioned, 
whether  to  venture  upon  a  classification  that  might  be  deemed  most  accordant  with 
truth  among  the  many  doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict 
to  science,  that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  mmeralogy  in  its  economical  bearings,  while,  at  the  same  time,  it 
should  exhibit  many  natural  relations,  and  inculcate  no  false  ^liations  or  distinc- 
tions  of  species.  The  latter  alternative  has  been  adopted  ; — the  classification  is 
ofi'ered  simply  as  a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affini- 
ties of  species  in  the  highest  sense  of  the  teim.  Amon^  the  Silicates,  however,  it 
will  be  perceived  that  the  groupings  in  the  main  are  natural  groupings ;  and,  through- 
out the  work,  special  care  has  been  taken  to  inculcate,  as  far  as  possible,  the  true 
relations  of  species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables,    *    * 


From  the  Preface  to  the  Fourth  Edition  (1854). 

In  the  Preface  to  the  last  edition  of  this  Treatise,  the  classification  of  minerals 
then  adopted  was  announced  as  only  a  temporary  expedient.  The  system  of  Mohs, 
valuable  in  its  day,  had  subserved  its  end ;  and  in  throwing  off  its  shackles  for  the 
more  consistent  principles  flowing  from  recent  views  in  Chemistry,  the  many  diflfi- 
culties  in  the  way  of  perfecting  a  new  classification  led  the  author  to  an  arrange- 
ment which  should  '*  serve  the  convenience  of  the  student  without  pretending  to 
strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of 
the  volume,  in  which  the  Berzelian  method  was  coupled  with  crystallography  in  a 
manner  calculated  to  display  the  relations  of  species  in  composition  as  well  as  form, 
and  prominently  "exhibit  the  various  cases  of  isomorphism  and  pleomorphism 
among  minerals."  The  progress  of  Science  has  afforded  the  means  of  giving  greater 
precision  and  simplicity  to  this  arrangement,  until  now  it  seems  entitled  to  become 
the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded  from  a  phy- 
sical or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithml 
exhibition  of  the  true  affinities  of  the  species. 

The  mind  unedncated  in  Science  may  revolt  at  seeing  a  metallic  mineral,  aa 
galena,  side  by  side  with  one  of  unmetallic  lustre,  as  blende ;  and  some  systems, 
in  accordance  with  this  prejudice,  place  these  species  in  separate  orders.  Like  the 
jeweller,  without  as  good  reason,  the  same  works  have  the  diamond  and  sapphire 
in  a  common  group.  But  it  is  one  of  the  sublime  lessons  taught  in  the  very  por- 
tals of  Chemistry,  that  nature  rests  no  grand  distinctions  on  lustre,  hardness,  or 
color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged  by  the  min- 
eralogist rather  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smithsonite,  and 
dialogite),  or  of  the  silicates  of  lime,  iron,  manganese  (woUastonite,  augite,  rhodo- 
nite), are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths,  or  of  other  oxyds.  But  the  distinction  of  "  usefbl "  and 
"useless,"  or  of  "ores"  and  "stones,"  although  bearing  on  "economy,"  is  not 
Science.    •♦♦*♦♦♦♦ 
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ARRANGEMENT  OF  THE  SPECIES. 


Series  L 

1.  GOLD  GROUP. 

I.  Goux  2.  Silver. 

2.  IRON  GROUP. 


SexieB  IL 

1,  ARSENIC  GROUP. 


n.  Absenic. 
18.  Antimont. 


19.  Ajuemontr^ 

20.  Bismuth. 


2.  SULPHUR  GROUP. 


S.  PLATUnJU. 

4.  PLATcnuiDnnf 

5.  Pallabiujc 

6.  Allopalladtuic 

7.  iBiDoaMcre. 
(I).  Newjarskite. 
(2).  Sisserokita 

B.  QuiUKBIiiTEB. 


9.  AlfALOAM. 

10.  Abqukritb. 

11.  Gk)u>- Amalgam. 

12.  GOFPEB. 

13.  IBOK. 

14  ZLva 
16.  Lead. 


3,  TIN  GROUP. 


tfi.  Tdt. 


21.  Tellubium. 

22.  SlTLPHUB. 

23.  SELEKSrLPHUB. 


3.  CARBON^nJCON  GROUP. 
24  DiAKom)..  25.  Gbaphitb. 


Two  series  of  elements  are  here  reoogniased;  ^ohfini  oontaimng  the  more  basic,  and  the  second^ 
(me  division  of  the  more  negative.  These  two  series  are  parallel  in  their  subdivisions,  so  that  tha 
arrangement  is  a  natural  one,  whether  read  across,  or  up  and  down,  the  page.  The  ftrsi  group  of 
each  contains  elements  whose  compounds  have  an  odd  number  of  atoms  of  the  negative  element, 
as  1,  3,  5,  or  the  perissads  (p.  xviii);  the  other  two  of  each,  an  even  number,  as  2,  4,  6,  or  the 
ariiads. 

(Ij.  To  the  Gold  group  of  elements  belong  also  hydrogen,  potassium^  aodiunij  IWiiunif  ruhidiumy 
ojtsium,  ihaUium;  the  atomic  ratio  for  the  ozyds  is  1 :  1,  and  the  general  formula  of  tho  same  RO, 
or  R'O,  in  the  new  system  of  chemistry. 

To  the  Arsenic  group  bebng  the  elements  phosphorus^  nitrogen,  columbiurri,  tanUUuTn,  and  proba- 
h\j  boron.  In  all  but  boron,  there  are  oxyds  containing  3  and  5  atoms  of  oxygen ;  in  boron,  3, 
but  not  6. 

(2).  To  the  Iron  group  of  elements  belong  calcium^  magnesiumf  aJuminum^  beryllium,  copper 
rohah^  nickel^  zinc,  chromium  (in  part),  manganese  (in  part),  lead  (in  part),  etc.  Among  the  oxyds, 
the  atomic  ratio  2  :  2  occurs  in  tiie  ordinary  protoxyds,  having  the  formula  RO,  as  ordinwily  wrlt^ 
ten  (and  so  written  in  this  work),  but  ftO,  in  tho  new  style  of  chemiscry.  The  ratio  4  :  6  is  repre- 
sented in  the  sesquioxyds,  R'O*  (ft*0'  in  the  new  system). 

To  the  Sulphur  group  of  elements  belong  also  selenium,  vanadium^  and  probably  molybdenum^  in 
whidi  the  more  prominent  acid  has  the  atomic  ratio  2  :  6.  Here  also  may  be  included  that  state 
of  the  metal  chromium  which  exists  in  chromic  add  (OrO',  or  6rO'),  that  of  manganese  in  man- 
ganic acid,  and  that  of  rwAykdefnum  In  molybdic  add. 

(3).  To  the  Tin  group  belong  also  titanium^  zirconium^  thorium^    The  prominent  oxyd  has  the 
atomic  ratio  2  :  4  (RO*  or  in  the  new  system  ftO").    This  group  may  contain  also  that  state  of 
^kad  which  exists  in  the  oxyd  PbC  (or  PbO*) ;  and  the  same  also  of  manganese  existing  in  MnO* 
of  platinum  and  palladium  in  the  deutoxyd  state.* 

*  The  three  states  of  a  basic  metal,  corresponding  to  the  protoxyd,  sesquioxyd,  and  dentoxyd 
»f  the  same  (in  which  1  part  of  metal  balances,  in  its  affinity,  1, 1^,  and  2  parts  of  oxygen),  may  be 
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The  following  are  the  general  subdiviBions  in  the  classiiication  of  mine- 
rals adopted  in  this  treatise : 

GENERAL   SUBDIVISIONS. 

I.  Nativb  Elements. 

II.  COHPOTTITDS  :   THE  MORE  NEGATIVE  ELEMENT  AN  ELEMENT  07  SeBIES  II 

(See  next  page.) 

1.  teinary:  Sulphids,  TELLUEros,  of  Meials  of  the  Sulphitb  ani 
Arsenic  Geoxtps  (p.  26). 

2.  Binary :  Sulphids,  Tellueids,  Selenids,  Absenids,  ANTmoNiDs^ 

BiSMUTHIDS,  PhOSPHIDS,  OF  MetALS  OF  THE  QoLD,  IbON,  AND   TiN 

Groups  (p.  83). 

3.  Ternary:  Sulpharsenites,  SuLPHANTiMONrrEs,  Sulphobismuth- 
rrES  (p.  84). 

in.  Compounds  :  the  more  negative  element  an  element  "^f  Series 
ni.,  Group  I.    (See  page  3.) 

1.  Ghlorids,  Bromtos,  Iodids  (p.  110). 

IV.  Compounds  :  the  more  negative  element  ak  element-  of  Sebies 
in.,  Group  II. 

1.  Fluorids  (p.  123). 

V.  Compounds:  the  more  negative  element  an  element  of  Serieh 
ni.,  Group  HI.     Oxygen  Compounds. 

1.  Binary :  Oxyds  (p.  131). 

2.  Ternary ;  the  basic  element  an  element  of  Series  I. ;  the  acidic 
of  Series  ll.  (as  silicon,  columbium,  phosphorus,  etc.) ;  the  acidific 
of  Series  III.  (oxygen) :  1,  Silicates  (p.  202) ;  2,  Columbates^ 
Tantalates  (p.  612) ;  3,  Phosphates,  Arsenates,  AntimonatkSj 
NrrRATES  (p.  626)  ;  4,  Borates  (p.  693) ;  5,  Tungstatbs,  Molyb^ 
DATES,  Vanadates  (p.  601) ;  6,  Sulphates,  Chromatbs,  Tbli^u- 
rates  (p.  612) ;  7,  Carbonates  (p.  669)  ;  8,  Oxalates  (p.  718). 

VI.  Hydro-Carbon  Compounds  :  minerals  of  organic  origin  (p.  720) 

Digitized  by  VjOOQIC 


INTRODUCTION. 


The  object  of  this  introduction  is  to  supply  such  tables  and  information  as  wiL 
make  the  work  convenient  for  use ;  and,  toward  this  end,  some  explanations  of  an 
elementary  character  are  included,  with  special  reference  to  readers  not  familiar  with 
chemistry  and  other  collateral  sciences. 

1.  Gbnbral  Sghsms  of  Abranobmbnt  in  thb  Dbsoriptionb. 

In  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  following 
order : — 1,  Crystalline  Form  and  Structure  ;  2,  Hardness,  Specific  Gravity,  Lustre, 
Color,  Diaphaneity,  etc.;  3,  Varieties,  Chemical  Composition;  4,  Pyrognostic  and 
other  Chemical  characters ;  5,  under  the  head  of  Observations,  Geological  position. 
Localities,  Mineral  associates,  etc.;  6,  Altered  forms;  7,  Artificial  and  Fum.ice 
products. 

2.  Cbbmistrt. 

1.  A  barred  letter  in  a  symbol  of  an  clement,  in  the  table  of  atomic  weights  wh  cb 
follows,  and  also  throughout  the  work  (except  in  formulas  after  the  new  system,  ^ec 
p.  xv),  signifies  ttoo  atoms  of  the  element :  e.  y.,  Al=2  Al  or  Al\ 

2.  J)ots  over  a  symbol  stand  each  for  an  atom  of  oxygen  in  the  compound  referred 
to :  e.  g.y  il=2  A1+ 3  O,  or  Al*  O* ;  and  Ba=BaO. 

3.  The  atomic  weight  of  a  compound  equals  the  sum  of  the  atomic  weights  of  iU 
constituents  :  e.  ^.,  for  51,  the  atomic  weight=2  x  13*75-f-3  x  8=61 '5 ;  for  ^a.= 
68-5  +  8==76-5  ;  for  XI  Si,  the  atomic  weight=6 1 -5 -f  30=81-5. 

4.  The  atomic  ratio  for  the  constituents  of  a  compound  is  the  ratio  between  ohe 
number  of  atoms  of  the  same :  e.  p.,  for  the  aluminum  and  oxygen  in  %1,  it  is  2  :  3 ; 
for  the  alumina  and  silica  in  XI  Si  it  is  1  :  1,  there  being  1  of  alumina  to  1  of  silica ; 
for  the  aluminum,  silicon,  and  oxygen  in  XI  Si,  it  is  2:1:  5,  there  being  in  the 
compound  2  of  aluminum,  1  of  silicon,  and  5  of  oxygen  (5  dots). 

5.  The  oxygen  ratio  for  the  constituents  of  an  oxygen  compound  is  the  ratio 
between  the  number  of  atoms  of  oxygen  in  the  different  oxygen  compounds  present : 
e^  ff.,  the  O.  ratio  for  the  alumina  and  silica  in  XI  Si  is  3  :  2,  alumina  containing  3  O 
and  silica  2  0;  for  the  magnesia  and  silica  in  ftg  Si,  the  O.  ratio  is  1 :  2. 

6.  The  percentage  ratio  (or  number  of  parts  in  100)  for  the  constituents  of  a 
compound  is  deduced  from  the  ratio  between  the  atomic  weight  of  the  compound 
a.iid  that  of  each  constituent:  e.  g.^  as  51 '5  of  alumina  contain  24  of  oxygen,  so 
lOO  will  contain  46*6;  or,  for  the  percentage  of  aluminum,  51-5  :  27*5  :  :  100  : 
o3'4 ;  again,  as  81*5  XI  Si  contain  30  of  silica,  hence  81*5  :  30  : :  100  :  the  silica  in 
tbc  compound,  etc. ;  or  since  XI  Si  contain  27'5  Al  +  14*0  Si +40*0  O,  making  in  all 
as  before  81*5,  hence  81*5  :  27*5  : :  100  :  the  p.  c.  of  aluminum ;  or  81*5  :  40  :  r 
1 OO  :  the  p.  c  of  oxygen ;  etr.. 
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Xiy  INTRODUCmON. 

Tbe  percentage  of  oxygen  in  each  of  the  oxygen  compounds  ennmeratcd  in  th€ 
preceding  table  of  atomic  weights  is  stated  in  parentheses  after  the  atomic  weight  oi 
the  compound ;  and  the  percentage  of  sulphur,  in  the  same  manner,  after  the  atomic 
weight  of  many  of  the  sulphids. 

7.  The  atomic  ratio  is  calculated  from  the  percentage  ratio,  by  dividing  each 
number  by  the  atomic  weight  of  the  constituent :  the  percentage  ratio  of  A.i  and  O 
in  alumina  being  63-4  :  466,  63-4-rl3'75  gives  8*93,  and  46*9 -i- 8=6-85 ;  whenco 
the  ratio  3*93  :  5*85,  which,  by  dividing  the  larger  by  the  smaller,  is  found  to  equal 
1  :  1'5  or  2  :  3,  which  is  the  atomic  ratio  of  the  aluminum  to  the  oxygen. 

For  the  compound  ^1  Si,  the  percentage  of  silica  and  alumina  is  36*8,  63*2  ; 
whence,  dividing  the  fonner  by  30  (at.  w.  of  silica),  and  the  latter  by  61-5  (at.  w.  of 
alumina),  the  ratio  obtained  is  1  :  1,  the  compound  consisting  of  1  of  each  alumina 
and  silica ;  or  taking  the  percentage  for  the  silicon,  aluminum,  and  oxygen  in  the 
same,  and  dividing  them,  respectively,  by  14,  13'75,  8,  the  ratio  deduced  would  be 
1  :  2':  6. 

8.  Tbe  ratio  of  alumina  and  silica  in  a  compound  may  also  be  obtained  by  com- 
paring the  amounts  of  oxygen  in  the  percentages  of  the  constituents.  Take,  e.  g,y 
a  silicate  of  alumina  consisting  of  Si  36'8,  3^1  63*2^100.  If  100  of  silica  contain 
63-33  of  oxygen  (see  tablej  then  36-8  will  contain  36*8  X '6333  or  19*625  (since  100  : 
36*8  :  :  53*33  :  the  required  percentage) ;  so  if  100  of  alumina  contain  46*6 
of  oxygen,  63*2  will  contain  46*6  X '632  or  29*45;  now  19*626  :  29*45  (the  ratio 
obtained )=2  :  3 ;  and  since  silica  contains  2  of  oxygen  and  alumina  3,  it  follows 
from  the  result  of  the  calculation  that  the  compound  contains  1  of  silica  to  1  of 
alumina,  or  has  the  formula  ^\  Si.  This  is  the  usual  method  of  calculating  the  ratio 
of  the  constituents  in  the  case  of  oxyds.  It  involves  multiplications  of  the  percent- 
age of  each  of  the  constituents  by  the  percentage  of  oxygen  for  that  constituent ; 
and  in  order  to  facilitate  these  multiplications  a  table  is  given  below  the  table  of 
atomic  weights,  containing  multiples  of  these  oxygen  percentages  for  each  of  the 
digits  1  to  9. 

9.  The  letter  R  is  used  as  a  general  symbol  for  any  element;  &,  for  protoxyds  in 
general ;    %  for  sesquioxyds  in  generaL 

10.  In  the  formula  3  6a*  Si-f*P  Si',  the  prefix  3  applies  to  the  whole  Ca*  Si  (or, 
in  general,  to  all  before  the  first  comma,  or  first  +  or  —  ) ;  but  the  small  '  only  to  Ca, 
it  signifying  2  Oa;  and,  in  the  second  part,  the  small  *  signifies  that  there  are  2  ^1, 
and  the  small  *,  3  Si.  The  oxygen  ratio  for  the  Ca  and  Si  in  the  first  part  is  1  :  1, 
there  being  2  Ca  to  1  Si,  2  Ca  as  well  as  1  Si  containing  2  O  ;  and  in  the  second  part 
it  is  1  :  1,  there  being  2  XI  to  3  Si.  The  oxygen  ratio  for  the  whole  Ca,  SI,  si  in 
the  formula  is  6  :  6  :  12=1  :  1  :  2;  and  for  the  Ca+  3tl,  Si  it  is  1  +  1  :  2  or  1  :  1. 

In  tbe  formula  (|-  Ca'-hi  *0'  ^^'>  ^®  index  *  signifies  2  of  all  within  the  paren- 
thesis. The  oxygen  ratio  of  the  part  in  the  parenthesis  is  1  :  1,  there  being  \  Ca' 
to  J  *1 ;  the  O.  ratio  for  Ca,  Xl,  Si,  m  the  formula,  is  1  :  1  :  2 ;  and  for  Ca-f-SI,  Si,  it 
is  1 :  1.  Thus  the  two  formulas  here  explained  express  identically  the  same  consti- 
♦^ution. 

There  are  many  compounds  allied  to  the  above,  for  example  :  (J  Jig* + J  XI)'  si% 
(i  ^e»+i  XI)"  Si",  (i  3ig*+i  Fe)'  Si*,  etc.  The  symbol  R  is  used,  in  the  manner  above 
explained,  in  writing  a  general  formula  for  the  group  containing  these  and  other  re- 
lated compounds ;  as  (|  li*  -|-|  B)*  Si*.  So  iGt  C  is  a  general  symbol  for  any  carbonate 
of  a  protoxyd — whether  of  lime,  magnesia,  oxyd  of  zinc,  or  any  other  base. 

11.  In  the  preceding  table,  and  throughout  this  volume,  except  under  the  sulphur 
compounds,  As,  Sb,  Bi,  Ni,  P,  in  formulas  under  the  old  system,  would  be  more 
correctly  written  As$,  Sba,  Bis,  Nia,  P«,  or  its,  Sb,  fii,  ifi,  P.  The  atomic  weights 
of  these  elements  in  the  table  are  double  the  value  which  is  often  given  them  in  tbe 
old  system. 
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12.  Binary  compounds  are  those  consisting  of  elements  of  two  kinds,  those  of  one 
kind  negative  to  the  other :  e.  g,,  magnesia,  Mg  0,  consisting  f  magnesiom  and 
oiyjKm ;  water,  H  O ;  silicic  acid,  or  siuca,  Si  O* ;  pyrite,  Fe  S*. 

fenary  compounds  (called  also  salts  and  double  binaries)  consist  of  elements  of 
three  kinds,  (l)  basic^  (2)  acidic,  (3)  acidifie,  Thns  a  silicate  of  lime  and  magnesia 
(or  calcinm  and  magnesium)  contains  (1)  calcinm  and  magnesium,  (2)  silicon,  (3) 
oxygen ;  sulphate  of  lead  contains  ^1)  lead,  (2)  sulphur,  (3)  oxygen ;  the  sulphanti* 
monite,  jamesonite,  contains  (1)  lead  and  iron,  (2)  antimony,  (3*^  sulphur. 

13.  Polymeres  are  distinct  substances  that  are  atomically  multiples  of  a  common 
type.  Thus  the  compounds  20^,  SOH*,  402?  (generally  written  €•  H*,  6» H% 
e*  H"),  are  polymeres  of  O  H*. 

14.  The  following  principle  is  of  great  importance  in  connection  with  the  chemical 
constitution  of  inorganic  compounds,  and  although  explained  briefly  elsewhero  (pp. 
1-8  and  202),  deserves  to  be  formally  stated  in  this  place : 

The  replacing  power  of  the  elements  is  in  proportion  to  their  combining  pouter ,  this 
eombining  power  being  reckoned  in  number  of  atoms  of  oxygen  (or  sulphur,  or  the 
acidiflc  element,  whatever  it  may  be). 

The  line  A,  below,  contains  the  formulas  of  the  different  kinds  of  oxyds ;  B,  the 
same,  divided  each  by  its  number  of  atoms  of  oxygen  (that  is,  severally,  for  the  suc- 
cessive members,  by  1,  3,  2,  5,  3,  7,  4),  by  which  division  they  are  reduced  to  the 
protozyd  form ;  C,  the  basic  elements  without  the  oxygen : 


JL 

BO 

B»0» 

B0« 

B«0» 

B0» 

B'O^ 

BO* 

B. 

BO 

BfO 

Bio 

B*0 

Bio 

B*0 

B|0 

0. 

B 

Bl 

Bi 

B} 

Bi 

B» 

Bi 

According  to  the  above  law,  the  R,  R^,  R^,  etc.,  in  the  last  line  are  mutually  replace- 
able, 1  for  1,  although  in  atomic  weight  there  b  a  variation  from  1  to  ^.  They 
represent  different  states  in  which  elements  may  exist,  and  have,  to  a  certain  extent, 
independent  element-like  relations.  In  some  cases,  as  in  iron,  four  of  these  states 
are  represented  in  a  single  element,  the  compounds  (1)  Fe  O,  Fe  S,  (2)  Fe'  O',  (3) 

Fe  S',  (4)  Fe  O*,  containing  this  metal  in  the  four  states  Fe,  Fe*,  Fe*,  Fe^. 

These  different  states  of  elements  are  best  designated  in  the  symbol  by  the  letters 
of  the  Greek  alphabet,  as  thus  the  confusion  arising  from  the  conflicting  numbers 
for  atomic  weights  and  combining  relations  are  avoic^d.  The  above  lines  A,  B,  C, 
thus  wrtttn,  will  become : 


A- 

aBO 

3/7BO 

2yB0 

5^0 

BcBO 

T^BO 

4dB0 

& 

aBO 

^BO 

yBO 

4B0 

(BO 

^0 

nBO 

a 

aB 

/3B 

yB 

dB 

cB 

i^ 

>7B 

In  each  table  the  line  B  is  like  C,  except  in  the  addition  of  0 ;  and  the  lino  A  is 
equivalent  to  B  multiplied  for  the  successive  members  by  the  number  of  atoms  of 
oxygen  in  the  oxyds,  that  is,  severally,  by  1,  3,  2,  5,  3,  7,  4.  Examples  of  the  use 
of  Ihcae  symbols  are  unnecessary  here,  as  they  occur  on  the  pages  referred  to,  and 
throughout  the  volume. 

15.  In  the  statements  of  analyses  throughout  this  volume,  the  use  of  brackets 
enclosing  figures  inoplies  that  the  substance  referred  to  was  determined  by  the  loss. 

yew  System  of  Chemistry,  In  the  new  system  of  Chemistry  many  of  the  elements 
have  their  atomic  weights  of  double  the  value  given  in  the  preceding  table,  and  thei/ 
symbols  are  accordingly  written  with  a  barred  letter,  as  follows : 
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16.  Table  of  Atomic  WeigKU  according  to  the  New  System. 


Alpminqirij  Al 

2T-6 

Glucinom,  Be 

9-4 

Bhodium,  Bh 

104-3S 

Antimony,  Sb 

122 

Gold,Au 

196 

Bubidinm,  Rb 

86-4 

Argentnm,  Ag 

108 

Hydrargyrum,  fig 

200 

Buthenium,  Bn 

104-32 

Arsenic^  As 

16 

Hydrogen,  H 

1 

Selenium,  6e 

79 

Aurum,  Au 

196 

Iodine,  I 

127 

SiliooD,  6i 

28 

Barinm,  Ba 

137 

Iridium,  Ir 

198 

Silyer,  Ag 

108 

Beryllium,  Be 

9-4 

Iron,  Fe 

56 

Sodium,  Na 

23 

Bismuth,  B\ 

210 

Lanthanum,  Iia 

92-8 

Stannum,  Sn 

118 

BoroD,  Bo 

u-o 

Lead,Pb 

207 

Stibium,  Sb 

122 

Bromine,  Br 

80 

Lithium,  li 

7 

Strontium,  Sr 

87-5 

Cadmium,  €d 

112 

Hagnesium,  Mg 

24 

Sulphur,  S 

32 

Otasium,  Ga 

133 

Manganese,  Mn 

55 

Tantalum,  ¥a 

182 

Calcium,  6a 

40 

Mercury,  fig 

200 

Tellurium,  Te 

128-211 

Carbon,  e 

12 

Molybdenum,  Mo 

92 

Thallium,  Tl 

203 

Cerium,  -Ge 

92 

Nickel,  m 

59 

Tin,Sn 

118 

Chlorine,  CI 

35*40 

Nitrogen,  N 

14 

Titanium,  Ti 

50 

Chromium,  €r 

52-48 

Osmium,  68 

199 

Tungsten,  W 

184 

Cobalt,  €o 

59 

Oxygen,  6 

16 

Uranium,  fi 

118-8 

Columbium,  6b 

188 

Palladium,  Pd 

106 

Vanadium,  V 

187 

Copper,  6u 

68-4 

Phosphorus,  P 

31 

Yttrium,  ¥ 

64-36 

Erbi|im,  £b 

112-6 

Platinum,  Pt 

197*88 

Zinc,  Zn 

65 

Ferrum,  Fe 

56 

Plumbum,  Pb 

207 

Zirconium,  Zr 

89-6 

Fhiorine,  F 

19 

Potassium,  K 

39-1 

The  elements  in  the  preceding  table  whose  atomic  weights  are  not  doubled  (oi 
which  have  not  barred  letters  in  the  symbols),  are  hydrogen ;  gold,  silver;  the  alkali 
metals,  potassium,  etc.;  the  arsenic  group,  arsenic,  antimony,  bismuth,  nitrogen, 
phosphorus,  with  boron  ;  the  chlorine  group,  chlorine,  bromine,  iodine. 

17.  In  the  combinations  between  dements  of  the  former  series  occur,  hydrogen 
being  taken  as  the  unit,  the  ratios  1  :  1,  1  :  3,  1  :  5  ;  and,  with  reference  to  the  odd 
numbers  1,  3,  5,  these  elements  are  csJled  perissads.  While  in  the  combinationa 
between  elements  of  the  latter  series  occur,  taking  the  same  unit,  the  ratios  2  :  2, 
2  :  4,  2  :  6 ;  and  these,  in  view  of  the  even  numbers,  are  called  artiads.  The  word  a 
^6pKf(f6g  and  aprio^  were  the  words  for  odd  and  even  numbers  in  ancient  arithmetic. 

18.  As  oxygen  is  one  of  the  doubled  elements,  a  protoxyd  of  a  perissad  must  con- 
tain 2  of  the  latter ;  and  water,  accordbgly,  has  the  formula  HaO,  potash  EaO>  soda 
Na«0,  etc  But  the  protoxyds  of  elements  of  the  other  series  have  simply  the  sym- 
bols MgO  for  magnesia,  €aO  for  lime,  etc. 

19.  In  the  formulas  of  the  salts,  or  ternaries,  instead  of  dividing  the  oxygen 
between  the  acidific  and  basic  elements  (thus  malang  the  acid  and  base  in  the  com* 
pound  distinct,  as  in  the  old  system),  the  symbol  o?  each  of  the  elements  is  placed 
separately.  Thus,  fig'Si  becomes  61  Mg«  O4 ;  or,  in  the  method  of  writing  adopted 
in  this  work,  Si|04|Mgs. 

20.  It  is  held  that  in  some  classes  of  compounds  only  part  of  the  oxygen  serves 
to  unite  the  acidic  element  (6i)  to  the  basic.  For  example,  for  Ag  §i  the  for 
mnla  is  6i  OlOslMg,  only  two  of  the  three  of  oxygen  being  regarded  as  uniting  oxy 
gexu    To  explain : 

20.  As  silicon  combines  with  20,  and  29  are  eauivalent  to  4H ;  and  magnesia,  o: 
any  protoxyd,  with  IB,  which  equals  2  H ;  the  comoining  character  of  silicon  is  repre 
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aented  by  Si    9  and  that  of  magnesiain  by  H — Mg — H,  silicon  having /our  bonds  of 

H         H 
attraction  (being  therefore  a  tetrad)^  and  magnesinm  ttoo  (it  being  a  dyad),    Combi 

\/^ 

nmg  the  two  makes  Si  Mg.    Sabstitating  O  for  2  H  in  the  diagram,  it  becomes 

0=Si       Mg ;  in  which  only  two  B  nnite  the  Mg  and  Si«  on«  O  being  combined 

V 

alone  with  the  Si.    Hence  the  form  of  the  above  formnla,  Si  6|09|Mg. 

If  the  silica  is  combined  with  two  of  magnesia  (using  the  langnage  of  the  old  sys- 
tem), the  diagram  becomes 

HH  HH  e        O 

Mg  Si  Mg;  and,  snbstitating  oxygen  as  before,  Mg        Si        Mg.    Here 

HH         HH  e        0 

all  the  oxygen  is  uniting  oxygen,  and  the  formula  is  accordingly  SilO^IMg*. 

21.  The  number  of  atoms  of  uniting  oxygen  is  equal  to  the  number  of  bonds  of 
attraction  in  the  bask  or  acidic  element^  according  as  the  former  or  latter  has  the 
smaller  number.  If,  in  the  case  of  a  compound  containing  one  of  silica,  the  base  is 
on^  of  a  protoxyd  (on  the  old  system),  there  are  two  bonds  of  attraction  in  the  prot- 
oxyd,  and  therefore  O,  is  the  uniting  oxygen,  one  O  remaining  with  the  Si.  If  the 
base  is  two  of  a  protoxyd  there  are  four  bonds  of  attraction  in  the  basic  element  (as 
well  as  the  acidic),  and'  the  uniting  oxygen  is  O4.  If  the  base  is  three  of  a  protoxyd, 
or  one  of  a  sesquioxyd,  the  silica  then  has  the  smaller  number  of  bonds  of  attraction, 
namely  bat,^r,  and  the  uniting  oxygen  will  be  O4,  the  rest  being  united  with  the 
basic  element  And  not  the  silicon ;  and  it  cannot  exceed  this,  however  much  the 
amount  of  base  be  increased,  it  being  determined  by  the  greatest  number  of  bonds  of 
attraction  common  to  the  two,  the  basic  and  acidic  elements.  With  two  of  silica  the 
bonds  of  attraction  will  be  eighty  and  so  on. 

22.  The  rule  above  given  may  be  also  stated  in  terms  of  the  oxygen  of  the  base 
and  acid  in  the  old  system  :  the  number  of  atoms  of  uniting  oxygen  is  double  the 
number  of  atoms  of  oxygen  of  the  base,  unless  the  number  of  atoms  of  the  base  is 
greater  than  that  of  the  acid ;  and  in  this  latter  case  it  is  double  the  number  of 
atoms  of  oxygen  in  the  acid.  In  the  former  case  the  formula  should  have  the 
non-uniting  O  after  the  symbol  of  the  acidic  element  (after  Si  in  a  silicate,  S  in  a 
sulphate,  etc.)  ;  in  the  latter,  it  is  written  after  that  of  the  basic  element.  In  the 
former,  the  acidic  element  makes  the  left  part  of  the  formula  ;  in  the  latter  the  formula 
is  turned  about,  and  it  makes  the  right  part     See  for  examples  of  the  latter,  p.  362. 

23.  For  the  sulphur^  selenium,  and  tellurium  compounds  (that  is,  sulphids,  etc.), 
the  formulas  are  like  those  of  the  oxygen  compounds,  except  that  S,  Se,  or  ¥e  is 
substituted  for  9;  So  also  for  ternary  nuorids.  In  some  oxygen  compounds  (topaz, 
etc.)  0  is  replaced  in  part  by  Fa  (or,  as  the  symbol  for  fluorine  may  then  be  written, 
F) ;  and  in  a  few  others,  by  Olt. 

24.  In  the  new  system  the  expressions  on  p.  xv,  /8R,  ^^R,  ^R,  eR,  etc,  become 
3ii,  yB,  dfi,  fB ;  or,  in  the  case  of  perissads,  /SRa,  7R9,  etc.  As,  ^b,  and  B  of  the  old 
system  become  Ast  0»,  and  Bi  0s  m  the  new,  and  As  and  B  are  not  monads,  these 
formulas  are  equiyalent  under  the  new  Eystem  to  3  /3As  O,  3  jSB  O. 

25.  The  clarification  in  this  work  is  based  on  the  following  classification  of  the 
elements,  a  partial  exhibition  of  which  is  presented  beyond  on  pages  1-3,  and  202 
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A.  FmuadB. 

Potassium,  Sodium,  CsBslumi 
Rubidium,  Inthiiun,  Thallium, 
Hjdrogen,  SUyer,  Gold. 


B.  ArHads, 
1.  Ibon-Alumznux  Group. 


Clamfieatum  of  the  JSkments, 

Series  IL 

A.  Ferissada, 

Nitrogen,  Phosphorus,  Arsenic, 
Antimony,  Bismuth,  Ck>lum- 
bium,  Tantalum,  in  the  6R 
state. 

Boron? 

B.  Artiads, 
I.  SuLPHUB  Gboup. 


A  IBON  SuB-GBOUP. — ^Platinum, 
eta,  Oopper,  Lead,  etc.,  Iron, 
Colmlt,  Zinc,  Oedmium,  Kio- 
kel,  Mangauose,  Chromium, 
Tungsten,  etc^  Cerium,  Yttri- 
um, etc..  Magnesium,  Caldum, 
Strontium,  Barium ;  also  Hi, 
K|,  Nas,  etc. 

K  ALumNUM  SuB-GBOUP.^  Alu- 
minum (/^iM) :  also /7Fe, /?Mn, 
/?€r,  /?B,  etc.' 


Sulphur  (rS),  Selenium,  Tellurl- 
rium,  Molybdenum ;  alsocFe, 
c6r,  earn,  «V,  tii^, 

2.  Cabbok-Silicx)k  Gboup. 

Carbon,  Silicon;  also  yB^  >Se, 
y^,  etc. 


Series  IIL 

A.  PeriatadL 
Chlorine,  Bromine,  Iodine 


B.  Pmttad  (or  AsUmfy 
fluorine. 


a  AfUad. 


Oxygen. 


2.  Tnr  Gboup. 

Tin,  Titanium,  Zirconium,  Tho- 
rium; also  yHs,  yFe,  yMn, 
y6o,  )^b,  y6u,  eta 

This  classification  assumes  that  the  metal  iron,  for  example,  when  in  the  dentoxyd 
state,  is  of  the  same  group  with  titanium  or  tin  in  the  deutozyd  state ;  that  chromium, 
molybdenum,  etc.,  in  the  tritoxyd  state,  belong  to  the  same  group  with  sulphur,  sele- 
nium, boron,  etc,  in  the  tritoxyd  state ;  and  further,  that  while  silicon  and  the  ele- 
ments of  the  tin  group  are  unquestionably  allied,  the  latter  are  basic  to  the  former 
in  ail  combinations  of  the  two. 

In  the  earlier  part  of  the  volume,  the  formulas  on  the  new  system  are  not  given. 
Examples  of  the  several  kinds  under  each  of  the  subdivisions  are  here  presented, 
and  from  them  the  student  will  easily  supply  those  here  omitted. 

26.  Sulphids,  Tdlurids^  SeUnidSy  Arsenids,  Antimonids^  Bismuthids.  The  fol- 
lowing are  the  formulas  of  species  from  the  lists  on  pages  26,  34,  84,  85,  each  being 
indicated  by  its  number  instead  of  its  name.  The  atomic  weights  of  the  sulphur 
and  arsenic  groups  in  the  new  system  are  relatively  the  same  with  those  that  are 
used  in  the  sections  beyond  on  the  Sulphids,  those  of  the  arsenic  series  employed  in 
these  sections  being  half  less  than  are  ^ven  in  the  table  on  pages  xii,  xiii. 


26.  Ab,S« 


27.  As,  5a 


34.  itfo  S« 


8,L     36.  Ag«Sb 

36.  AgxiBi 

87.  €n«A8. 

%,IL    40.  Ag,B 

46.  (Pb^en)6e 

66.2nB 

41.  (Ag.,Pb)S 

47.  a^b,fi^)Se 

68.  Ag,5e 

44.  PbB 

48.  Pb^ 

61.  en  6 

45.  PbSe 

49.  (611,  Fe)S 

62.(€u,Ag,)8 
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81.  26oS+6oS,,or(60iyOo)t8, 
8S.  (eo,Fe»)¥i)A8»,oryBtABs 
85.  €o(S^  A8)9,  or  y€k»t  (S,  As), 


86.  Ni  (S,  As).,  or  )^ia  (S,  A8)i 
94.  ¥e  (S,  A8)i,  or  yPe,  (S,  Ab), 
98.  (Ag,Au,)Te, 
100.  6uS 


101.  Sb,8,|S,|6a 

118. 

AstSISJPb, 

125. 

(eu,eic,S|S.|(Sb^A8.) 

102.  Bi«B,|S,|6u 

111. 

Sb.|S.|(Ag.), 

12t. 

(€fu,Pe),S|S.|As, 

104.Sb,S,|S,|Fe 

118. 

A£,|9.KA«>). 

128. 

(Pb4S|9e|Sb, 

105.  A£,6,|S,|Pb 

119. 

Sb.|9.|(ea,Pb). 

129. 

Pb.S,lS.|(Sba,A8a) 

108.  Sb,S,|S,|Ag, 

121. 

Bis|8e|^t 

180. 

(Ag,)5S,|9.|Sb. 

iio.A8,S||e.|ei4 

122. 

Sb,|9,fPb, 

131.1 

(Ag.,en)»,6,|S.|(Sb,+Aj,) 

UL    8b,6|84KPb»A 

.g,),l28.( 

BU|8b)|Be|Pbf 

132. 

A8,e«|s.|eii 

27.  ChloridSj  BromidSf  lodids.  For  the  Cbloridfl,  Bromids,  lodids,  p.  110,  th« 
following  are  examples  of  tbe  new  formulas : 

136.  Hg,  a,  142.  Ag  Br  14T.  (K„  Mg)  019+4  aq 

137.  K  a  148.  Ag  I  148.  (ea,Mg)Cla+4aq 

138.  Na  Ca  144  Hg,  I,  16a  Pb  (i  a.+i  O) 

139.  N  H4  a  146.  Pb  a»  161.  Pb  (i  a,+ f  O) 

140.  Aga  146.  Fe«a« 

28.  Fluorids.  Under  tbe  Flaorids,  if  flaorine  is  taken  as  a  perissad,  among  the 
formulas  of  p.  123,  Ca  F==in  the  new  system,  Oa  F. ;  Ce  F==ee  F« ;  8  Na  F+  Al'  P 
=Na.  Al,  F„ ;  (Ca,  Na),  F+ AP  F'=(ea,  Na,).  Al.  Ff 

29.  Oxydi.  A.  Yoxi\iQ  Anhydrous  Oxyds^ipf.  131^  132,  examples  of  the  formulas 
are: 


1.  178.  %e  176.  H,e 

2.  179.  Al,e,.or^Al,et 
180.  ¥^e„ordFea^t 

8.  1.    183.  (iMgH-f(^Al,/?Pe))4e4 

184.  (iFe+ti9Al)4e4 

186.  (iFe+fi9Fe)4e4 
8,  %    191.  (iBe+i^Al)4e4 

4.         192.  Sn0„ory6ii,0, 
193.  ¥iO,,or)^,0, 


176.  2ne 

181.  (Fe,.5J«e.y«),e, 

182.  (6a»  yTi),  O, 

187.  (iMg+t/8Fe)4e4 

188.  (i(Zn,Pe,Mn)+f  (/9Fe^i9Mn))4e4 

189.  (i(Pe,Mg,6r)+t/?»)4e4 


196.  (iMn+irMn),0, 

197.  (iPb+i7^?b),e, 


The  general  formula  for  the  Spinel  group  is  (iB+f  i3fi)4  04* 
Hie  spinel  formula  written^  as  ordmarilj  done  under  the  new  system,  without  the 
Greek  symbol,  would  be  CK+B,)04,  But  this  formula  contains  the  fiction  of  2B 
iu  BsO,;  when,  in  &cty  while  there  are  2  B  in  atomic  weight,  there  are  actually 
3B  in  replacing  power,  as  already  explained  (p.  xv).  Some  additional  sign  is 
therefore  required  to  make  the  formula  tell  the  truth,  and  this  is  afforded  either  by 
adding  other  numbers  to  the  barred  letters,  or  by  the  use  of  the  Greek  letters  as 
here  adopted. 

30.  B.  For  the  ffydrotu  Oxydi,  p.  167,  the  formulas  become,  if  the  species  ait 
regarded  as  only  oxyds: 


202.  (fH,+f/?»e),e, 
108.  (iH,+f^M),e, 


204.  (iH,+f/?Fe),e, 
206.  (iH,+|^MD),e, 


206.  (iH,+f^Pe),e, 

207.  (fH,+JiffPe),e, 


Digitized  by 


Google 


XX  IBTBODUCnON. 

208.  (fH,+i(^5^M!)).e,  212.  (iH,+i)?Al),e,  215.  ftHa+iai^Fe+fMg)., 

209.  (|H,+f  (W,/?Fe)),e,  218.  (iH,  +  i/9Fe),e,                                                      e,+3a^ 

210.  (iH,  +  iMg),e,  214.  (iH,+i(i/ffAl+»Mg)),  31«,  (i H,+i (/?5, /9Fe)), O, 

211.  (iHa+iMn),  e,  e,+2  aq 

But  if  ternaries  (or  salts),  as  generally  admitted,  the  fonnnlas  are : 

202.  /7Fet  OslOalHi  207.  ffFetBie^lK^  211.  Mn|et|H« 

203.  /93y.e,)e4Ha  208.  /7(ai,  ¥e)t  e|e«|H«        212.         /93y.|e,|H« 

204.   /9Fes  es|e/|H,  209.    /9(9,  F6)t  0|e4|H4  213.  /?Fes|e«|H« 

205. /7Mn,0,|e,|H«  210.                  HgtOalH,  214.  (/33Sd,  Mg)i|ee|H« 

206.   /?FeeO,|e,|H«                                 or     Mgt|e«|H«  215.  (/3Fe,  Mg),|e«|H« 

or  0¥e^  e  lOsIHa                                 or  3  (Mg|e,|HO  216.  /?(9,  Fe).|e«|H« 

81.  C.  For  the  Oxyds  of  Elements  of  the  Arsenic  Group,  etc.,  p.  138,  the  fonnulat 
are: 

219.  Ast0,  222.        Bi,e,  224.        Moe,(or,  cMotO.) 

220.  Sb«e«  223.        Bi«e,+Q  226.         Sbs(e,S)> 

The  hydrated  species  are  properly  ternaries;  but  there  is  still  some  doubt  over 
their  compo^tion. 

8.  Physical  and  Blowfipk  Oharactebs. 

1.  In  the  descriptions  of  the  physical  characters  of  minerals,  H.  stands  for  hard- 
ness, and  G.  for  specific  gravity. 

2.  The  scale  of  hardness  is  as  follows,  crystallized  varieties  of  the  minerals  men- 
tioned being  meant :  1,  Talc  ;  2,  Gypsum  ;  3,  Oaloite  ;  4,  Fluoritb  ;  5,  Apatite  ; 
6,  Orthoclabe  ;  7,  Quabtz  ;  8,  Topaz  ;  9,  Corundum  ;  10,  Diamond. 

3.  In  crystallized  minerals  of  the  Isometric  system,  the  physical  characters  are  the 
same  in  the  directions  of  the  three  axes,  and  in  the  directions  of  lines  situated  sym- 
metrically with  reference  to  these  axes.  In  the  Tetragonal  and  Hexagonal  systems, 
these  characters  in  a  vertical  direction  differ  from  those  in  a  horizontal  or  transverse. 
The  optical  axis  has  the  direction  of  the  vertical  axis. 

4.  In  crystals  of  the  remaining  systems  there  are  two  axes  of  polarization.  A  line 
bisecting  the  acute,  or  the  obtuse,  angle  between  these  optical  axes  is  called  a  bisec* 
trix  ;  that  bisecting  the  acute  angle  is  the  acute  bisectrix^  or  the  bisectrix,  as  the  term 
is  employed  in  the  descriptions  bevond ;  that  bisecting  the  obtuse  angle  (and  whieh 
is  at  right  angles  to  the  acute)  is  the  obtuse  or  conjugate  bisectrix. 

5.  In  the  Orthorhombic  system,  the  two  bisectrices  are  parallel  u>  the  crystallo- 
graphic  axes ;  and,  consequently,  the  jAsne  of  the  optical  axes  (the  optic-axial  plane) 
is  paralld  to  one  of  the  diametric  sections  of  the  ciystal,  and  is  at  right  angles  to 
the  other  two. 

By  a  diametric  plane  or  section,  as  here  used,  is  meant  a  plane  passing  through 
any  two  of  the  crystaflographic  axes ;  that  is,  one  through  each  a  and  6,  a  and  c,  or 
b  and  c. 

6.  In  mineral  species,  the  position  of  the  bisectrix  is  constant^  or  nearly  so,  while 
the  optic-axial  angle  often  varies  widely.  The  angles  mentioned  in  the  descriptions 
are  those  taken  in  the  air,  unless  it  is  otherwise  stated. 

7.  Under  Blowpipe  characters,  B.B.  stands  for  brfore  the  blowpipe;  O.F.  for 
oxydizing  figme  ;  RF.  for  reducing  fiame.  A  closed  tube  is  a  small  glass  tube  closed 
at  one  end. 
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The  foOowmg  is  the  scale  of  fusibility  adopted  (that  of  von  Eobell) :  l,  Gbai 
Antdi OKT ;  2y  Natrolitb  ;  3,  Almandinb  (var.  of  garnet) ;  4,  Grebv  Actinolxts 
5,  Orthoclase  ;  6,  Bbohtzitb. 

4.  Cbystallografht. 

1.  The  systems  of  crystallization  are  as  follows : 

1.  Having  the  (1X69  equal.    The  Isometric  system. 

2.  Having  only  the  lateral  axes  equal.    The  Tetraoonal  and  Hexagonal. 

3.  Having  the  axee  unequal.    The  Orthorhombio,  Monoclinio,  and  Tricliotc. 


1 

2    yi 
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yNL/ 
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The  names  MonometriCf  Dimetrio,  and  Trimetrlo,  used  in  fonner  editions  of  this  work,  have 
been  set  aside  for  the  above  for  two  reasons:  (1)  the  fact  that  the  naiPAS  want  nrodsion,  the 


Digitized  by  VjOOQIC 


XXll  INTEODTJCrnON. 

hexagonal  STStem  being  as  much  dimeMc  as  the  tetragonal,  and  the  monodinic  and  tridinic  at 
much  irimeiric  as  the  oiihorhombic ;  (2)  the  desire  to  promote  uniformity  in  the  language  of 
science.  The  names  employed  appear  to  be  the  best  that  have  been  proposed,  and  those  mofit 
generally  used ;  and  hence  those  that  have  the  best  claim  for  universal  adoption. 

A.  Isometric  System,  2.  Some  of  the  simpler  isometric  foims  are  represented  in 
figures  1  to  50.  fig.  1,  a  cube  (with  three  equal  axes) ;  2,  an  octahedron  (or  rega- 
lar  octahedron) ;  3,  a  dodecahedron  (or  rhombic  dodecahedron) ;  4,  5,  conibination 
of  cube  and  dodecahedron ;  6,  7,  cubo-octahedron ;  8,  combination  of  octahedron 
and  dodecahedron  (by  noting  the  lettering,  like  planes  being  lettered  alike  through- 
out, the  several  combinations  are  easily  read  on ) ;  10,  a  trapezohedron  (24-faced 
solid);  15,  id.,  another  variety;  31,  a  tetrahedron;  47,  48,  the  pentagonal  dodeca- 
hedron in  different  positions. 

3.  The  following  are  some  of  the  angles  among  isometric  forms ;  adjacent  planes 
are  to  be  understood,  unless  it  is  stated  otherwise  : 

0  A  0=90',  f  1.  1  A  2-2=160'  32',  £  11.  *-2  A  i-2,  A,=143"  8',  f  17. 

0  A  1=126  16',  f.  6,  7.  1  A  H=15'7  25  »-2  A  u2,  0,=143  8 

0  A  t=135,  f.  4,  6.  1  A  3-3=160  30,  t  2a  i-2  A  f.2,  ov.  top,=126  52 

0  A  i-?J=  1  A  i=169  49  i-2  A  1-3=171  62 

0  A  »-|=143  8  1  A  2=164  12,  £  24  f-2  A  2-2=155  64 

0  A  v^=HO  11  1  A  8=158  i-3  A  t-S,  A,=154  9,  £  18. 

0  A  *-}=l41  20  1  A  8-f =167  46  i-8  A  i-3,  C,=126  62 

0Ai-|=146  19  1  A  4-2=161  52  2  A  2,  A,  =  162  44,  £  26. 

0  A  i-2=163  26,  £  16,  17.  1  A  54=151  25  2  A  2,  B,  =  141  3^ 

0  A  i-i=156  48  1  A  74=146  46  3  A  3,  A,=n42  8 

OAi.|=168  12  1A-V-V-=161  47  8A3,  B,  =  153  28^ 

OAi-3=161  34  iAi=120,  £  3.  3-},  A,  =  158  18 

0  A  i-4=  166  58  i  A  i,  ov.  top,=90  3-|,  B,=149 

OAi-5=168  41  iAi-}=l73  39  S-J,  C,  =  158  13 

C>Ai-40=178  34   *  iAi-l=171  52  4-2,  A, =162  15 

0  A  H=133  19  i  A  i-}=167  42  4-2,  B,=164  47^ 

OaH=136  45  iAi-2=161  84,  £  21.  4-2,  0,=144  3 

0  A  2-2=144  44,  £  ft,  10.  i  A  i-f  =166  48  2-*   A,=164  64^ 

OaH=150  80  iAi-8=158  26  2-1.  B,  =  136  24 

0  A  8-3=154  46,  £  16.  i  A  i-4=149  2  2-^,  0,  =  164  54^ 

OaH=147  15  iAi-5=146  18  5-f,  A,=162  20 

0  A  4,  ov.  1,=115  14  i  A  2-2=150  5-1,  B,=160  32 

OA  2,      "     =109  28,£  23.         i A  3-i=160  54  5-f,  0,=162  20 

0A3,      "     =108  16  i  A  3-8=148  31  74,  A,  =  168  47 

0  A  24=164  46  i  A  4-1=166  6  74,  B,=165  2 

O  A  3-1=143  18,  £  26,  27.  i  A  54=162  68i  74,  q,=136  47 

0  A  4-2=150  48  iA  V-3=150  46  H,  A,=163  49 

0  A  5-^=147  41  2-2  A  2-2,  B,=181  49,  £  10.  f-J,  B,=157  3^ 

0  A  74=155  42  2-2  A  2-2,  0,=146  27  M,  0,  =  138  48 

0  A  V-V-=162  4  2-2  A  2-2,  ov.  top,  =  109  28  -y^-V-,  A,=166  6t 

1  A  1  =  109  28,  £  2.  f  A  f,  B,=136  48  V-V",  B,=152  7 
i  A  1,  top,=70  32  S  A  J,  C,  =  119  38  V-^/,  0,  =  140  9 
1  A  i=144  44,  £  8.  8-3  A  8-3,  B,=144  64,  £  15.  4-t,  A,=147  48 
1  A  i-i=144  15  3-3  A  8.3.  C,=129  81  4-*  B,  =  167  23 

1  A  f-i=143  66  i-ff  A  i-H,  A,=121  43  44,  0,  =  164  3^ 

1  Ai-J=143  11  i-n^iM,  0,=177  3f  54,  A,=162  20 

1  A  f-2=140  16,  £  12,  i-i  A  i-J,  A,=127  34  5-3,  B,  =  160  32 

1  A  i4=138  68  i-i  A  i-J,  0,  =  167  19  5-1,  C,=152  20 

1  A  i-3=136  54  i-l  A  i4,  A,=129  47  V-3,  A,=l72  61 

1  A  i4=184  26  i-t  A  H,  0,=163  44  V-3,  B,=164  33 

1  A  1-5=132  48  i-l  A  i-f,  A,=183  49  V-3,  C,=128  16 

1  A  }-J  =  168  41  f4  A  i-l,  C,=167  28 

The  angles  A,  B,  C,  above,  are  those  over  the  edges  so  lettered  in  the  figure  refened 
to,  or  over  the  corresponding  edges  in  related  forms. 

4.  Figures  29  to  49  represent  hemihedral  forms,  or  those  having  for  feme  or  all  tho 
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plmea  hdf  the  number  which  complete  symmetry  requires.  In  f.  29  the  plane  1 
occnn  on  only  half  the  8  solid  angles,  and  31,  the  tetrahedron,  results  fiom  the 
extension  oC  these  planes ;  and  so  for  the  rest  Fifi;ures  29  to  40  are  of  inclined 
liemiihedTOTis  ;  and  41—49  of  parallel  hemihedrons.  Some  of  the  angles  are  as  fol- 
lovs;  many  are  the  same  as  for  the  preceding  forms. 


3lA 


1  A  1=70'  32',  f.  31,  31jL 
}A|,  A,  =  163  39^ 
|Af,B,=82   10 

2A2,  A,=152  44 

2  A  2,  B,=90,f.37A. 
8A3,A,=  142  8 
SAS,  B,=:99  6 

HaH,B.=98  22 
HAH,0,=160  15 
2-2  A  2-2,  B,  =  109  28,  f  34. 
^2A2.2,C,=146  26i 
»-IA3-8,B,=124  1 


3-3  A  3-3,  C,  =  134''  2'  t-SAi-S,  C,  =  107'  27i' 

8-iA3-},  A,=158  13,  f.  39.  i-4AH  A,  =  151  66 

8-f  A3-I,  B,=110  ft5i  t-4Af-4,  0,  =  108  361 

3-jA8-|,C,  =  158  13  4-2  A  4-2,  A,  =  128  15 

4-2  A  4-2,  A,=162  15  4-2  A  4-2,  B,  =  154  47^ 

4-2A4-2,  B,  =  124  61  4-2  A  4-2,  0,=131  49 

4-2  A4.2,  C,=144  3  8-^A8-J,  A,=116  23,  f.46A 

i.|At-f,  A,  =  112  37  8-JA3-},  B,  =  149 

t-|Ai-|,  0,  =  117  29  8-1 A  3-1,  C,=141  47 

»-2  ^i-2,  A,=126  62,  fl  47,  48.  6-}A6.J,  A,  =  119  8i 

i-2Ai-2,  C,  =  113  36  6-|a6-J,  B,=160  32 

t-3A*-3,  A,=143  8  6-JA6-J,  0,=131  6 


In  the  forms  i-}'  ^^  (^  ^^)t  ^^'  i-4,  A  is  the  angle  at  the  longer  edge,  and  C 
thai  it  either  of  the  others. 
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60a  Kg.  50  represents  a  common  twin  or  componnd  crystal  in  the 

isometric  system ;  and  50a  iUostrates  that  it  corresponds  to  an  octa- 
hedron cnt  across  the  middle  parallel  to  an  octahedral  face,  with  one 
half  revolved  60  or  180  decrees. 

B.  Tetragonal  System.   (Also  called  Quadratic,  Pyramidal,  Monodi* 
metric,  Diraetric,  Zwei-und-einaxige.)     5.  In  the  Tetragonal  system 
the  lateral  axes  (b)  are  eqoal,  bemg  the  diameters  or  diagonals  of  a 
square,  while  the  vertical  (a)  is  either  longer  or  shorter  than  the  lateral 

6.  Owing  to  the  square  form,  the  planes  of  a  kind  are  in  fours  or  eights.  The 
like  planes  on  the  four  solid  angles  make  a  4-sided  pyramid,  and  those  of  the  two 
extremities  combined  a  square  octahedron.  For  any  species  one  such  octahedron 
may  be  assumed  to  have  the  vertical  axis  la ;  and  th^en  the  other  octahedral  planea 
on  the  same  angles,  with  shorter  or  longer  vertical  axes,  have  the  vertical  axis  a  mul- 
tiple or  submultipie  of  a ;  as  ^,  ^a,  etc.,  2a,  fa,  3a,  etc. ;  and  the  planes  of  such 
octahedrons  are  accordingly  lettered  1,  ^,  i,  2,  },  3,  etc. 

7.  So  again  like  planes  on  the  four  edges  of  each  base  make  an  octahedron,  but 
of  an  intermediate  series,  called  the  diametric,  the  planes  being  parallel  to  a  lateral 
axis  or  diagonal  The  vertical  axis  varies  by  simple  ratios,  as  in  the  other  series; 
but  in  the  lettering,  as  the  planes  are  parallel  to  a  lateral  axis  (and  would  therefore 
meet  it  only  at  an  infinite  distance),  this  parallelism  is  expressed  by  adding  the  letter 
:,  initial  of  infinity.     Thus  ^-t,  1-t,  2-t,  3-t,  etc. 

8.  With  the  lengthening  of  the  octahedron  in  each  series,  the  numeral  becomes 
arger  and  larger,  until  the  octahedron  is  merged  in  a  vertical  square  prisnij  its 
planes  parallel  to  the  vertical  axis.  This  parallelism,  expressed  by  the  letter  i  again, 
as  just  explained,  gives  for  the  lettering  of  the  square  prism  of  the  first  or  fundamental 
series,  i  or  /;  and  for  that  of  the  second  or  diametric,  w.  The  figures  on  pages  277, 
273,  arc  examples  of  these  forms,  and  also  of  the  double  S-sided  pyramids  and  8-sided 
prisms  which  occur  in  this  system. 

9.  The  angles  between  the  planes  on  the  vertical  edges  and  /,  or  i-t,  are  the  same 
as  those  having  similar  symbols  in  the  isometric  system,  noting  only  this  difference 
in  the  lettering,  that  0  in  the  cube  is  i4  in  the  square  prism ;  thus  Q  a  i-2  in  the  cube 
or  other  isometric  form  is  the  same  with  i-i  a  ir2  in  the  tetragonal  system ;  and  so  on. 

10.  The  length  of  the  vertical  axis  a  is  calculated  from  the  supplement  (S)  of  the 
angle  0  a  l-t.  A  line  drawn  vertically  on  the  plane  1-t  (£  260,  p.  277),  that  is,  at  right 
angles  to  the  lower  or  upper  side,  is  the  hypothenuse  of  a  right-angled  triande^  the 
ba^  side  of  which  triangle  is  parallel  to  a  Lateral  axis  6,  and  the  vertical  parallel  to  the 
vertical  axis  a.  These  sides  have  the  ratios,  therefore,  of  the  two  axes ;  and  taking 
6==ainitv,  o^tan  A  (or  angle  of  triangle  at  base,  or  opposite  a).  This  angle  A 
equals  the  supplement  of  0^14;  and  therefore,  calling  tlus  supplement  /Si,  a=tan  S. 

11.  The  value  of  the  axis  may  also  be  obtained  from  the  supplement  (S')  of  the 
angle  0 '  1}  by  the  equation : 

a==tan  jS'-j-sec  46*;  whence  log  a=log  tan  S' — 10'1505160. 

C.  Hexagonal  System.  12.  This  system  differs  from  the  Tetragonal  in  having 
three  equal  lateral  axes  (6)  bstead  of  two ;  the  vertical  (a)  is  at  right  angles  to  the 
lateral  ]fig.  A). 

13.  In  the  Hexagonal  section  of  the  system  the  symmetry  of  the  crystals  is  by 
sixes  and  twelves,  as  in  figs.  A  to  D ;  f.  440,  p.  530 ;  £  527,  p.  627.  In  £  B,  1  cor* 
responds  to  a  hexagonal  pyramid  of  the  frindamental  series,  and  1-2,  |-2,  2-2,  t<) 
siniilar  pyramids  of  the  intermediate  series ;  /  is  the  hexagonal  prism  of  the  former 
series,  and  t-2  that  of  the  intermediate  prism.  /'a/=120%  /Ai-2=150%  t-2  At-2, 
ov.  /,=120\ 

14.  In  the  Rhombohedral  section   >f  the  system,  the  planes  1}  2,  3,  ^,  etc,  ar« 
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piffles  of  ilioinbobedrons,  having  for  the  yertical  axis  lo,  2a,  3a,  Ja,  etc.,  la 
beJBg  the  yalae  of  the  axis  in  the  fundamental  rhombohedron,  (jB)  (figs.,  p.  6).  The 
Milie  <rf  a  Thombohedron  mentioned  is  always  that  over  a  terminal  edge,  as  that 
between  the  npper  planes  jB  of  figure  141,  p.  141.  On  gradually  shortening  the  rhom- 
bohedron in  fig.  141,  it  may  become  J/2,  ^jB,  and  so  on,  till  the  length  becomes  0, 
A  B  D 

0 


I 


and  the  rhomboliedron  is  reduced  to  a  flat  plane.  Hence,  stalling  from  this  plane 
(which  corresponds  to  the  basal  plane  of  the  rhombohedron  or  hexagonal  prism),  the 
rhombohedron  as  it  elongates  reaches  the  form  of  fig.  141 ;  and  continuing  the 
elongation,  the  vertical  axis  doubles,  trebles,  and  so  on,  till  finally  it  becomes  infinite, 
and  the  rhonibohedron  is  then  a  six-sided  prism.  If  a  diminution  in  length  now 
commences  by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis,  these 
planes  correspond  to  another  series  of  rhombohedrons  which  are  distinguished  by  a 
minos  ( — ).     The  planes 

O i..l..2.../ (or   oo)  ....—2..— 1..— ^....0, 

lie  in  a  single  vertical  zone.  Figs.  550,  551,  p.  670,  represent  the  forms  JR,  -j-,  -2, 
-i,  4,  13. 

15.  The  valae  of  the  vertical  axis  a  is  obtained  from  the  supplement: 
Of  OaI-2  (S)  by  the  equation  a=tan  S. 

Of  OAJ    (5')  by  the  equation  a=tan  *Sf'-4-sec  30°. 

The  latter  gives  log  a=log  tan  ^Sf'— 10*0624694. 

D.  Ortkorhombie  System,  (Also  called  Rectangular,  Prismatic,  Trimetric,  Ein 
und^tnaxige.)  16.  In  the  Orthorhombic  system  the  three  axes  are  unequal  and  inter 
aect  at  right  angles ;  and  the  three  diametric  planes,  or  ^ 

those  containing  the  axes,  are  consequently  rectangular 
m  intersection. 

The  annexed  figure  represents  a  rectangular  prism 
with  replaced  edges  and  angles. 

17.  a,  6,  r,  are  the  axes,  of  which  a  is  the  vertical,  h 
the  shorter  lateral  or  brachydiagonaly  o  the  longer  lateral 
or  macrodiagonal,  0  is  the  hasal  plane  of  the  prism ; 
i-i  the  lar^r  lateral  plane,  parallel  to  the  Umger  lateral 
■xis ;  «4  the  smaller  lateral  plane,  parallel  to  the  shorter 
btoral  axis. 

18./  ore  planes  on  the  edges  of  the  rectangular  prism, 
which  when  extended  would  form  a  vertical  rhombic 
prisn,  having  its  axes  h  and  o  in  the  ratio  of  16  :  le, 
U  is  therefore  the  unit  or  fundamental  vertical  prism. 

19.  1-i  are  planes  parallel  to  the  longer  lateral  axis, 
■ad  having  for  the  axes  a,  6,  the  ratio  la  :  16 ;  extended 
opwards  wey  form  a  dome  (so  named  from  domus,  a 
t\  which  IB  called  the  macrodome.    The  planes  1-1 
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in  a  similar  manner  form  what  is  called  a  hrachydome,  they  being  parallel  to  th€ 
shorter  lateral  axis;  its  axes  a,  Cj  have  the  ratio  la  :  Ic,  that  is,  the  two  diagonals  of 
this  horizontal  prism  have  this  ratio.  These  two  domes  are  therefore  the  unit  dames 
Their  summit  angles  are  of  course  supplements  of  their  basal  angles  (or  thos^  ovef 
the  vertical  planes  i-l,  i4). 

20.  If  the  axis  h=l ;  half  the  obtuse  angle  of  the  prism  I  be  called  X\  half  the 
summit  angle  of  the  macrodome  1-^,  Y,  and  half  the  oasal  of  the  same  Z ;  then  we 
have  for  the  values  of  the  other  axes  a  and  c : 

a=cot  r"=tan  Z.  c=tan  X, 
Further,  X=i4  a  /— QO**  ;     Y=  0  a  1-«-«90'  ;  Z=t-l  a  l-i— 90'. 

20.  The  planes  1  on  the  eight  angles  are  planes  of  an  octahedron,  having  for  the 
axes  a,  b,  c,  the  ratio  la  :  lb  :  Ic,  It  is. therefore  the  unit  or  fundamental  octahe- 
dron (1).  Its  pyramidal  edges,  if  the  octahedron  were  completed  (as  in  f.  55,  p.  20), 
would  be  of  two  kinds,  two  at  each  extremity  opposite  to  the  axis  c,  the  longer 
lateral  axis,  and  two  opposite  to  6,  the  shorter  lateral  axis.  The  former  is  the 
macrodiagonal  edge,  the  latter  the  brachydiagonal. 

21.  By  doubling  the  len^h  of  the  vertical  axis,  the  lateral  being  fixed,  we  form 
the  octahedron  2  ;  by  trebhng  it,  the  octahedron  3 ;  by  halving  it,  the  octahedron 
i ;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the  dome  24  or  24 ;  by 
halving  the  same,  the  dome  ^  or  ^4,  and  so  on.  The  letter  s,  as  before  explained, 
stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of  the  axes ;  f ,  that  it 
is  parallel  to  the  longer  lateral  axis ;  I,  that  it  is  parallel  to  the  shorter  lateral  axis 

t  or  /  alone,  or  as  the  initial  letter  in  a  svmbol,  si^ifies  that  the  plane  is  parallel  to 
the  vertical  axis.  A  plane  i^  is  parallel  both  to  uie  vertical  and  longer  lateral ;  {-?, 
both  to  the  vertical  and  shorter  lateral. 

22.  The  octahedrons  alluded  to  above  have  for  the  axes  5,  c,  the  ratio  lb  :  Ic^ 
and  belong  to  what  is  called  the  fundamental  series.  But  others  may  exist  with 
different  ratios  for  b  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is  lb  :  2c, 
then,  as  c  is  the  longer  lateral  axis,  if  the  vertical  axis  is  la,  the  octahedron  is  1-2 ; 
or  if  the  vertical  axis  is  3a,  the  plane  is  3-2  ;  or  if  ^,  it  is  ^2.  So  for  the  ratio 
Sbile;  if  the  vertical  axis  is  la,  the  octahedron  is  1-3 ;  or  if  2a,  it  is  2-3 ;  and 
if  the  vertical  axis  is  iDfinite,  the  plane  is  parallel  to  the  vertical  axis,  and  the  sym- 
bol is  i'i.  The  first  figure  or  letter  in  these  symbols  always  refers  to  the  vertical 
axis,  and  the  second  to  one  of  the  lateral  axes. 

23.  The  planes  may  thus  be  viewed  as  lying  in  vertical  zonesy  a  different  zone  for 
every  ratio  of  the  lateral  axes  b  :  c.  Each  series,  or  zone,  tenninates  above  in  the 
basal  plane  of  the  prism,  for  which  a=:0,  and  below  in  a  vertical  prism,  for  which  a 
is  infinite.  By  taking  the  planes  t-l,  i4,  successively,  for  the  basal  plane  0,  there 
may  be  similar  series  of  zones  for  each.  The  planes  of  a  zone  have  their  mutual 
intersections  parallel  to  one  another;  and  wherever  a  series  of  planes  exists  having 
such  parallel  mtersections,  the  series  \a  called  a  zone. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  some  of  the 
species  of  this  and  other  systems  of  crystallization  (pp.  27,  35,  338)  consist  of  the 
vertical  zones  of  occurring  planes.  The  planes  of  a  vertical  zone  have  mutual  Aon- 
tontal  intersections  in  the  crystal.  Consequently  in  a  crystal  not  oblique  the  inclina- 
don  of  the  basal  plane,  0,  on  any  plane  m  a  zone,  subtracted  from  270%  gives  the 
inclination  of  the  prismatic  plane  of  the  same  zone  on  that  plane,  and  the  tangents 
of  the  supplemental  angles  of  0  on  the  planes  of  a  zone  vary  as  the  coefficient  of 
the  vertical  axis  for  each  plane.  Thus,  suppose  there  are  the  planes  l-l,  2-f,  3-i, 
take  the  supplement  of  Oa1-i  (which,  if  Oai-i  is  124%  equals  180'— 124^=66'); 
then  the  tangent  of  this  angle,  doubled,  will  be  the  tangent  of  the  supplement  of 
0A2-1,  and  trebled,  of  the  supplement  of  the  angle  of  0  «34.    The  same  for  the 
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^bnes  ly  2, 3,  or  l-S,  2-2,  3-2,  and  so  on ;  and  if  i-I  be  made  the  base,  tbeu  in  the  same 
nuBncr  the  angles  may  be  calculated  for  similar  zones  of  planes  tenni Dating  in  t-l ;  oi 
if  i4  be  made  the  base,  for  zones  of  planes  terminating  similarly  in  t  i.  So  if  the 
toglea  are  gi^en,  the  relations  of  the  axes  may  be  calculated  by  reversing  the  process 
24.  Making  the  bracbydiagonal  6=iunity  : 

a — ^tan>  suppl.  O^ll]  and  calling  the  angle  /a/,  over  i-{,  X: 
c=tan  ^JC. 
L  Monodinie  System.     TAlso  calleil  Hemiprismatic,  Olinorhombic,  Monoclinohe* 
dnl,  Zwei-und-eingliederige.)  25.  In  this  system  two  of  the  axial  intersections  are 
Tectangalar,  and  one  is  obuque.    In  other  words,  the  lateral  axes  are  at  right  angles  to 
one  another  ;  but  one  is  oblique  to  the  vertical  axis,  and  the  other  at  right  angles  to  it. 
26.  If  figure  K  on  page  xxv  be  taken  as  representing  a  monoclinic  form  in  its 
Ttsoai  position,  then  a  will  be  the  vertical  axis ;  h  the  inclined  lateral,  called  the  clino- 
diagonal '^   e  the  other  lateral,  called  the  ortkodiagonal.     The  angle  a  a  6,  or  the 
lactation  of  the  irertical  axis,  is  called  the  angle  C. 

27.  The  section  of  the  crystal  in  which  6,  the  clinodiagonal,  and  a  lie  is  the  clino- 
diagcttal  tection  ;  and  that  in  which  c  and  a  lie  is  the  ortkodiagonal  section.  The 
vertical  plane  i-i,  of  £  E,  is  parallel  to  the  orthodiagonal  section,  and  is  lettered  simply 
M  ;  and  the  plane  i-l,  of  the  same  figure,  is  parallel  to  the  clinodiagonal  section,  and 
k  lettered  t-i.  The  angle  OAi-t=&,  or  the  inclination  of  the  vertical  axis;  while 
O  \  »-i=90'',  and  t-t  At-t=90'.     The  clinodiagonal  section  is  the  plane  of  symmetry. 

28.  The  domes  having  the  planes  parallel  to  the  clinodiagonal  are  called  clinodomee, 
and  are  lettered  with  an  accent  over  the  i,  thus,  14  (1-^  in  f.  £),  24. 

29.  The  domes  parallel  to  the  orthodiagonal  are  hemidomes,  the  planes  in  front  at 
top  being  imlike  in  inclination  those  in  iront  below,  each  being  a  hemidome  ;  one 
seriea  is  opposite  the  acute  intersection  of  the  axes,  and  is  the  plua  series,  lettered  14, 
2-€,  etc ;  the  other  is  opposite  the  obtuse,  and  is  lettered  -14,  -24,  etc. 

30.  The  octahedral  planes  are  all  hemtoctahedral,  and  +  and  —  are  used  in  the 
sjmbols  in  the  same  manner  as  in  the  symbols  of  the  hemidomes.  Thus  in  fig.  E, 
if  the  angle  between  the  upper  0  and  the  front  plane  i-i  is  obtuse,  then  the  upper 
planes  1, 1,  in  front  would  be  -1,  -1,  and  the  corresponding  planes  below,  4-1,-^1, 
written  nsoally  1,  1. 

31.  If  the  clinodiagonal  6=1 ;  half  the  front  angle  of  the  prism  /  (over  t4)  be 
called  Xy  half  the  Aimmit  angle  of  the  clinodome  14,  J^ ;  the  supplement  of  t4  a  i^ 
(=0ai4 — C)  be  called  f/i]  and  supplement  of  Oa14  be  v;  and  0  be  used  as 
above  expiuned ;  then, 

c=sm  C  tan  X.      a=C'^  sin  C  tan  X=&m  v  -r-  sin  |x=sin  (  C — |x)  -r-  sin  /x. 

F.  Trielmie  System^  (Also  called  Doubly  Oblique,  Tetartoprismatic,  Anorthic,  Ein- 
and-eingliederige.)  32.  The  three  axes  are  unequal,  and  obliquely  and  unequally 
mdioed.  Angles  of  90°  and  135**  are  not  met  with  in  Triclinic  crystals.  Examples, 
figoies  on  pp.  297,  »38,  349. 

33.  The  crjstallographic  symbols  used  in  this  work  are  essentially  those  of  Nau- 
mann,  the  anthor  of  the  system  of  crystall<^raphy  which  is  followed.  The  only  dif- 
ference is  that  «,  the  initial  of  infinity,  is  substituted  for  the  symbol  oo,  and  the  F  is 
dropped,  it  being  in  almost  all  cases  unessential  Thus,  P,  2P,  4jP2,  ooPqo, 
opP,  <»-P2,  3p2,  of  Naumann,  are  P  or  1,  2,  4-2,  i4,  i  (or  /),  t-2,  3-2,  of  this  work. 
And  in  the  rhombohedral  section  of  the  hexagonal  system,  for  i2,  2i2,  SB,  i^',  2i^*, 
of  Nanmanny  are  here  written,  E,  2,  3,  1",  2\  Moreover  0  or  o  is  written  for  the 
b8<a]  plane.  The  distinction  of  capital  or  small  letter  in  the  symbols  is  mathemati- 
eaOj  of  no  importance. 

34.  In  the  orthorhombic  system  the  shorter  lateral  axis  is  made  the  unit  in  ihii 
work.    The  axes  are  lettered  a,  6,  c,  in  dififerent  systems,  except  in  that  of  Miller  (or 
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properly  WhewelFs),  who  xiBes  the  letters  h,  /,  k,  as  ^  indices  *'  referring  to  the  axei^ 

m  tne  order  hero  written : 

YerticaL  Brachydiagonal.  Hacrodiagonal 

In  this  work  a  b  c 

In  Nanmann  a  c  b 

In  Weiss  and  Rose  cab 

In  Miller  k  I  h 

For  the  tetragonal  system  the  axes  are  the  Bame,  except  that  b=e.  In  the  mono- 
dinic : 

TerticaL  GlinodiagonaL  OrthodiagonaL 

Nanmann  and  this  work  a  b  c 

Weiss  and  Rose  e  a  b 

ACUer  k  I  k 

The  following  are  convenient  simple  mles  for  use  in  connection  with  crystallo- 
graphic  measurements  and  calculations : 

85.  If  a  plane,  p,  replaces  the  edge  between  any  other  two,  #,  ty  making  parallel 
mtersections,  the  sum  of  the  angles  between  p  and  the  two  planes  »,  f,  equals  180 
plus  the  inclination  of  s  on  t.  If  the  planes  ^,  t,  meet  at  90*,  the  sum  of  theae 
angles  equals  180*'  +  90''=270'* ;  and  if  the  angles  are  equal,  each  is  185'' ;  if  the 
planes  #,  <,  meet  at  110",  the  sum  of  the  two  angles  equals  180''+110'*=290'' ;  and 
if  one  is  180^  the  other  will  be  160'. 

86.  On  p.  xxvi,  the  rolation  between  the  symbols  and  the  tangents  of  the  inclinap 
tions  of  planes  lying  in  zones  between  rectangular  axes  (which  zones  can  be  made  to 
be  vertical  zones  in  one  position  or  another  of  the  crystal)  is  pointed  out.  The  same 
method  holds  for  all  vertical  zones  in  the  tetragonal  system,  and  for  those  that  b&> 
come  vertical  on  putting  the  crystal  on  its  plane  i4  ;  also  for  all  the  zones  which  are 
made  vertical  by  placing  a  monoclinic  prism  on  its  fiice  i-i^  that  is  the  zone  of  clino- 
domes,  the  zone  of  vertical  prisms,  and  all  zones,  then  vertical,  of  hemioctahedrons  ; 
(dso  for  all  the  vertical  zones  of  the  hexagonal  prism,  and  hence  for  the  zone  of  rhoin« 
bohedrons  of  any  species,  or  vertical  zones  of  scalenohedral  planes. 

37.  For  the  transfer  oihlk  o(  Miller's  system  into  the  system  of  this  work,  take 
the  reciprocals.  Thus  if  symbol  is  213,  the  reciprocals  are  i,  1,  i,  the  last  i  rofer- 
ring  to  the  vertical  axis.  As  the  rolation  of  the  lateral  axes  should  be  in  whole 
numbers,  double  the  whole  and  it  gives  1:2:1;  whence  the  plane  is  that  which 
would  be  hero  designated  1-2.  So  1  : 1  :  3  becomes  1:1:^,  whence  the  symbo 
i ;  or  815  becomes  ^,  1,  i,  or  1, 3,  }  ;  whence  |*3 ;  and  in  the  orthorhombic  system 
the  8  in  }-^  would  have  the  short  mark,  or  be  written  }*S ;  while  185  would  give 
the  symbol  J-3. 

38.  In  hexagonal  forms  the  change  is  less  simple,  and  the  method  for  it  is  hardly 
Intelligible  to  one  not  knowing  something  of  bom  systems.  The  axes  of  Miller,  in- 
stead of  being  those  of  fig.  A,  p.  xxv,  are  lines  drawn  through  the  centre  normal  to  (that 
is,  at  light  angles  to)  the  alternate  faces  of  the  pyramid ;  thev  aro  therefore  three  in 
number,  and  the  planes  are  thus  referred  to  axes  parallel  to  the  rhombohedral  edge. 
The  planes  in  fig.  A,  according  to  Naumann's  system,  are  all  of  one  kind  in  uie 
hexagonal  section  of  the  hexagonal  system,  but  of  two  lands,  E  and  -E  (or  1  and  -1) 
in  the  rhombohedral  section.  In  Miller's  system  they  are  of  two  kinds  in  both  sec- 
tions, the  distinction  between  the  two  sections  not  being  entertained. 

The  axes  a,  6,  c,  of  any  plane  in  the  hexagonal  system  of  Naumann,  have  the  fol 
lowing  values  in  terms  of  hk  I  of  Miller  :* 

*  Furnished  the  author  for  this  plaoe  by  Prof.  J.  P.  Oooke,  of  Harvard. 
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/a  (1  +  2  cosy) 


•-A+i+/V    2(1— cosy)  *~i— *  ^-/— A 

But  in  using  these  equations  strict  attention  mast  be  paid  to  the  signs,  as  is  illus* 
trated  in  the  examples  below.  The  ande  y  is  the  angle  between  the  axes  in  MJler's 
system,  which  equals  the  facial  angle  of  the  rhomb  &ce  at  the  vertex  of  the  rhombo- 
iedron  R. 

The  equations  give  the  true  ratios  of  Naumann's  axes ;  but  these  ratios  often  have 
to  be  reduced  to  whole  numbers,  or  otherwise  modified,  to  obtain  precisely  the  values 
used  in  Naumann's  symbol,  llie  second  member  in  the  equation  for  a  gives  the 
length  of  the  axis  ma  in  any  form ;  the  jlrH  member  in  it  is  all  that  is  required  for 
the  value  of  m  in  the  symbol,  while  the  second  is  the  value  of  a. 

Tho  following  are  some  examples: 

In  f.  564  (p.  6'{2X  plane  R^  which  is  100  of  Miller,  gives,  on  Bubstituting  the  values  of  7i  %  2,  and 
working  the  equations,  a  :  ft :  c=l  :  i  (infinity) :  -1.  The  parameters  of  the  plane  in  Naumann's 
system  for  the  vertical  and  three  lateral  axes  are  1  :  1  :  1  :  t. 

The  plane  t,  to  the  right,  is  2TT  of  Killer ;  whence  a :  6  :  c=s :  i  :  -3,  which,  since  a  and  h  arc 
each  infinity,  is  equivalent  to  i  :  t :  -1. 

The  plane  -2,  to  the  right,  is  iTi  of  Miller;  whence  a  :  (  :  <;=:1  :  \  :  t=2  :  1  :  i ;  the  Nau- 
mann  ratio  for  this  plane  is  2  :  1  :  1  :  t. 

Plane  -J  is  832  of  Miller ;  whence  a  :  J  :  c= J  :  \  :  -i=}  :  -1  :  -1. 

The  left  upper  plane  1*  is  20T  in  Miller;  whence  o  :  6  :  c=l  :  -1  :  -^=3  :  -3  :  -1,  giving  the 
Naumann  symbol  3-3,  from  which  comes  its  equivalent  scalenohedral  symbol  1'. 

The  left  upper  plane  i'  is  Miller's  310;  whence  a  :  &  :  c=i  :  -1  :  -i=f  :  -3  :  -1 ;  giving  the 
Naumann  symbol  f-3,  and  its  equivalent  i*. 

The  right  upper  of  the  two  adjoining  planes,  i'  in  f.  564,  is  301  of  Miller ;  whence  a\'b\C'=^ 
^ :  1  :  ~^.  This  is  apparently  a  different  result  fh>m  the  last.  But  calculating  the  length  of  the 
fourth  of  Naumann's  parameters,  it  gives  A=n-i-(n— l)=^+(-^--l)=^«  from  which  it  follows 
that  tho  parameters  of  the  plane  are  i :  1 :  i :  -i;  and  on  calculating  the  fourth  parameter  in 
the  preceding,  \  would  be  obtained,  proving  that  both  are  really  the  same  plane. 

5.  Nomenclature. 

1.  The  tennination  Un  or  xlu  (the  original  of  \t^  was  used,  according  to  system, 
among  the  Greeks,  and  from  them  among  the  Romans,  in  the  names  of  stones,  it 
being  one  of  the  regular  Greek  suffixes.  It  was  added  (as  ite  in  these  recent  lim^s} 
to  the  word  signifying  a  quality^  constiiuenty  use^  or  locality  of  the  stone. 

Some  of  the  examples  are:  JffoemaUtes^  from  the  red  color  of  the  powder 
ChUniiiSj  from  the  green  color ;  Steatites^  from  the  greasy  feel ;  Dendritigy  from  a 
resemblance  to  a  tree  or  branch ;  AlalxistriHs,  for  the  stone  out  of  which  a  vase 
called  an  alabasir<m  was  made ;  BaaaniUSy  from  the  word  for  touchstone ;  SideriteSj 
from  the  word  for  iron ;  Arffyritis^  from  tiie  Greek  for  silver ;  Syenitisy  from  the 
localUyy  Syene  in  Egypt ;  Memphitisy  for  a  marble  from  Memphis  in  Egypt. 

2.  The  only  modem  kind  of  name  not  in  vogue  in  Pliny's  time  is  that  after  persons. 

Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mmeralogy.  The 
earliest  example,  as  far  as  ascertained,  was  his  naming  what  von  Bom  had  called  Green  Mca 
(Mica  viridis),  2br&crife^  after  its  investigator,  the  chemist  Torber  Bergmann  (more  correctly  written 
ToritamiUc  by  some  mineralogists  or  iast  century,  as  Bergmann  wrote  his  name  in  I^Eitin,  the 
language  of  his  scientific  works.  Torbemus  Bergmann).  The  name  encountered  objections ;  and 
Werner,  in  view  of  Bergmann's  announcement  (after  some  incorrect  trials)  that  the  mineral  was 
a  copper  ore,  substituted  in  1789  the  name  Chalcolite.  He,  however,  immediately  afterward  (early 
m  1790)  showed  that  he  saw  nothing  bad  in  the  style  of  name  by  designating  other  new  species 
PrehnUe  and  WUheriie^  the  former  after  OoL  Prehn,  the  discoverer,  and  the  latter  after  Dr. 
Withering;  the  discoverer  and  analyst  of  the  species.  The  same  year  Estner,  a  mineralogist  of 
Vienna,  iftiued  a  pamphlet  against  the  Werner  school  with  the  title  "Freymuthige  Gedanken 
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fiber  Herm  Inspector  Werner^s  Terbesseningen  in  der  Mineralogfie '^  etc.  (64  pp.  16mo,  IT 90),  ic 
wldch  he  makes  light  of  Werner's  labors  in  Uie  soienoe,  and  nnder  the  head  of  Prehnite  ridiculr)d 
this  method  of  creating  a  paternity,  and  providing  the  childless  with  children  to  hand  down  their 
names  to  posterity  (p.  25).  Sach  names  were,  however,  too  easily  made,  too  pleasant,  as  a 
general  thing,  to  give  and  receive,  and  withal  too  free  fVom  real  objection,  to  be  thus  stopped  off, 
and  they  have  since  become  numerous,  even  Vienna  contributing  her  full  share  towaM  their 
multiplintion. 

As  a  part  of  the  history  of  mineralogical  nomenclature,  it  may  be  here  added  that  Werner, 
when  it  was  proved  that  his  chalcolUe  was  an  ore  of  uranium  with  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  the  mineral  simply  Urangiimmer 
(Uranium  mica);  and  Karsten,  in  his  reply  to  Abb^  Estner  (Berlin,  1793,  80  pp.  12mo),  roakea 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  chemical  names,  and  in  favor  of 
names  after  persons,  as  the  latter  oould  never  turn  out  erroneous  In  signification. 

Werner,  in  an  article  written  in  defence  of  his  introduction  of  this  dass  of  names  (Bergm.  J.,  u 
103,  1790),  mentions  the  case  of  Obsidian  (more  properly  Obsian)  as  a  precedent  from  Fliny,  Obeian 
being,  as  Pliny  states,  the  reported  discoverer  of  the  substance  in  Ethiopia.  But  this  is  not 
strictly  an  example.  For  Pliny  uses  Obsian  not  as  a  substantive,  but  as  an  adjective ;  the  mineral 
was  not  Obsian,  but  Obsian  glass  or  Obsian  stone;  vitrum  cbsianum,  lapis  obeianuSy  and  ohsiana 
[vitra],  occurring  in  the  course  of  the  paragraph.  The  addition  of  the  termination  ik  to  Obsian 
would,  according  to  mineralogical  method,  make  a  name  equivalent  to  Pliny's  lapis  obsianus. 
Names  of  persons  ending  in  an  (as  Octavian,  TertuUian)  were  common  among  the  Romans ;  and 
this  is  so  far  reason  for  avoiding  the  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  ancient  origin  of  this  termination  iUj  its  adoption  for  most  of  the  names 
in  modem  mineralogy,  its  distinctive  character  and  convenient  application,  make  it 
evidently  the  true  haais  for  nniformity  in  the  nomenclatore  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  nsed,  it  should  be  so  only  under 
dystem ;  that  is,  it  should  be  made  characteristic  of  a  particular  natural  group  of 
species,  and  be  invariably  employed  for  the  names  in  that  group ;  and  its  use 
snould  not  be  a  matter  of  choice  or  &ncy  with  describers  of  species. 

As  a  matter  of  &ct,  several  other  terminations  are  in  use,  but  wholly  without 
reference  to  any  such  system.  The  most  common  of  them  is  ine;  but  it  has  not 
been  employed  for  any  particular  division  of  minerals,  and  it  could  not  now  be 
so  restricted ;  it  belongs  by  adoption  and  long  usage  to  chemistry,  and  should  be 
left  to  that  science. 

5.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be 
made  in  existing  names,  when  it  can  be  done  without  great  inconvenience. 

Names  like  QtMrtz^  Garnet^  Oypsumy  Bealgar,  Orpiment,  with  the  names 
of  the  metals  and  gems,  wbich  are  part  of  general  literature,  must  remain 
unaltered.  Mica  and  Feldspar^  equally  old  with  Quartz,  have  become  the  names 
of  groups  of  minerals,  and  are  no  longer  applied  to  particular  species.  Fluor 
was  written  fiuorite  last  century  by  Napione.  Blende^  although  one  of  the 
number  that  might  be  allowed  to  stand  among  the  exceptions,  has  already  given 
place  with  some  mmeralogists  to  Sphalerite^  a  name  proposed  by  Haidinger  (because 
blende  was  applied  abo  to  other  species)  in  1845,  and  signifying  deception,  like 
Blende.  Galena  was  written  Oalenite  by  von  Eobell  some  years  since.  Orthoclase, 
Loxoclase,  Oligoclase  might  be  rightly  lengthened  to  OrthocUmte^  etc.  But  the 
fermination  dose  (from  nie  Greek  for  fracture)  is  peculiar  to  names  of  minerals, 
and  the  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the  Feldspar 

oup.    It  seems  better  that  it  be  avoided  elsewhere.     Many  other  examples  will 

found  by  the  reader  in  the  pages  of  this  volume. 

In  the  course  of  the  last  century,  when  the  science  of  minerals  was  taking  shape,  and  progress 
In  chemistry  was  helping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under  Uic 
jiflaenco  of  Linnsus,  the  double  names  of  Botany  and  Zoology ;  and  on  the  other,  under  th« 
Jiflnence  of  Cronstedt  and  Bergmann,  names  expressive  of  chemical  composition,  as  far  as  it  wad 
ascertained ;  and  the  two  methods  have  had  their  advocates  tiU  late  in  the  present  oentuiy.  Bat| 
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athesuM  Ume,  the  iieoe88it7  of  single  names  was  reoognised  by  most  of  the  early  mineralo- 
gsts;  and  in  the  spirit  of  ^e  system  which  had  made  its  appearance  among  the  Greeks  and 
Boraana  oat  of  the  genius  of  the  Greek  language,  they  almost  uniformly  adopted  for  the  new 
umes  the  tennmatlcMi  He, 

^ma  we  have  from  "Werner  the  names  Torberite,  Chalcolite,  Graphite,  Prehnite,  Witherite,  Bora- 
cte,  Angite,  PIstacite,  Finite,  Aragonite,  Apatite,  Leucite,  Gyanite  (Kyanite) ;  and  from  other  sources 
b  the  same  century.  Zeolite,  Actinolite,  Tremolite,  Coccolito,  ArendaJite,  Baikalite,  Melanite, 
Staurofifee,  liep&dolxte.  Cryolite,  CMastolite,  CoUyrite,  Agalmatolite,  Sommite,  Morozite,  Pharmaco* 
fite,  SlrantiaDite,  Delphiuite,  Titanite,  Oeylanite,  Gddolinite,  Bubellite,  Sahh'te,  Wemerite,  Scap> 
lite,  Mdtite,  eiCL 

The  lermmation  ine  was  also  adopted  for  a  few  names,  as  Tourmaline,  Oliyine,  Mascagnine, 
Serpentine ;  and  an  in  Yesuvian ;  but  the  great  bulk  of  the  names  were  systematically  termi- 
oaledinile^ 

With  the  opening  of  the  present  century  (in  1801),  Hauy  came  forward  with  his  great  work  on 
CrystallogTaphy,  and  in  it  he  brought  out  a  yariety  of  new  names  that  defy  all  system,  having 
nothing  of  the  system  of  the  earlier  science,  and  no  substitute  of  his  own.  Forgetting  that  the 
onitT  oC  law  which  he  had  found  in  nature  should  be  a  feature  of  scientific  language,  he  gave 
to  baa  names  the  following  terminations : 

one,  in  Gymophane ;  om^  in  Euclase,  Idocrase,  Anatase,  Dioptase ;  astej  in  Pleonaste ;  age^  in 
DtaOa^ ;  oie,  m  Distheno,  Sphene ;  peR«,  in  Amphigene ;  ide,  in  Staurotide ;  imej  in  Analcime ; 
o/e»  in  Amphibole ;  ome^  in  Aplome,  Efarmotome ;  osCy  in  Orthose ;  o(e,  in  Aetinote,  fipidote ;  yre^ 
m  Dipjre ;  ^pe,  in  Mesotype.  And  the  true  mineralQgical  termination  Ue  he  admitted  only  in  the 
few  fi9Qowin|;; :  Axinite,  Moionite,  Pycnite,  Stilbite,  Grammatite. 

Haiy  had  commanded  so  great  and  so  general  admiration  by  his  brilliant  discoTeries  in  ciys- 
talkagraphy,  and  by  the  benefits  which  he  had  thus  conferred  on  mineralogical  science,  that  his 
names  with  tfaeir  innovations  were  for  the  most  part  hnmediately  accepted  even  beyond  the  limits 
of  FranoB,  although  a  number  of  them  were  substitutes  for  those  of  other  authors.  Some  of 
Wemer'a  names  were  among  the  rejected ;  and  a  break  was  thus  occasioned  between  German 
sad  French  mioeralogy,  which  will  not  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

The  SMbHitates  among  Haiiy's  names  in  the  1st  edition  of  his  Crystallography  (1801)  are  the  fol- 
lowing: 

Amphibole,  for  Ebmbkndc  of  last  century  and  earlier. 
Or^csa  for  Feldspar, 

Pyroxene,  for  Augiie  of  Werner,  and  Volcaniie  of  Delam^therie.    [Delam^therie  was  a  contem- 
porary of  Haiiy  at  Paris,  the  author  in  1792  of  an  edition  of  Kongez's  Manud  du  Mlneralogiste 
•afier  Bergmaan's  Sciagraphia) ;  in  1797,  of  an  ambitious  speculative  work  entitled  Theorie  de  la 
Tirrs,  the  first  two  volumes  of  which  consisted  of  a  Treatise  on  Mmeralogy;  in  1811,  1812,  of 
LefcmsdeMmwilogiej  in  2  vols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de  Phy^ 
aiqit£.    He  gave  offence  to  Haiiy  by  some  of  his  early  publications.    Haiiy's  mineral  Euclase  i£ 
d^cribed  in  full  by  Delam^therie  in  the  Journal  de  Physique  for  1792  (some  years  in  advance  of 
Hany's  description  of  it),  without  crediting  the  name  or  anything  else  to  Haiiy;  but  five  yeani 
lately  in  his  Theorie  de  la  Tenre^  he  inserts  the  species  ¥rith  full  credit  to  Haiiy.] 
Qymopbane,  for  Chrysoberyl  of  Werner. 
Idocrase,  for  Vesuvian  of  Werner. 
PlecDaate.  for  Ceylanite  of  Delametherie. 
DIstheBe/for  C^nife  of  Werner. 

Anatase,  for  Odahedrite  of  de  &ussure,  and  OisanUe  of  Delametherie. 
8pheae,  for  TUaniie  of  Elaproth. 
Kephellne^  for  Sommite  of  Delametherie. 
Triphdioe,  for  Spodumene  of  d'Andrada. 
Amphigene,  for  LewcUe  of  Werner. 

Aeimote,  for  AcHnolUe  of  Kirwan,  and  ZiUerlhUe  of  Delametherie. 

Epidoiei  for  ThaUiie  of  Delametherie,  Ddphinite  of  de  Saussure,  and  Arendalite  of  Karsten. 
Ainlte,  for  Yandile  of  Delametherie. 
Hannotome,  for  Andreoliie  of  Delametherie. 
Gfammatite,  for  TremolUe  of  Pint 

Staorotide,  for  Siauroliie  of  Delametherie,  and  Cfrenaiite  of  do  Saussure. 
And,  later,  JParanihine^  for  Seapolite  of  dAndrada,  and  Rapidoliie  of  AbUdgaard. 
Fart  of  the  dianges  were  made  with  good  reason ;  but  others  were  wholly  unnecessary 
Haiiy  was  opposed  to  names  from  localitiei^  and  hence  several  of  the  displacements.  He  objecied 
iko  to  names  based  on  yariable  characters,  and  characters  not  confined  to  the  species.  Moreover, 
as  his  painl,  Lucas,  observes  (in  giving  reasons  for  rejecting  the  name  ScapolUe  and  substitutini^ 
iWasfttaeX  **  le  vice  dn  mot  /ife,  qui  s'applique  d  toutes  les  pierres,  ne  pouvoient  plus  conreair 
ftceite  sahetanoa  da  momeat  od  elle  seroit  reconnue  pour  un  espeoe."    Haiiy's  own  names  are 
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remarkable,  in  general,  for  their  indefiiiiteness  of  Bignification,  which  makes  them  etyim^ogicaHi 
nearly  as  good  for  one  mineral  as  another,  and  very  bad  for  almost  none ;  as,  for  example,  Dial* 
iage,  which  is  from  the  Greek  for  difftrence;  Anaicvme,  from  weakness  in  Greek;  OHhose,  from 
eiraighlin  Greek;  EpidoU,  from  increase  in  Greek:  AncU<ue^  from  erection  iu  Greek,  interpreted 
by  him  as  equivalent  to  length  \  Idocrase,  from  I  see  mixture  in  Greek,  etc.  His  name  Pyroxene^ 
which  he  defiLnes  hoU  ou  etranger  dans  le  domaine  du  feu^  is  an  unfortunate  exception,  as  often 
remarked,  the  mineral  being  the  most  common  and  universal  constituent  of  igneous  rocks. 

Beudant  succeeded  Haiiy,  and  had  the  same  want  of  system  in  his  ideas  of  nomenclature.  Find* 
ing  oocaaion  to  name  various  mineral  species  ^'hichtill  then  had  only  chemical  names,  he  adopted 
Haiiy's  method  of  miscellaneous  terminations,  but  indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  the  rules  of  etymology.  In  his  work  we  find  the  termination  ese,  in 
Apherese,  Aphanese,  Neoctese,  Acerdese,  Mimetese ;  ise,  in  Leberkise,  Sperkise,  Harkise  (only 
German  words  Gallicized) ;  Melaconise,  Zinconise,  Grocoise,  Stibiconise,  Uraconise ;  ose^  in  Argy- 
rose,  Argyrythrose,  Psaturose,  Apbthalose,  KhodfJose,  Siderose,  Elasmoee,  Exanthalose,  pyanoae, 
Melinose,  Disomose ;  ase,  in  Neoptase,  Discrase ;  ime^  in  Ypoleime ;  eie,  in  Rxitele ;  while  names 
ending  in  ine  are  greatly  multiplied. 

In  Germany,  the  tendency  has  always  been  to  uniformity  through  the  adoption  of  the  termina- 
tion ite.  Breithaupt  has  been  somewhat  lawless,  giving  the  science  his  Plinian,  Alumian,  Sardi- 
nian, Asbolan,  etc. ;  his  Castor  and  Pollux ;  Glaucodot,  Homlchlm,  Orthoclase,  Xanthocon,  etc. ; 
still,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidinger's  many  names 
are  always  right  and  good. 

6.  In  forming  names  from  the  Greek  or  Latin  the  termination  ite  is  added  to  the 
genitive  form  wter  dropping  the  vowel  or  vowels  of  the  last  syllable,  and  any  follow- 
ing letters.  Thus,  fjt^Xo^  makes  i>.i\avog  (jnelanoa)  in  the  genitive,  and  gives  the  name 
fnelaniU.    The  Greek  language  is  the  most  approved  source  of  names. 

7.  In  compounding  Grpek  words  the  same  elision  of  the  Greek  genitive  is  made 
for  the  first  word  in  tne  compound,  provided  the  second  word  berins  with  a  vowel ; 
if  not,  the  letter  o  is  inserted.  Thus,  from  -rup,  genitive  <vp6s  (puros)^  and  cp&6g 
(orthos),  comes  pyrorthite ;  and  from  the  same  and  ^ivoc  (xenos)  comes  pyroxene. 

8.  The  liberty  ia  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  sylla- 
ble, and  when  done  with  judgment  it  is  not  objectionable ;  thus  melaeonite  has  beea 
accepted  in  place  of  melanoconite.  But  magnoferrite  (as  if  from  the  Latin  magnus^ 
great,  and  ferrum,  iron),  for  a  compound  of  mapneda  and  iron,  or  calcimangite  for  one 
containing  lime  and  manganese^  are  bad. 

9.  In  the  transfer  of  Greek  words  into  Latin  or  English,  the  x  {h)  becomes  c,  and 
whe  u  (tt)  becomes  y. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termination  ite 
to  proper  names  in  modem  languages  (names  of  places,  persons,  etc.),  or  names  of 
characteristic  chemical  constituents,  is  allowable ;  but  making  this  or  any  other  sylla- 
ble a  suffix  to  common  words  in  such  languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  Latin  are  objectionable ;  but  names  that 
are  half  of  Greek  or  Latin  and  half  of  a  modem  language  are  intolerable. 

12.  Law  of  Priority,  The  law  of  priority  has  the  same  claim  to  recognition  in 
mineralogy  as  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the 
stability,  purity,  and  perfection  of  science,  and  not  to  insure  credit  to  authors. 

13.  Limitations  of  the  Law  (^Priority*  The  foUowing  are  cases  in  which  a  name 
having  priority  may  properly  be  set  aside :  • 

a.  When  the  name  is  identical  with  the  accepted  name  of  another  mineral  of 
^ier  date. 

6.  When  it  is  glaringly  false  in  signification ;  as  when  a  red  mineral  is  declared  in 
its  name  to  be  black ;  e,  ^.,  Melanochroite  (p.  630) ;  or  when  a  honey-yellow  mine- 
ral is  made  to  be  ashen ;  e.  ^.,  Melinophane  (p.  263). 

c.  When  it  is  put  forth  without  a  description. 

rf.  When  published  with  a  description  so  incorrect  that  a  recognition  of  the  mine* 
ral  by  means  of  it  is  impossible ;  and  in  consequence,  and  because  also  of  the  rarity 
of  specimens,  the  same  species  is  described   under  another  name  without  th« 
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dttcAei^s  'kno^ed^  of  the  mineral  bearing  the  former  name.  When,  on  the  cobl- 
tnry,  a  badly  describNed  but  well-known  old  mineral  is  redescribed  correctly,  there 
B  no  propriety  in  the  new  describer  changing  the  old  name. 

iceordinflp  to  thia  canon  it  might  seem  right  that  the  name  Bmerylite  ehould  hare  been  Biibsti* 
tnted  for  Jiar{^arile  (p.  606).  Tet  margarite,  though  mcorrectly  described,  was  a  species  well 
iciown  in  cabinets,  and  Dr.  Smith  manifested  his  appreciation  of  the  tnie  interests  of  science— 
ftifi  end  of  all  canona — in  adopting  the  old  name  so  soon  as  he  had  ascertained  by  further  research 
Ui£  identity  of  his  species  with  margarite. 

€.  >^en  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thuf 
Sa^eniU  was  properly  set  aside  for  Buttle  (p.  159). 

/.  "When  the  name  is  based  upon  a  variety  so  important  that  the  variety  is  best 
left  to  retain  its  original  name ;  particularly  where  this  and  other  varieties  of  the 
species  introduced  originally  as  separate  species,  are  afterwards  shown  by  invcstiga 
tion  \L  oeLong  to  a  common  species.  Thus,  the  earlier  name  Augite  is  properly 
retained  as  the  name  of  a  variety,  and  Hatiy's  later  name  Pyroxene  accepted  for 
the  group,  as  explained  on  p.  214. 

g.  When  a  name  becomes  the  designation  of  a  group  of  species :  as  Mica^  Chlorite, 

K,  When  the  name  is  badly  formed,  or  the  parts  are  badly  put  together :  as  when 
the  terminal  «  of  a  Greek  word  is  retained  in  the  derivative ;  e.  ^.,  aphanese  from 
a^tnyg  ;  Melaconiu  from  the  Greek  for  black  and  xovi; ;  Rhodalose  from  the  Greek 
for  ro9e<olored  and  aX&<:  (halos),  the  genitive  of  aXc,  salt.  The  last  word  is  bad 
not  only  in  termination  but  in  wanting  an  h  before  the  a,  and  strictly  an  o  after  the 
d.  Also  Siderose  (spathic  iron),  Argyrose  (silver  glance),  Chalcosine  (copper  glance), 
from,  respectively,  tfi^ijpoj,  apyvpoj,  ;^aXxoV.  The  ancient  Greeks  showed  us  how  the 
derivatives  from  these  words  should  terminate  by  writing  them  SideritiSy  Argy- 
ritis^  Ckakitis. 

Ignorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunders 
onder  any  law  of  priority. 

t.  When  a  name  is  intolerable  for  the  reasons  mentioned  in  §g  10,  11,  as  Harkisc, 
from  the  German  Haarkies  (hair  pyrites) ;  Kupaphrite^  from  the  German  Kupfer- 
9ckaum  ;  Bleimerite^  from  the  German  Blei-Niere. 

j.  'When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  its  claim 
fior  a  period  of  more  than  fifty  years ;  especially  if  the  later  name  adopted  for  the 
species  has  become  intimately  incoroorated  with  the  structure  of  the  science,  or 
with  the  nomenclature  of  rocks.  Thus,  although  Thallite  and  JDelpkinite  ante- 
date Epidotej  it  is  not  for  the  good  of  science  that  Epidote  should  be  thrown  aside. 
Bat  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the  law  of 
priority  may  be  allowed  to  have  its  course. 

The  right  to  reoognition,  under  this  canon,  where  the  names  are  those  of  the  original  describer 
of  the  species,  is  strong.  Bat  with  regard  to  names  introduced  for  wcU-known  old  species  to 
replaoe  earlier  chemical  or  provincial  names,  the  claim  is  feebler;  and  if  the  names  are  not  strictly 
aceoffdiiig  to  rule,  or  are  unsatiafactoiy  in  mode  of  publication,  they  may  be  more  freely  modified, 
ablneviflied  if  desirable,  or  rejected  altogether.  Prof.  Chapman's  '*  Practical  Mineralogy,"  pub- 
lished ID  England  in  1848,  afTorda  examples  of  the  latter  kind,  and  has  occasioned  some  embar- 
rasament  The  work  was  by  an  author  at  that  time  unknown  in  the  science  (tho  preface  says, 
m  engineer,  and  *'  a  very  young  man  ") ;  it  was  small,  of  limited  circulation,  and  practical  iu  its 
abject,  and  therefore  one  in  which  new  names  for  old  species  would  not  naturally  be  looked  for.  it. 
1845,  Haidinger,  then  already  a  veteran  in  the  science,  the  author  of  several  works  on  mineralogy, 
and  of  nnmerous  researches  m  its  various  departments,  issued  his  "  Handbuch,"  in  which  also  a 
iKrad>er  of  oAd  species  were  provided  with  mineralogical  names.  Through  Chapman's  publication 
Hndinger'a  Bretthm^le  is  anticipated  two  years  by  Chapman's  I/artmannUe  ;  his  Freiesleheniie^ 
Uythe  bitter's  DonacargyrUe ;  his  Chro7niU,hy  the  latter's  Chromoferriie ;  his  C^^/e,by  Rub&ritt; 
and  so  on.  Chapman's  names  have  ever  since  remained  unknown  or  forgotten ;  while  Haidingcr's 
bare  had  general  aooeptance  among  the  mineralogists  of  Europe,  and  arc  now  the  ourreut  names. 
It  has  seemed  that,  alter  so  long  a  period  of  oblivion,  it  would  be  doing  lo  good  to  science  to  dis 
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place  the  latter,  and  a  useless  endeayor  to  attempt  it    The  la  /or  English  MineratOgies  of  KlooD 
(1849),  Brooke  &  Miller  (1852),  and  Greg  k  Lettsom  (1858),  contain  none  of  Chapman's  names. 

k.  Where  the  adopted  system  of  nomenclature  in  the  science  is  not  conformed 
to.  In  accordance  with  this  last  principle,  the  author,  believing  that  the  system 
demands  that  the  names  of  species  should  have  as  far  as  possible,  as  above  explained, 
the  common  termination  itej  has  changed,  accordingly,  a  number  of  the  names  in 
the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  have  some  difference 
of  form  from  tnose  of  minerals.  To  secure  this  end,  the  author  has  written  the 
final  syllable  ite  of  such  names  with  ay;  thus  Diorite,  Eurite,  Tonalite,  etc.,  are 
written  Diorytey  Euryte^  Tonalyte.  The  y  is  already  in  the  name  Trachyte,  The 
author  has  allowed  Granite  and  Syenite  to  remain  as  they  are  ordinarily  written, 
since  they  are  &miliar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  the  excellent  Mineral-Namen  of  v.  KobclL 

6.   BiBLIOOBAPHT. 

The  following  catalogue  contains  the  titles  of  the  works  which  are  referred  to  m 
the  following  pages,  with  their  abbreviated  titles.  As  the  value  of  these  references, 
and  of  the  various  historical  conclusions  deduced,  depends  on  their  having  been 
derived  from  the  original  publications  themselves,  the  alobreviated  titles  of  the  Jour- 
nals and  other  works  which  the  author  has  had  by  him  for  consultation  are  put  in 
black  letter ;  while  the  rest,  that  is  of  those  he  has  not  seen,  are  in  small  capitals. 
Some  titles  also  are  added  of  works  consulted,  but  not  referred  to.  Many  other 
titles  might  have  been  inserted,  a  considerable  number  from  the  author's  library ; 
but  they  would  swell  the  list  without  increasing  much  its  value. 

The  abbreviations  of  the  more  important  words  in  the  abbreviated  titles,  and  of  tho 
names  of  the  States  in  the  United  States  Tsome  of  which  are  in  the  titles  and  others 
in  the  observations  on  minerals^,  are  as  follows : 

Abbreviated  words. — Am,,  American  ;  Caw.,  Canada ;  CA.,  Chemistry,  Chemical, 
Chcmie,  Chimie ;  Fr,,  French ;  G,y  Geological,  Geology,  Geologie,  Geologischen  ; 
Germ,,  German  ;  J,,  Journal ;  J/".,  Mines ;  Jftw.,  Mineralogy,  Mineralogie,  Mineralo* 
gical ;  pt,y  in  part ;  Q,,  Quarterly  ;  Sc,  Sci,^  Science ;  Soc,,  Society ;  Z<§.,  Zeitschrift. 

Abbreviate  names  of  the  United  States. — Ala.,  Alabama ;  Ark.,  Arkansas ;  Cal., 
California ;  Ct,,  Conn.,  Connecticut ;  Bel.,  Delaware ;  Oa.,  Georgia ;  HI,,  Illinois  ; 
Ind.,  Indiana;  Kan.,  Kansas;  JTy.,  Kentucky  ;  Me.,  Maine;  Mass.,  Massachusetts ; 
Md.,  Maryland ;  Mich,,  Michigan ;  Minn.,  Minnesota ;  Miss,,  Mississippi ;  Mo.^ 
Missouri ;  iV.  Car.,  North  Carolina ;  AT.  M.,  N'.  Hamp.,  New  Hampshire ;  N.  J., 
New  Jersey;  AT,  Y.,  New  York;  0.,  Ohio;  Penn.^  Pennsylvania;  jB.  /.,  Rhode 
Island;  S.  Car.,  South  Carolina ;  Ti^nn.,  Tennessee ;   Fa.,  Virginia;  Fif.,  Vermont. 

Other  abbreviations  are  explained  below.  The  catalogue  is  divided  into  three 
pai*ts:  I.  Periodicals  not  issued  by  Scientific  Societies ;  2.  Publications  of  Scientific 
Societies ;  3.  Independent  works  or  publications. 

In  giving  abbreviations  of  the  publications  of  Societies,  the  nam^  of  the  place  where 
the  Society  is  established  is  in  cUl  cases  stated,  and,  for  the  sake  of  uniformity,  it  is 
made  the  last  word  in  the  abbreviated  title,  a  method  which  it  were  well  if  always 
followed.     For  the  prominent  journals,  and  the  serials  of  some  societies,  the  tim 
of  publication  of  the  successive  volumes,  or  of  the  volumes  of  every  successive  fiv 
years,  is -stated.* 

♦  A  very  useful  table,  giving  the  date  of  publication  of  each  volume  of  the  journals  here  referred 
to,  might  easily  be  constructed  from  the  facts  stated.    It  may  be  made  on  paper  ruled  in  squares. 
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1.   JPeriodicaU  not  issued  by  Seitntific  SoeUties. 

AfL,  or  Afhandl,      Af handlingar  1  Fisik,  Kemi  och  Mineral  Dgie,  etc.,  utgifhe  af  Hisinger  it 

BeneUns.  VoL  1,  1806  j  2,  '07;  S,  '10;  4,  '15;  6,  6,  '18 
An.  J.  8cL  Ameiican  Journal  of  Sdence  and  Arts.  1 8t  series,  50  vols.,  8vo ;  conducted  by  B 
Saiunan,  1818-1839  ;  with  B.  Si]limal^  Jr.,  from  1840.  Four  numbers  to  vol.  1,  and  two  te 
subsequent  vols.  Vol.  1,  No.  1,  Aug.,  1818;  No.  2,  Jan.,  '19;  No.  3,  Mar., '19;  No.  4 
June,  '19  ;  vol.  2,  Ap.,  Nov.,  '20 :  8,  Feb.,  May,  '21 ;  4,  Oct,  Feb.,  '21,  '22 ;  6,  June,  Sept 
'22;  6,  Jan.,  Mav,  '23;  7,  Nov.,  Feb.,  '23,  '24;  8,  May,  Aug.,  '24;  9,  Feb.,  June,  '25;  10, 
Oct,  Feb.,  '25,  '26;  11,  June,  Oct,  '26;  12,  13,  Mar.,  June,  Sept.,  Dea,  '27;  afterward 
regolarlj  on  the  first  of  April,  July,  Oct.,  Jan. ;  vols.  14,  15,  in  '28,  '28-'29 ;  24,  25,  in  '38, 
'3;^'34;  34,  36,  in  *38,  '38-'89;  then  regularly,  Jan.,  May,  July,  Oct,  36,  37,  in '«»;  38, 
39,  in  '40 ;   48,  49,  in  '50 ;  60,  Index  volume. 

t^  ser.,  by  tho  same  and  James  D.  Dana,  until  1866,  after  which,  by  B.  Silliman  and 
Junes  D.  Dana;  from  1851,  aided  by  A  Gray  and  W.  Gibbs;  '53  to  '66,  by  L.  Agassiz; 
from  '63,  by  G.  J.  Brash  and  S.  W.  Johnson ;  from  '64,  by  H.  A.  Newton«    2  vols.  ann. ; 
1,  2,  1846;   11,   12,  '51 ;  21,  22,  '56;  81,  32,  '61 ;  41,  42,  '66;  whence,  49,  50,  1870.    Aa 
index  to  10  vols,  in  each  vols.  lU,  20,  30,  etc. 
.  Cb.    Anualea  de  Chemie.   8vo.  Paris,  vols.  1-3, 1789 ;  4-7,  '90 ;  8-11,  '91 ;  12-15, '92 ;  16- 
18,'t>3;   19-24,  '97;  25-27,  '98;  28-31,  '99;  then  regularly  4  v.  ann.;  32-35,  1800;   52- 
S5,  '05 ;  72-75,  >10 ;  92-95,  96,  '15,  an  Index  to  vols.  31  to  60  inclusive.    Continued  in  the 
Ann.  Ch-  Phya.  (q.  v.). 
.  Ch.  Pharm.     Annalen  der  Chemie  und  Pharmacie;  by  Wohler  and  Liebig;  from  vol.  77, 
by  Wohler,  liebig,  and  Kopp,  and  called  new  series.    8vo,  Leipzig  and  Heidelberg,  4  vols. 
amu     Vol.  1-4^  1832;  13-16,  '35;  33-36,  '40;  63-56,  '45;  73-76,  '50;  93-96,  '66;  118- 
116,  '60;  133-l.'t6,  '65;  153-156,  '70.    Supplementbond,  1,  1861;  2,  '62,  '63;  3,  '64;  4, 
'65, '66. 
Abb.  Ch.  Fhys.    Annales  de  Chemie  et  de  Physique;  at  first  by  Gay  Lussac  et  Arago.    Svo^ 
Paris;  3  vols-ann.;  1-3,  1816;  16-18,  '21;  31-33,  '26;  46-48, '31;  61-6S,  ',36;  73-75, 
'40.    ToLs.  67-75  made  2d  ser.,  and  nambered  1-9.     3d  ser.,  1-8,  '41;  16-18,  *46;  31- 
33,  '51 ;  46-48,  '56;  61-63,  '61 ;  67-69,  '63.     4th  ser.,  1-3,  1864;  16-18,  '69. 
Abb.  d.  Bfl.    Annales  des  Mines.    8vo,  Paris.     Begun  in  1816  as  sequel  to  Journal  des  Mines; 
I  voL  a  year  until  1825,  and  subsequently  2  vols,  a  year.    Vol  1,  1816;  6,  '21;  10,  11, 
'25;   12,  18,  '26.     2d  ser.,  1,  2,  '27;  9,  10,  '31.     3d  ser.,  1,  2,  '32;  19,  20,  '41.    4th  ser., 
1,  2,  '42;   19,  20,  '51.     6th  ser.,  1,  2,  '52  ;  19,  20,  '61.     6th  ser.,  1,  2,  '62. 
Ass,  Mc&  D'HiffT.  Nat.     Annales  du  Musdum  d*histoire  naturelle  par  les  Profcsseurs  de  cet 
etabhssemcnt,  MM.  Haiiy,  Fourcroy,  Vauquelin,  Desfontaines,  A.  L.  de  Jussieu,  GreoffVoy, 
Lacepede,  etc.    4to,  Paris;  vols.  1-20,  2  a  year,  1808-1815. 
Ann.  Phil.    Annals  of  Philosophy.    2  vols,  ann.,  8vo,  Edinburgh.     Ist  ser.  by  Thos.  Thomson ; 
vols.  1,  2,   1813;  11,  12,  '18;  15,   16,   '20.     2d  ser.,  vols.  1,  2,  1821;  11,  12,  '26.     Then 
merged  in  PhU.  2i£ag.  (q.  v.). 
BL  H.  Ztg.    Berg*  und  hiittcnmannischo  Zeitung.   4to,  Liepzig,  1  vol  ann.  Begun  by  Hartmann, 
and  sometimes  called  Hartmann's  Zeitung.    Now  edited  by  B.  Kerl  and  F.  Wimmer.     Vol. 

1,  1842;  4,  '45;  9,  '60;  14,  '65;   19,  '60;  24,  '65;  29,  '7(». 

Baomq.  Z&    Zeitschrift  f.  Physik  und  Mathematik ;  edited  by  Baumgartner  and  Ettingshauson. 
10  vols,  8vo,  1826-1832,  Wien. 
.  J.    Bergmannischec  Journal ;  ed.  by  A.  TV.  Kohler.   12mo,  Freyberg,  Sax.   1,2,  1788 ;  I, 

2,  '89 ;  so  to  '92 ;  1,2,  '93,  by  Kohler  and  Hoflfmann.  Afterward,  Neues  Bergm.  J.,  of  K. 
AH.;  1,  1795 ;  2,  '98 ;  3,  1802 ;  4,  '16.  Contains  papers  by  Werner,  Hoffmann,  Klaproth, 
and  much  on  mineralogy. 

BEbL  Univ.  Bibliotheque  Universelle  de  Gendve.  Begun  in  1816.  In  1846,  4th  series  of  86 
vols,  commenced,  and  the  scientific  part  of  the  ^view  takes  the  title.  Archives  des  Sci- 
ences physiques  et  Naturelles.    5th  series  commenced  in  1858. 

Etamca  Am.  Bftin.  J.  The  American  Minoralogical  Journal;  conducted  by  Archibald  Bruce,  M.D. 
Only  1  voL,  8vo.  Begun  Jan.,  1810;  No.  1,  62  pp.,  1810,  and  2,  to  p.  126^  '10;  »,  to  p. 
190,  '11 ;  4^  to  end,  p.  270,  '13. 

GsB.  Nat.  r4madian  Naturalist  and  Geologist  8vo,  Montreal  Vol  1,  1866;  6,  '61 ;  8,  '63 ; 
2d  ser.,  vol  1,  '64;  2,  '65;  3,  '66. 

kaviog  ibe  years  in  suooession,  beginning  with  1770,  at  the  top  of  the  columns  of  squares,  the 
£lks  of  the  several  joumals  to  the  left,  and  the  number  of  the  volimie  or  volumes  of  each  issued 
mdb.  year  in  the  column  for  that  year.  Such  a  table  was  constructed  by  the  author,  with  refe- 
Rcee  CO  the  preparation  of  this  edition.  It  would  be  a  vast  benefit  to  science  if  a  series  of  such 
tiblea,  containing  all  journals  of  importance,  and  also  the  publications  of  societies,  could  be  made 
om  and  engraved,  and  thus  placed  within  the  reach  of  students  in  science. 


Digitized  by 


Google 


AZXYi  nrrRODucmoiir. 

Can.  J.    Canadian  Journal  of  Industry,  Science,  and  Art.     Toronto,  Oanada ;  2d  ser.,  toL  1 

1856;  5,  '60  J  10, '66;  11, '66,  »67. 
Oh.  Qaz.    Chemical  Gazette,  by  W.  Franda.    8vo,  London;  1  voL  ann.  after  t<1.  1,  of  1842,  3 
Oh.  News.    Chemical  News ;  edited  by  W.  Crookes.    Sm.  4to,  London,  2  ▼.  ann ;  vols.  1,  t 

1860;  11,  12,  '65;  21,  22, '70. 
Orell's  Ann.    Chemische  Annalen ;  by  L.  Crell.    40  vols.,  12mo,  Helmstadt  u.  Liepzig ;  vols,  nuin 

bered  1,  2,  for  each  year,  from  1784  to  1803  inclusive. 
Dingier  J.    Polytechnisches  Journal ;  by  J.  G.  &  B.  M.  Dingier.     3  vols,  ann.,  Byo,  Augsburg. 

Begun  in  1820;  vol.  187,  in  1868. 
Dublin  Q.  J.  Scl.    Dublin  Quarterly  Journal  of  Science ;  edited  by  Rev.  S.  Haughton.   6  vols, 

8vo,  186l-'66,  Dublin. 
Bd.  J.  Bed.    Edinburgh  Journal  of  Science ;  edited  by  D.  Brewster  (often  called  Brewster's  J.). 

8vo,  Edinburgh,  2  vols.  ann.     Ist  ser.,  voL  1,  1824;  2,  3,  '25 ;  6,  7,  '27  ;  10,  '29.     2d  ser., 

voL  1,  1829 ;  2,  3,  '30;  4,  5,  '31 ;  6,  '32.    Merged  m  PhiL  Mag. 
Bd.  PhiL  J.    Edinburgh  Philosophical  Journal ;  edited  by  Brewster  and  Jameson.   8vo,  2  vols. 

ann.;  vol.  1,  1819;  2,  8,  '20;  6,  7,  '22;  10,  '24;  edited  by  Jameson  alone,  11,  1824;  12, 

13,  '26 ;  14,  '26.    Becomes  Ed.  N.  Phil.  J.  (q.  v.). 
Bd.  N.  PhiL  J.    Edinburgh  New  Philosophical  Journal ;  edited  by  Prof.  Jameson  (often  called 

Jameson's  Journal).     8vo,  2  vols.  ann.    Ist  ser.,  voL  1,  1826;  2,  3,  '27;  12,  13,  '32;  22, 

23,  '37;  32,  83.  '42;  42,  43,  '47;  52,  63,  '62;  66,  67,  '54.     2d  ser.,  vols.  1,  2,  1855;  11 

12,  '60;  19,  20,  »64.     Here  ends. 
Kb]£An's  Abch.    Archiv  fur  wissenschaftliche  Russland.     Begun  in  1841 ;  1  vol.  ann.    Vol  1, 

1841;  11, '61;  21,  '61,  etc. 
Oehlen's  J.    Neues  allg.  Journal  dor  Chemie ;  by  A  F.  Gehlen.  6  vols.,  BerUn ;  1, 1803  ;  2,  3,  '04; 

6,  '06.    2d  ser.,  under  the  title  Journal  fur  die  Chemie  und  Physik  und  Mineralogie,  9 

vols.,  Berlin;  1,  2,  1806;  5,  6,  '08;  9,  '10.    Afterward, Schweigger's  Journal (q.  v.)  began 

at  Nuremberg. 
Ollb.  Ann.    Annalen  der  Physik;  conducted  by  L.  W.  GUbcrt.    8vo,  Leipzig,  30  vols.;  Ist 

series,  1799-1808;  then  80  vols.,  2d  ser.,  1809-'18;  then  Annalen  d.  Phys.  und  der  Phy- 

sikalischen  Chemie,  16  vols.,  3d  ser.,  1819-'23.    The  vols,  of  the  several  series  usually 

counted  consecutively;  1,  2,  1799;  afterward  3  vols,  a  year,  8-6,  1800;  13-15,  '03;  28- 

30,  '08;  43-5,  '13;  68-60,  '18;  78-6,  '23;  76,  '24.    Afterward  continued  as  Poggendorff*a 

Annalen  (q.  v.). 
J.  D.  M.    Journal  des  Mines.    8vo,  Paris.    In  monthly  nos.    2  v.  ann. ;  1,  2,  1797 ;  11,  12,  1802 ; 

21,  22,  '07  ;  31,  32,  '12;  37,  38,  '15.    Continued  after  in  Annates  des  Mines  (q.  v.). 
J.  de  Phys.    Journal  de  Physique.  4to,  Paris,  2  vols.  ann.    Edited  by  Abb6  Rozier  (and  hence 

called  Rozler's  J.),  for  vols.  1-43  (for  a  time  with  also  Mongez,  Jr.);  by  Delametherie 

for  vols.  44-84;  and  afterward  by  Blaiuville.    Two  introductory  vols.,  1771,  1772;  vols.  1, 

2,  1773;  11,  12,  '78;  22,  23,  '83;  32,  33, '88;  42,  43,  '93;  44,  46,  '94  (French  RovoJu- 

tion);  46, 47, '98;  6%  57,  1803;  66,  67,  '08  ;  76,  77,  '13;  86,  87,  '18;  94,  96,  '22;  96,  1823. 
J.  pr.  Oh.    Journal  fur  praktische  Chemie.    8vo,  Leipzig,  3  vols.  ann.    Beg^n  in  1834;  first 

edited  by  Erdmann  &  Schweigger-Seidel  (see  Schweigger  J.) ;  fVom  1838  by  E.  &  Marchand; 

from  1852,  by  E.  &  Werther.    Vols.  1-3,  1834;  19-21,  '40;  34-36,  '45;  49-51,  '60;  64- 

66,  '65;  79-81,  '60;  94-96,  '65;  109-111,  '70.    Preceded  by  J.  f.  pr.  und  CEkonomische 

Chemie,  18  vols.  8vo,  3  vols,  ann.,  begun  in  1828. 
Jahrb.  Min.    Jahrbuch  fur  Mineralogie,  Geognoslo,  Geologic,  und  Petrefaktenkunde :  edited  by 

E.  C.  V.  Leonhard  &  H.  G.  Bronn.    8vo,  Heidelberg,  1  vol  ann.     1830-82,  4  Nos.  a  year; 

after  '32,  6  Nos.,  and  called  Neues  Jahrbuch  etc.     VoL  1,  1830 ;  6,  '35 ;  11,  '40 ;  16,  '45 ; 

21,  '50;  26,  '65;  81,  '60;  36,  '65;  41,  '70. 
Arab.       )  Arsberattelser  om  framstegen  i  Kemi  och  Mineralogi,  af  Jac.  Berzelius.    In  German, 
Jahresb.  J     Jaliresbericht  iiber  die  Fortscliritte  der  Chemie  und  Mineralogie.    8vo ;  usually 

designated  by  the  year.    Commenced  with  1821.    VoL  1,  1821;  11,  '31;  21,  '41;  30, 

1850 ;  the  last  three  vols,  by  Svanberg.    Continued  in  tho  Giessen  Jahresbericht,  issued 

by  Liebig  &  Kopp,  from  1847  to  '56 ;  by  P.  Zamminer,  '57  ;  Kopp  &  Will,  in  '68  ;  and  Will 

alone  from  '63  on.    The  first  vol  covers  the  years  1847,  '48. 
Earst.  Arch.  Min.    Ardiiv  far  Mineralogie,  Geognosie,  Bergbau  und  Hiittenkunde.    26  vols. 

8vo,  1829-1856,  Berlin.     Edited  for  vols.  1-10  by  C.  J.  B.  Karsten;  later  by  Karsten  & 

V.  Dechen. 
EjlSTN.  Abch.  Nat.    Archiv.  fiir  die  gesammte  Naturlehre ;  edited  by  K.  W.  G.  Kastner.    Svo^ 

Nuremberg.     27  vols.,  3  vols,  ann.,  1824-'36. 
KelL  &  Tiedm.    Nordamerikanischer  Monatsbericht  fur  Natur-  imd  Heilkunde ;  edited  by  Dr 

W.  Keller  &  Dr.  H.  Tiedemann.     4  vols.,  8vo,  Philadelphia.     Vol.  1,  1860;  2,  3,  '61 

4, '62. 
Lempe's  Mag.    Magazin  fiir  die  Bergbaukunde,  by  J.  F.  Lempe.    Dresden,  vols.,  8vo,  1,  1785 

2,  3,  '86;  4,  '87;  then  1  voL  ann.  tiU  11,  '94;  12,  '98;  13.  ^99. 


Digitized  by 


Google 


INTEODtJ€?nON.  XXXVli 

Llnftilnt.     I/Infltitat,  a  weekly  journal  in  small  foL,  PariS|  1  voL  amL;  begun  in  1832.    36tl 

year  or  toL  in  1868. 
mo.  Hat.  HsirrBT.     Magazin  fiir  die  Nalurkunde  Helvetiens ;  herausg.  A.  Hopfner,  Zurich. 

Begun  in  1787. 
IfolTa  BfeoA.     Bfemeriden  der  Berg^  und  Huttonkunde ;  edited  byO.  £.  von  MoU.    5  toIs.  ;  I. 
IdOo,  at  ICuDchen ;  afterward  at  Number^,  2,  '06 ;  3,  '07 ;  4,  '08 ;  5,  '09.    Preceded  b^ 
T.  Moll's  Jahrb.  f.  B.  H.,  Salzburg,  5  vols.,  1*797-1801 ;  and  Annalen  id.,  Salzburg,  8  vols.. 
l80-2r-'C4. 
Nichol«on?«  J.     Journal  of  Natural  Philosophy,  Chemistry,  and  the  Arts ;  by  Wm.  Nicholson 
London,  1st  ser.,  5  vols.,  4to,  yol  1,  1797;  5,  1801.     2d  ser.,  36  vols.  8yo,  vol  1,  18<)2 
3«,  1813. 
Ntt  ILkQ.    Nyt  Magazin  for  Naturvidenskabeme ;  by  C.  Langberg.    8vo,  Ohristiania. 
PhiLMag.     Philosophical  Magazine.    8yo,  London.    Ist  ser.  by  TiUoch,  2  or  3  vols,  a  year;  1 
2,  1198;  8-5,  '99;  6-8,  1800;  21-23,  '06 ;  30-32,  '08;  33,  34,  '09  (thence  2  v.  ann.);  35- 
3^  no ;  45,  46,  '15;  55,  56,  '20;  65,  66,  '25;  67,  68,  '26.     2d  ser.,  or  Philosophical  Maga- 
sne  and  Annals  of  Philosophy,  2  y.  ann.;  1,  2,  1827  ;  11,  '32.    3d  ser.,  London  &  Edin- 
bn^  PhiL  Mag.;  1,  1832;  2,  .%  '33;  12,  13,  '88;  22,  23,  '43;  32,  88,  '48;  86,  37,  '50. 
4th  ser.,  L.,  K  &  Dublin  PhiL  Mag.,  I,  2,  1851 ;  11,  12,  '56;  21,  22,  '61 ;  SI,  82,  '66. 
Pogg.  or  Pogg.  Ann.     Annalen  der  Physik  und  Chemio ;  edited  by  J.  0.  Poggendorff.     8yo, 
Leipzig,  3  yols.  ann.    Preceded  by  Gilbert's  Annalen  (q.  y.).    Vols.  1,  2,  1824 ;  3-5,  '25 ; 
1^20,  '30;  27-29,  '38;  80,  Index  vol;   31-83,  '34;  34-86,  '85;  49-51,  '40;  68-66,  '45; 
79-81,  '50;  94-96,  '55;  109-111,  '60;  124-126,  '65;  139-141,  '70. 
Q.  J.  Sci.    Brandes'  Quarterly  Journal  of  Science.    8yo,  2  yols.  ann.  after  1819.    Published  by 
the  Royal  Institution.     VoL  1,  1816;  2,  3,  '17,  '17-'18;  4^  6,  '18;  6.  7,  8,  '19;  9,  10,  '20; 
19,  20,  'i3;  27,  28,  '29. 
Rac  Gen.  ScL    Records  of  General  Science ;  by  Thos.  Thomson.    4  yols.,  8yo,  Edinburgh.  Vols. 

1,  2,  1885 ;  8,  4,  '36. 
R«rvista  Minera.    Revista  Minora,  Periodico  cientifico  6  industrial  redactado  por  una  Sociedad 

de  Ingenieros.     2  yols.,  8yo,  Madrid.    YoL  1,  1850 ;  2,  '51. 
Sciierer^a  J.    Allgemeines  Journal  der  Chemie ;  conducted  by  A.  N.  Scherer.    10  yols.,  Leip- 
zig und  Berlin;  1,  1798;  2,  3,  1799;  6,  7,  1801;  10,  '03.     Continued  as  Gehlen's  Jour- 
nal (q.  y.). 
Sdnraigg.  J.    Journal  far  Chemie  und  Physik ;  conducted  by  J.  S.  C.  Sohweigger.    Numberg, 
8ya    Also  under  the  title  Jahrbuch  der  Chemie  und  Physik.     3  vols,  a  year ;  1-3,  1811; 
16-18,  '16;  28-30,  '20;  afterward  issued  by  Schweigger  &  Meinecke;  then  by  J.  S.  0. 
Schweigger  k  Pr.  W.  Schweigger-Seldel;    then  by  Pr.  W.  Schweigger-Seidel ;    31-88, 
1821;  46-48,  '26;  61-63,  '81;  67-69,  '33.    The  next  year  began  the  J.  pr.  Ch.  (q.  y.X 
by  Erdmann  k  Schweigger^eideL 
Taacfa.  BSin.    Tasohenbuch  fiir  die  gesammte  Mineralogie,  yon  C.  C.  Leonhard.     18  yols.,  12mo, 
Piankfurt  a.  M,  1  yoL  ann.    Vol.  1,  1807  ;  4,  '10;  9,  '15  ;  14,  '20 ;  18,  '24. 

2.  Tran9<ictionSy  etc,^  of  Scientific  Societies, 

Abli.  Ak.  Berlin.    Abhandlungen  der  koniglichen  Preuss.  Akademie  der  TVissenschaften  zu 

Berlin.    4to,  BerUn.    VoL  1  (for  1804-181 1)  issued  in  1815. 
ABHAsnu  Sekk.  Ge&  Fbakkfubt.    Abhandlungen  yon  d.  Senkonbergischen  naturforschenden 

Geaellscfaaft  zu  Frankfurt  Begun  in  1 854.  Vol.  yli.  in  1868. 
Ak.  EL  Stockholm.  K.  Vet-Academinens  Uandlingar,  Stockholm. 
Aater.  Aaaoc    Proceedings  of  the  American  Association  for  the  Adyanocment  of  Science.  8yo. 

VoL  1,  meeting  at  Philadelphia  in  1848 ;  2,  at  Cambridge  in  '49;  3,  at  Charleston  in  '50; 

4^  at  N.  Hayea,  '60 ;  5,  at  Cincinnati,  '51 ;  6,  at  Albany,  '61 ;  7,  at  Cleyeland,  '53 ;  8,  at 

Washington,  '54;  9,  at  Proyidence,  '55;  10,  at  Albany,  '56;  11,  at  Montreal,  '57;  12,  at 

Baltimore,  '58;  13,  at  Springfield,  '59;  14,  at  Newport,  '60;  15,  at  Buffalo,  '66;  16,  at 

Burlington,  '67. 
Ami.  I«yc.  N.  Hist.  N.Y.    Annals  of  the  Lyceum  of  Natural  History  of  New  York.    Begun  in 

1824.    VoL  8  unfinished  in  1868. 
kammg.  Ak.  Wien.    Anzeiger  der  K  K.  Akad.  d.  Wissenschaften.    8yo,  Wien.    Begun  in  1864. 

1  ToL  ann. 
Ber.  Ak.  Monohen.  Sitzungsberichte  der  K.  bayerisohen  Akad.  der  Wiss.  zu  Miinchen  (Munich) 

Bat.  Ak.  Wien.    SitEungsberichte  der  K.  K.  Akad.  der  Wiss.,  Wien  (Vienna).    Commenced  x 

1848,  8to. 
Ber.  Ak.  Slerlin.    Monataberichte  der.  K.  Preuss.  Akad.  der  Wissenschaften  zu  Berlin.    8yo 

Begun  In  1836. 
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Ber.  nied.  Qes.  Bonn.    Sitzongsberichte  der  niederrheinischeQ  Gesellscha  I  in  Bonn.    Issnec 

with  Verb,  nat  Ver.  Bonn. 
Ber.  sacbs  Ges.  Leipsio.    Berichte  der  K.  sachs.  Qesellschaft  der  Wiss.,  Loipsic. 
Boll.  Ac.  St  Pet.     BuUetin  Scientiflque  de  TAcad.  Imp^riale  des  Sciences  de  St.  Petenb.    4to^ 

St.  Petersburg.     Yo).  1,  1868;  10,  1867.     Preceded  by  the  two  Bulletins,  B.  pbysico- 

mathematique,  17  vols,  4to,  and  B.  historico-philologique,  16  vols.,  4to;  and  these  two 

preceded  by  the  one  Bull  Scientiflque,  10  vols.,  4to. 
BulL  Boo.  Oh.    Bulletin  mensuel  de  la  Sod^t^  Chemique  de  Paris.    8yo,  1  vol  ann. 

2d  ser.  begun  in  1860.    Vol.  9  in  1868. 
Ball.  Soc.  a.    Bulletin  de  la  Soci^t^  Geologiqne  de  France.    8yo,  Paris.     1st  ser.,  yol.  1,  1830- 

'31;  2, '31-'82;  3,  '32-'8S ;  4,  '83-'34;  6,  '34;    6,  '34-'35;    7,  '35-'86;  12,  '40-'41 ;   14, 

'42-'48.     2d  ser.,  yoL  1,  '48-'44;  6,  '48-.'49:    11,  '53-'64;  16,  '68-'69;  21,  '63-'64;  26, 

»68-'69. 
BulL  Soc.  Imp.  Nat  Moscon.    Bulletin  de  la  Soa  Imp^riale  des  Naturalistes  de  Moscou.   8yo. 
O.  R.    Comptes  Rendus  des  Stances  de  TAoademie  des  Sciences.   4to,  2  yols.  ann. ;  yoL  1, 1835 ; 

2,  8,  '36;  12,  13,  '41;  22,  23,  '46;  32,  33,  '51;  42,  43,  '66;  52,  58,  '61;  62,  63,  '66. 
Denksohr.  Ak.  Wieu.    Denkschriften  der  Elai&  Akademie  d.  Wiss.  in  Wien. ;  Math.-Naturwia3. 

Classe.    4to,  Wien.    Begun  in  1850;  yol.  25  in  1866. 
Forh.  Vid.  Selsk.  Ohristiania.    Forhandlingar  i  Yidenskabs-Selskabet  i  Christiania.     8yo. 
Haid.  Ber.    Berichte  iiber  die  Mittheilungen  yon  Preunden  der  Wiss.  in  Wien;  edited  hy  W. 

Haidinger.    8yo.  7  yols.,  1846-'5]. 
OeL  Anz.  Miinch.    G«lehrte  Anzeige  der  K.  bajerischen  Akad.  der.  Wiss.  zxl  Miinchen.    4to 

VoL  1,  1886;  89, '54. 
J.  Ac.  Philad.    Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia.    1st  ser.,  8yo,  '^ 

yols.,  1817-'42.     2d  ser.,  4to,  begun  in  1847 ;  yoL  6  finished  in  1868. 
J.  Nat  Hist  Best    Boston  Journal  of  Natural  History.    8yo,  7  yols.,  1834-'63. 
J.  Oh.  Soc.    Journal  of  the  Chemical  Society.     1st  ser.,  called  Quarterly  Journal,  eta   15  yols. ; 

one  yol.  (of  4  Nos.)  a  year;  yoL  1,  1849;  6,  '64;  11,  '69;  15,  '68.    2d  ser.,  monthly; 

yoL  1,  1864;  6, '69. 
Jahrb.  O.  Reichs.     Jahrbuch  der  Kaiserlich-Konlglichen  geologischen  Beichsanslalt,  Wion. 

Begun  in  1850,  1  vol.  ann. 
Jahbesb.  Wbtt.  Ge&  Hanau.    Jahresbericht  der  wetterau'schen  GeseUschaft  fur  ^e  gesammt« 

Naturkunde.    8yo,  Hanau,  1850-'58. 
Mag.  Gesl  kat.  Fr.  Bebliv.    Magazin  der  GeseUschaft  naturforschender  Freunde.    8  yds.  4to ; 

1,  1807;  i>,  '08;  3,  '09;  4,  '10;  5,  '11;  6, '14;  7,  '16;  8,  '18.    Afterward  VerhandL  ib. 
Mem.  Ace.  Torino.    Memorie  della  reale  Accademia  delle  Scienze  di  Toriua    4to,  Turin ;   1  st 

ser.,  40  vols.,  1864,-'88 ;  2d  ser.  begun  in  1839,  and  yoL  22,  in  '65. 
Mem.  Am.  Ac.  Best    Memoirs  of  the  American  Academy  of  Arts  and  Sciences.    4to,  Boston. 
Mbm.  Soc.  Nat.  Moscou.    Begun  in  1811. 
OESfv.  Ak.  Stockh.    (Efversigt  af  K.  Yet-Akad.  Forhandlingar,  Stockholm.    (Commenced  in  1844, 

I  yoL  ami.,  8yo. 

Overs.  Vid.  Selsk.  Oopenh.    Oyersigt  oyer  det  Kongeligo  danske  Yidenskabemes  Selskaba 

Forhandlingar.    Copenhagen,  8yo. 
PhiL  Trans.    Transactions  of  the  Royal  Society  of  London.    4to.    YoL  1  contains  transactions 

for  1665.  '66. 
Proc.  Ac.  Philad.    Proceedings  of  the  Acad.  Nat.  Sci.,  Philadelphia.    8yo.    Begun  in  1841. 
Proc.  Am.  Phil.  See.  Philad.  Proceedings  of  the  American  Philosophical  Society,  Philadelphia. 
Proc.  N.  Hist.  Soc.  Best.  Proceedings  of  the  Nat.  Hist  Society  of  Boston.  Syo.  Begun  in  1S41. 
Proc.  Roy.  Soc.  Bdinb.    Proceedings  of  the  B.  Soc.  of  Edinburgh.    8yo. 
Phys.  Arb.  Fr.  Wien.    Physikalische  Arbeiten  der  emtrachtigen  Freunde  in  Wien ;  published 

in  Quartals;  1  qu.,  1783;  2  qu.,  '84;  3,  4  qu.,  '85;  2d  yoL,  1  qu.,  '86;  2  qu.,'87;  3  qu,  '88. 
Q.  J.  a.  Soc.    Quarterly  Journal  of  the  Geological  Society.    8yo,  London.    Begun  in  1845 ;   1 

vol  ann. 
Q.  J.  Oh.  Soc.    See  J.  Gh.  Soc. 

Rep.  Brit.  Assoc.    Reports  of  the  British  Association.    Begun  in  1831. 
SoHizirr.  Ges.  kat.  Fs.  Bebun.     Schriftcn  der  GeseUschaft  naturforsbhender  Freunde  in  Berlin. 

II  yols.  8vo,  the  first  1  y.ann.;  1,  1780;  5,  '84;  8,  '86-7;  8, '88;  9,  '89;  10,  '92;  11, 'y4 
(yols.  7-11,  also  as  1-5  of  Beobachtungen  und  Entdecknngen,  etc.).  Next,  Neue  Schriftcn^ 
etc,  4  vols.,  4to ;   1,  1795  ;  2,  '99  ;  3,  1801 ;  4,  1808-4.     Afterward  Magazin,  etc.  (q.  y.), 

Schriften  Min.  Qes.  St.  Pet    Schriften  der  nissisch-kaiserlichen  GeseUschaft  fiir  die  gesammtc 

Mineralogie.     1842.     For  continuation  see  Yerh. 
Soo.  Sol  Fbnn.    Acta  Societatis  Sdentiarum  Fennioee,  Christiania,  Norway. 
Trans.  Am.  Phil.  Soc.  Philad.     Transactions  of  the  American  PhUosoph'cal  Society.    4te 

Philadelphia. 
Trans.  Soc.  Roy.  Bdinb.    Transactions  of  the  Boyal  Society  of  Edinburgh.    4to. 
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VtrikMiB.  Oes.8t.  Pet.    Yerhandlungen  d.  rasBisch-kaiserEchen  mineralogischen  Gesellfichaft 

ca  Si.  PetenbuTg. 
V«th.  Bat.  Qes.  BaaeL  Yerhandlungen  der  naturforschenden  G^sellschaft  in  Basel  Begun  in  1 854. 
VeriL  naU  V«r.  Bonn.     Yerhandlungen  des  naturhistorischen  Yereines  der  preuss.     Bheinr 

knde  und  Weatphalens.    Begun  in  1844. 
2Sb  Q.,  or  Za.  O.  Gkea.    Zeitschrift  der  deutschen  geol.  GesellBchafl.    Sto,  Berlin ;  a  quarterly ; 

I  ToL  amu;  voL  1.  1849;  11,  '6»;  21,  '69. 
ZS.  HiL  Ver.  Halle.    Zeitschiift  fur  die  gesammten  KaturwisaenBchaften,  von  dem  nat  Yerein 
t  aachaen  nnd  Thuringen  in  Hallo.    Begun  in  1863. 

3.  Independent  Workt. 

Agric^  Ozt.  Caoa.  Snbt.    G^orgius  Agricola,  de  Ortu  et  Gansifl  Bubterraneorum ;  preface  dated 

IMS. 
Afho^  Pom.    Id,  de  natura  fossilium ;  pref.  dated  164tf ;  and  Be  veteribus  et  novis  metalllB; 

prefl,  1546. 
Agricu,  Bann.    Bermannus,  aive  De  re  metalllca  DiaUogus;  pref.,  1529. 
AgxiD.,  Interpr.    Interpretatio  Oermanica  vocum  rei  metallicta;  pref.,  1646.    The  edition  of 

Agricola'a  worka,  cited  beyond,  including  the  four  prece^ng  parts,  is  one  in  folio,  1  toL, 

BasOeas  (Basle),  1558. 
Agric^  MetalL    De  re  Metalllca;  by  id.    Preface  dated  1550.    PoL,  Basileao,  1557. 
Afldn,Ifiii.    Manual  of  Mineralogy;  by  A.  Aikin.    2d  ed,  Svo,  London,  1815.    The  1st  ed. 

appeared  in  1814. 
Albert.  Magnus,  BKin.    Albertus  Magnus,  De  Mineralibus.    Written  after  1262. 
Alger,  Min.    Treatise  on  Min.  by  Wm.  Phillips ;  5th  ed.  by  R.  Allan,  with  numerous  additions , 

by  F.  Alger.    8vo^  Bosto^  1844. 
Allan,  Min.    Manual'of  Mineralogy;  by  R.  Allan.    8vo,  Edinburgh,  1884.    See  also  Phillips. 
Allan,  Min.  Nomenol.    Mineralogical  Nomenclature ;  by  T.  Allan.    8vo,  Edinburgh,  1814. 
ArigenTille,  OrycL    L'Histoire  Naturelle,  etc. ;  by  D.  d'Argenrille.    4to,  Paris,  1755. 
Arppe,  Pinslc  Bflin.    Analyser  af  Finska  Minendier;  by  A.  E.  Arppe.     Part  L,  1855,  tcom 

theAct^Soa  Penn.,iir.  561-578;  IL,  1857,  ib.,  v.  467  (paged  1-51);  IIL,  1859-1861, ib.vi. 

5Si>. 
Aristotle.  Aristotle's  works ;  particularly  the  Mcrcbi^x^ytvif,  or  "  Meteorology,"  and  Tltpt  Qavftaaian, 

Mj'ff^tfrwf,  or  **  Wonderful  Things  Heard  of."    Works  written  about  the  middle  of  the  4th 

century  ac.    A.  bom  about  384  b.0.  and  d.  322  B.a 
Bl  de  Boot.    Lap.  Gemmarum  et  Lapidum  Historia.   4to,  Jena,  1647  ;  the  Ist  edit,  published  at 

Jena  in  16ii9 ;  the  2d.  enlarged  by  A.  Toll,  Lugduni  Bat,  8yo,  1636. 
BeckyBffin.  N.  Y.    See  Bep.  Min.  K.  Y.,  beyond. 
Bead.,  Tr.,  1824,  1832.    Traite  ^lementaire  de  Min. ;  by  P.  a  Beudant.    8yo,  Paris,  1824 ;  2d 

ed.,  2  vols.,  1882. 
Bergm.,  Opiuc.    Opuscula  of  Torbemus  Bergmann.    1 7  80. 
Bergm.,  S^agr.    Sctagmphia  fiegni  Mineralis  (in  Latin);  by  T.  Bergmann.    8yo,  1782 ;  reprint 

in  London,  1788. 
BiB2  N.  ^TSr.  Mix.    Neues  System  der  Mineralogie ;  translated  from  the  Swedish  by  Drs.  Gmelin 

and  PlaflT.    Numberg,  1816. 

N.  SysL  BOin.    Noureau  Systdme  de  Mineralogie;  by  J.  J.  Berzelius.    870,  Paris,  1819 ; 

translated  from  the  Swedish. 
,  laothr.    Die  Anwendung  des  Lothrohrs,  eta     Germ.  TransL  by  H.  Rose.    Niimberg, 

1821 ;  4th  od,  1844.    American  ed.  by  Whitney,  1845. 
BLnoKBACH  Hahdb.    Handbuch  der  Naturgeschichte.   8vo,  8th  od.,  Gottingen,  1807. 
Bom,  BrieL  WalschL    Briefe  aus  Walschlaud  (Italy);  %)y  I.  y.  Bom.     8vo,  Prague,  1773. 
,  Uthoph.    Lythophylacium  Bomianum ;  Index  Fossilium  quad  colligit,  etc.,  Ignatius  S.  B 

L  Eqoea  a  Bom.   2  parts,  Prague;  part  1,  1772;  2,  '75.    A  descriptive  catalogue^  bu^- 

witfaoiit  notes. 
Boxn,  Cat.  Foas.  de  Raab.    Catalogue  methodique  et  raisonn^  de  la  collection  des  Possiles  de 

MBe.  Eleonore  de  Raab;  by  id.    4  vols.,  8vo,  Vienna,  1790. 
Bocxs.  Cat.     Catalogue  de  la  Collection  mineralogique  particuli^re  du  Roi ;  by  Comte  de  Boumon. 

6T0,  mit  Atlas  in  fol^  Paris,  1817. 
Boara.  BCin.    Traits  de  Mmeralogie;  by  Comte  de  Boumon.    8  vols.,  4to,  1808. 
BnUh^  Ohar.  182a    Kune  Charaktoristik  des  Mmeral-idystems ;  by  A.  Breithaupt.   8to,  Fre^ 

berg^  1820. 
Bnith.,  Char.  1823,  1832.    Yollstandige  Char.,  etc.;  by  id    8vo,  Dresden,  1823;   2d  edi, 

18S2. 
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Breith^  Uib.  1830.    Uibersicht  des  Mineral-System's ;  hy  A.  Breithaupt-    8to,  HVeilerg,  1830 
Breith^  Handb.    Yollstandiges  Handbuch  der  Mineralogie;  hj  id.    8to,  Dresden  and  Leipzig; 

vol  1,  introduct,  1836;  2,  '41;  3,  '47. 
Brochant,  Min.    Traits  de  Mineralogie ;  by  A.  J.  M.  Brochant  Paris,  1808 ;  an  earlier  edition  is 

1800. 
Bromell,  Min.    Herr  Magci  Yon  Bromells  Mineraiogia.    2d  ed,  16mo,  Stockholm,  1739.     lat 

ed-  pub'd  in  1730. 
Brongn.|  Min.    Traits  ^l^mentaire  de  Mineralogie;  by  A.  Brongniart   2  voIb.,  8vo,  Paris,  1807. 
Brongn.,  TabL    Tableau  des  Espdcea  Minerales ;  by  id.    48  pp.,  8vo,  Paris,  1833. 
Brooke,  Cryst.    Familiar  Introduction  to  Crystallography;  by  J.  Brooke.    8vo,  London,  1823. 
B.  &  M.,  Min.    Introduction  to  Mineralogy,  by  the  late  Wcl  Phillips ;  new  edition,  with  ezten« 

siye  alterations  and  additions,  by  H.  J.  Brooke  and  W.  H.  MUler.    Svo,  London,  1852. 

Prof.  Miller  is  the  author  also  of  a  Treatise  on  Crystallography,  8vo,  Cambridge,  1839,  giv- 
ing the  elements  of  the  system  adopted  in  the  above  work,  a  system  first  proposed  by 

Whewell,  in  PhiL  Trans,  for  1825. 
Bruckmann,  Magnalia  Dei  in  locis  subterrancis.     2  parts,  foL;  part  1,  1727  ;  2,  '30. 
Ceesius,  Min.    De  Minerallbus;  by  Bemardius  Ceesius.     666  pp.,  foL,  Lugduni,  1686. 
Cappeller,  Cbiot.    Prodromus  Cristallographiffi ;  Marc.  Ant.  Cappeller.    4to,  Lucerne,  1723. 
Oat.  de  Dree.    Catalogue  des  huit  Collections  qui  composent  le  Mus6e  mineralogiqne  de  Et  dt 

Dree.    4to,  Paris,  1811.    Dufrenoy  speaks  of  it  as  the  work  of  K.  Leman. 
Chapman,  Min.    Practical  Mineralogy;  by  £.  J.  Chapman.    8yo,  London,  1843. 
Chapman,  Char.  Min.    Brief  Description  of  the  Characters  of  Minerals ;  by  id.    12mo,  London, 

1844. 
Oleaveland,  Min.,  1816, 1822.    Treatise  on  Mineralogy  and  Geology.  8to,  Boston,  1816;  2d 
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K.  NOBDENSK  YsRZ.     Verzeichn.  d.  in  Finland  gcf.  Min. ;  by  id.     Helsingfors,  1852. 
Piatlner,  Probirk.    Die  Probirkunst  mit  dem  Lothrohr ;  by  G.  F.  Plattner.    Lost  ed.  by  T. 

Bichter,  8vo,  1865. 
Pliii.      HIstoria  Naturalis  G.  Plinii  Secundl      First  published  ^.D.  77.    Latin  ed.  consulted, 

Sillig's,  in  8  vols.,  1851~'58 ;  and  English,  that  of  Bostock  &  Riley,  5  vols.,  12mo,  Loudon, 

1835.    Pliny's  Natural  Ilistory  is  divided  into  xzxvii  Books ;  and  tbese  into  short  chapters. 

The  numbering  of  the  chapters  difiers  somewhat  in  different  editions ;  that  stated  in  the 

references  is  from  the  En^h  edition.  The  last  five  books  are  those  that  particularly  treal 

of  metals,  ores,  stones,  and  gems. 
Phillips,  Bfin.,  1823,  1837.    Elementary  Introduction  to  Mineralogy.     Svo,  8d  ed.,  London, 

1823.    4th  ed.  by  B.  Allan,  Svo,  1837.     The  1st  ed.  appeared  in  1816;  and  this  was 

repnblished  in  New  York,  in  IS  1 8.    For  Alger's  Phillips,  see  Alger. 
Qf&enatedt,  Min.    Handbuch  der  Mineralogie ;  by  F.  A.  Quenstedt   Svo,  Tiibingen,  1853.   Also 

2d  ed^  ib.,  1863. 
Raimn.,  Handw.    Handwortorbuch  des  chemischon  Theils  der  Mineralogie ;  by  G.  F.  Rammels- 

berg.     8vo^  Berlin,  1841.    Supplement  1,  '43 ;  2,  '45 ;  3,  '47 ;  4,  '49 ;  5,  '53. 
,  BCin.    J.  J.  Berzelius's  neues  chemisches  Mineralsystem ;    by  id.      Svo,  Niimborg, 

1847. 

,  Min.  Oh.    Handb.  d.  Mineralchemie ;  by  id.  Svo,  Leipzig,  1860. 
Waafilffigii,  Brit.  Min.    Specimens  of  British  Minerals  selected  from  the  cabinet  of  Philip  Rash- 

leigfa  (descriptions  and  colored  plates).    4to,  London.     Part  1,  1797 ;  2,  1802. 
Rep.  O.  CaL    Beport  on  the  Geology  of  Galifomia ;  by  J.  D.  Whitney.    Large  Svo,  San  Frnn- 

djco,  18G5. 
Rep.  O.  Can.    Annual  Reports  on  the  Progress  of  the  Greological  Survey  of  Canada;  by  Sir 

Wm.  K  Logan.    Containing  reports  on  mineralogy  by  T.  S.  Hunt.    Svo,  1 845-' 59*    In 

1SU3  a  G«neral  Report  for  the  years  1848-'63. 
Rap.  G.  BSasa.    Report  on  the  Geology  of  Massachusetts;  by  E.  Hitchcock.     1st  Rep.,  1833, 

Svo;  2d  ed.,  18^5.     2d  Rep.,  1841,  4to. 
Rep.  G.  K.  y.    Reports  on  the  Geological  Survey  of  New  York.    Annual  Reports  in  Svo,  1837 

-'42 ;  final  in  4to. 
Bap,  Min.  N.  Y.    Report  on  the  Mineralogy  of  the  State  of  New  York ;  by  L  0.  Beck.    4to, 

2842. 
BaoH,  Min.    Lehrbach  d  Mineralogie;  by  F.  A.  Reuss.    Svo,  180 1-*05,  Leipzig.    Divided  iota 
parts^  and  the  parts  into  vols.    Ft.  1  and  pt  2,  vol.  1,  1801;  vol  2,  '02;  voL  3,  4,  *03; 
Sdpt,  voL  I,  2,  '06  ;  4th  pt.,  including  index,  *06. 
Bio^  QrykL    Elementos  de  Oryktognosia,  o  del  Gonodmiento  de  los  F6ssiles,  dispuestos  seguo 

Jos  pmdpioB  de  A.  G.  Werner;  by  A.  M  del  Rio.    4to,  Mexico,  1795. 
te  Ma.    Kuero  ^sterna  Minerale ;  by  id    Mexico^  1827. 
BiOf  TkhL  M«"-     Tablas  mineralogicas  por  D.  L.  G.  Earsten ;  by  A.  M.  del  Ria    4to,  Msxico, 

Jd04. 
UmotL  OmL,     Gbitalogue  of  American  Minerals,  with  their  Localities;  by  S.  Robinson.    Svo 

Boston,  IS25. 
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Roie,  Roifl.  Ural.    Reise  nach  dem  Ural,  dem  Altai,  tmd  dem  Kaspischen  Meere ;  hj  Guitat 

Rose.     8vo,  Berlin;  vol.  1,  1837  ;  2,  »42. 
Rose,  Ery8t.-Ch.  Mln.    Das  KrystoUo-chemischen  Mineral-System ;  by  Gr.  Bose.    8yo,  Leip- 
zig, 1852. 
Sage,  Mill.    Elemcns  de  Mm6ralogie  docimastlque ;  by  B.  G.  Sage.    2d  ed.,  2  yols>.,  177 1.    Isl 

ed.  appeared  in  1772. 
Saussube,  Yot.  Alpes.    Voyages  dans  les  Alpes,  par  H.  B.  Saussure.    4  toIs.,  4to.    Vols.  1,  2, 

1770,  '80:  3,  4,  '96. 
Soacchi,  Mem.  Min.  e  OeoL    Memorie  mineralogiche  e  geologiche;   by  A.  Scacchl      8vo, 

NapoH,  1841. 
Scacchi,  Crist    Quadri  Cristallografld,  e  Distribuzione  sistematica  dei  mtnerale;  by  id.    8to, 

Napoli,  1842. 
Scacchi,  Mem.  QeoL  Oampania.    Memorie  geologiche  sulla  Campania ;  by  id.    4to,  Napoli, 

1849.    By  tiie  same,  Memoria  suUa  Inoendio  VeBaviano,  1855.    Napoli,  1865.    Polisim* 

metria  dei  GristallL    4to,  1864. 
Schrauf.  Atlas  Eryat.    Atlas  der  Krystall-Formen  des  Mineralreichs ;  by  Dr.  A.  Schrauf.    4  to, 

1  Lief.,  Wien,  1865. 
Schumacher,  Verz.    Versuch  eincs  Yerzeidmisses  der  in  den  D&nisch-Nordischen  Staaten 

sich  findendeu  einfachen  Mineralien.    4 to,  Copenhagen,  1801. 
Schutz,  Nordamer.  Foss.    Beschreibung  einiger  Nordamerikanischen  Fossllien ;    by  A.   G. 

Schiitz,  of  Froyberg.     16mo,  Liepzig,  1791.    Contains  the  first  notice  of  celealine^  a  mine^ 

ral  named  by  Werner  from  Schiitz's  American  specimens. 
Sella,  Biliii.  Sarda.    Studii  snlla  Mineralogia  Sarua;  by  Quintmo  Sella.    4to,  Turin,  1856. 
Shep.,  Min.,  1832-1836,  1844,  1862,  1867.    Treatise  on  Mineralogy;  by  C.  U.  Shepard. 

lEt  part,  1  YoL,  12mo,  New  Haven,  I8S2 ;  2d  part,  2  vols..  New  Hayen,  1835.    Also,  2d 

ed-  (with  only  the  Ist  part  revised),  New  Haven,  1844.    Also,  3d  ed.,  8vo,  New  Haven, 

No.  1,  1852;  No.  2, '57. 
Shep.,  Blin.  Oonn.    Report  on  the  Geological  Sarvey  of  Connecticut ;  by  id.    8vo,  N.  Haveu, 

1837. 
Steffens,  Handb.    Handb.  d.  Oryktognosie ;  by  H.  Stefifens.    3  vols.,  18mo^  Halle ;  voL  1,  181 1 ; 

2, '15;  3,  '19. 
Strohsyeb,  Unt.    IJntersuchungen  iiber  die  Mischung  der  Mineralkorper,  etc.;  by  Fr.  Stro- 

mej^er.    8vo,  Gottingen,  1821. 
Theophr.    Theophrastus  llcpi  \iduv  (on  Stones);  written  about  315  b.0.    Only  a  portion  of  the 

whole  work  is  extant,  but  sufficient  to  show  that  the  author  was  precise  in  his  knowledge 

of  minerals  and  careful  in  the  utatement  of  facts.     T.  bom  about  371  BC,  and  d.  286 

B.C. 

Thomson,  Min.,  1802,  1836.  Outlines  of  Mineralogy,  Geology,  and  Mineral  Analysis ;  by  T. 
Thomson.  2  vols.,  8vo,  London,  1836.  A  treatise  on  Mineralogy  published  also  with  pre- 
ceding editions  of  his  Chemistry,  the  earUest  in  1802. 

UUmann,  Syit.-tab.  Ueb.    Systematisch-tabellarische  Ueborsicht  der  min.-einfachen  Fodsilien 
by  J.  C.  Ullmann.    Small  4to,  Cassel  and  Marburg,  1814. 

Volger,  Studien,  etc.    Studien  zur  Entwicklungsgesc^icble  der  Mineralien ;  by  G.  H.  0.  Vol< 
ger.    8vo,  Zurich,  1S54.    Other  works  :  Entwickl.  der  Min.  d.  Talk-Glimmer  Familie,  1865  ; 
Arragonit  und  Kalcit,  1855;  Monographie  des  Borazites,  Hannover,  1855;  Epidot  und 
Granat,  Beobachtungen  iiber  das  gegenseitige  Verhaltniss  dieser  KrystaUe,  Zilrich,  1855 
Krystallographie,  Stuttgart,  1854. 

tTogl's  Joaoh.  Gangvcrhaltnisse  und  Mineralreichthum  Joachimsthals ;  by  J.  FL  Vogl  8vo^ 
TepUtz,  1857. 

WalL,  or  WalL,  Min.  Mineralogia,  ellor  Mineralriket;  by  J.  G.  Walleriua.  12mo,  Stockholm 
1747. 

WalL,  Fr.  TrL  French  edition  of  Wallerius's  Min.  of  1747.  2  vols.,  8vo,  Paris,  1753.  Pub- 
lished anonymously. 

WalL,  Min.,  1772,  '75.    Systema  Mineralogicum.    8vo,  Hohni;e,  vol  1,  1772 ;  2,  *75. 

WalL, Min.,  1778.    Syst  Min.    2  vols,  8vo,  Vienna,  1778. 

Waltersh.,  vnlk.  Oeit.  Ueber  die  vulkanischen  Gesteine  in  SicQien  und  Island  (Iceland),  und 
ihre  submarine  Umbildung ;  by  W.  Sartorius  v.  Waltershausen.     8vo,  (^ttingen,  1858. 

Watts  Diet.  Oh«  Dictionary  of  Chemistry;  by  H.  WaUs.  4  vols.,  186S,  '64,  '65,  '66;  a  fifth 
yet  to  be  issued. 

Wem.,  AuBs.  Kennz.  Foss.  Yon  d.  ausserlichen  Kennzeichen  d.  Fossilien ;  by  A.  G.  Werner. 
8vo,  Leipzig,  1774. 

Wem.,  Ueb.  Oronst.  Kronstedt's  Versuch  einer  Mm.  iibersetzt  und  vermehrt  von  A-  G.  "Wer 
ner.     Vol  1,  part  1.    Leipzig,  1780. 

Wem.,  Min.-Kab.  Pabst.  Verzeichnlss  des  Mineralien  Kabinets  des  Herm  K.  K  Pabst  von 
Ohain;  by  A.  G.  "Werner.    2  vols.,  Freiberg,  1791,  '93. 
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Wenk,  Letat.  Min.  Syst.    Letztes  Mineral-System.  8to,  Freibei^  k  Wien,  1817.  A  Catalogiie 

with  notes.    Werner  or  his  scholars  issued,  from  time  to  time,  a  tabular  synopsis  of  his 

Mineral  system  revised  to  the  time  of  publication,  on  folio  sheets,  or  published  them  iu 

other  works.    The  earliest  after  that  of  Werner's  Cronatodt  was  issued  by  Hofiiann  in 

Bergm.  J.,  1789,  toL  1,  p.  369.    Emmerllng's  Min.,  I  1799,  contains  the  synopsis  of  1798, 

and  Ludwig's  Min.  contains  that  of  1800  and  1803.    Leonhard's  Tasch.,  iii.  261,  that  of 

1809. 
Westnmxb,  Kl.  Physw-Oh.  Abh.  Eleine  physikalisch-chemische  Abhandlungen ;  by  J.  F.  West> 

mmb.  BYQy  Leipzig,  vol.  1,  1785;   2,  '87;  8,  '88;  4,  '89;   Hannover,  5,  6,  '03;  7,  '95; 

8, '97. 
Withflzing,  TrL  Bergm.  Soiagr.    Outlines  of  Mineralogy,  trL  from  the  original  of  Bergmann ; 

by  Wm.  Withering.     8vo,  1783  (Beprinted  in  voL  2  of  Mem.  and  Tracts  of  the  late  Dr. 

Withering^  London,  1822)^ 
Whitney,  Ziake  Sop.    Report  on  the  Oeology  of  the  Lake  Superior  Land  District;  by  J.  W. 

Foster  and  J.  D.  Whitney.     8vo,  Part  1,  1850 ;  2,  '51. 
Whitney,  Met.  Wealth.    The  Metallic  Wealth  of  the  United  States,  described  and  compared 

with  that  of  other  countries ;  by  J.  D.  Whitney.    Syo,  Philadelphia,  1854. 
Whitney,  Miss.  Lead  Region.    Beport  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Region ;  by  id.   (Made  by  authority  of  the  State  of  Wisconsm.)    8yo,  1862. 
Whitney,  Rep.  Q.  OaL    See  Rep.  Q.  Cal. 
Whitney,  Berz.  Blowpipe.    Berzelius  on  the  Blowpipe ;  translated  by  J.  D«  Whitney.    870, 

Boston,  1845. 
WooDWABD,  F06&    Fossils  of  all  kinds  digested  into  a  Method  suitable  to  their  mutual  Relation 

and  Affinity.    8vo,  London,  1728. 
Zepharovlch,  Min.  I«ez.  Mineralogisches  Lexicon  fur  das  Kaiserthum  Oesterreich ;  by  Y.  R.  v. 

Zepharovich.     8ro,  Wien,  1859. 

The  works  in  the  above  catalogue  which  are  most  important  for  the  stady  of  the 
histoiy  of  mineral  species  are  the  following,  the  order  cited  bein^  that  of  time : 

Theophrastus ;  Dioscorides ;  Pliny's  Natural  History ;  AgricoWs  works ;  Linna)as's 
Systema  Naturae,  Ist  ed.,  1735;  Wallerius's  Mineralogy  in  the  original  Swedish, 
1747  (the  first  systematic,  descriptive  work,  following  in  its  system  of  classification 
mainly  the  Ist  edition  of  Linnseus,  which  the  author  alludes  to  in  his  preface, 
among  other  Swedish  works  by  Forsius,  Hiffime,  Bromell,  and  Swedenborg); 
Cronstedt's  Mineralogy,  1757  (a  new  chemical  system) ;  Linnseus's  Systcma  Natunc, 
10th  ed.,  1768;  BomS  de  Lisle's  Crystallographie,  1772,  1783  (the  first  systematic 
elFort  to  apply  the  principles  of  crystallography  to  the  science) ;  Wallerius's  Min.  of 
1773,  1778  (the  system  and  facts  are  little  changed  firom  the  earlier  edition) ;  Wer- 
ner on  the  External  Characters  of  Minerals,  1774,  and  his  Cronstedt,  1780;  Berg- 
mann*s  Opuscula,  1780,  and  Sciagraphia,  1782;  Hoftnann's  exposition  of  Werner's 
system  in  the  Bergm.  J.,  1789 ;  Emmerllng's  Mineralogy,  1793-97,  and  1799-1802 ; 
Lena's  Mineralogv,  1794;  Klaproth's  Beitnlge,  1795-1810;  Karsten's  Tabellen, 
1800;  Haily's  Treatise  on  Mineralogy,  1801;  Reuss's  Mineralogy,  1801-1806; 
Ludwig-'s  Werner,  1803,  1804;  Mohs's  Null  Kab.,  1804;  Karsten's  Tabellen,  1808; 
Lucas's  Tableau,  part  1,  1806  (giving  views  of  Hauy  of  1801  and  1801  to  1806)  ; 
Brongniart's  Mineralogy,  1807;  Haay's  Tableau  comparati^  1809;  Hausmann's 
Handbuch,  1813 ;  Hoffmann's  Mineralogie,  1811-1817  ;  TJllmann's  Uebersicht,  1814 ; 
Jameson's  Mineralogy,  1816,  1820;  Werner's  Last  Mineral  System  (Letztes,  etc.), 
1817;  Cleaveland's  Itfineralogy,  1816,  1822;  Berzelius's  Nouv.  Systeme,  1819; 
Leonhard's  Handbuch,  1821,  1826;  Mohs's  Mineralogy,  1822;  Haidinger's  transla- 
tion of  Mohs,  1824 ;  Breithaupt's  Charakteristik,  1820, 1823, 1832 ;  Beudant's  Trea- 
tise, 1824,  1832 ;  Phillips's  Min.,  1823, 1837 ;  Glocker's  Min.,  1831, 1839 ;  Shepard's 
Min.,  1832-36,  and  later  editions;  von  Kobell's  Grundztige,  1838;  Mohs's  Min., 
1839;  Breithaupt's  Min.,  1836-1847;  Haidinger's  Handbuch,  1845;  Hausmann's 
Handbuch,  1847  ;  Dufir^nov's  Min.,  1844-1847  (also  1866-1869) ;  Glocker's  Synop. 
sis,  1847;  Brooke  A  Miller,  1862;  von  Kobell's  Tafeln,  1853;  Rammelsbei^i 
Handworterbuch  and  Supplements,  1841-1853;  Kenngott's  Uebersicht,  1844-1865 
DesCloizeaux's  Mineralogy,  1862;  von  Kobell's  Gcschiclite,  1864. 
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7.  Annotated  Index  to  the  XJsEFtTL  Metals  and  Metallic  Obes. 

GOLD. — Native  Gold  (1).*  Distingaished  from  all  minerals  it  resembles  by  its  flattening  ludei 
a  liammer;  its  cutting  like  lead,  although  considerably  harder;  its  resisting  the  action  of  nitric 
add,  hot  or  cold ;  itB  high  specific  gravity. 

Gold  also  occurs  in  Gold  Amalgam  (11),  SylvaniU  (98),  NagyagUe  (99),  Petziu  (58AX  and  Caia- 
verite  (Supplement),    Also  sometimes  in  traces  in  Pyrite,  Qalenite,  Chalcopyrite,  Native  Tellurium- 

PLATIKrUM.--IBID!lUM.— PALLADIUM.— Mift'w  PlaUnum  (3),  the  source  of  the  platinum 
of  commerce,  is  distingxushed  by  the  same  tests  as  gold ;  and  it  is  mainly  on  account  of  its  mal- 
leability that  it  occurs  in  flattened  grains  or  scales.  Plaiinvridium  (4)  is  another  ore  somewhat 
harder.  Iridosmine  (7)  resembles  platinum ;  but  it  scratches  glass,  and  gives  the  reaction  of 
osmium,  besides  being  rather  brittle.    Native  Palladitan  (5). 

SILVER — ^The  important  Silver  minerals  are :  Native  Stiver  (2),  sectile  and  malleable  like  gold, 
the  only  one  that  has  a  white  color;  Argeniite  or  Sulphuret  of  Silver  (40),  blackish  lead-gray, 
cutting  (unlike  the  following)  nearly  like  pure  lead,  cubic  in  crystallization;  Pyrargyrite  and 
Proustite  or  Ruby  Silver  ore  (117,  118),  ruby  rod  to  black,  always  giving  a  bright  red  powder; 
Freiedebenite  or  Gray  Silver  ore  (114),  steel-gray,  rather  brittle,  and  powder  steel-gray;  SiephanitA 
or  Brittle  or  Black  Silver  ore  (ISO),  iron-black,  and  giving  an  iron-black  powder ;  Cerargyriie  or 
Bom  Silver  (140),  resembling  a  dark-colored  gray  or  greenish  wax,  and  cutting  like  wax;  EmbO" 
lite  or  Ghloro-bromid  of  Silver  (141),  like  the  last,  but  more  greenish.  These  ores  yield  silver 
easily,  when  heated  ou  charcoal.  Besides  these,  Tetrahedriie  or  Gray  Copper  (125)  is  often  a 
valuable  silver  ore ;  Galenite  (44),  which,  although  seldom  yielding  over  seventy-five  ounces  to 
the  ton.  afibrds  a  considerable  part  of  the  silver  of  commerce.  For  other  rarer  silver  minerals, 
see  35,  36,  41,  42,  58-60,  62,  68,  98,  99,  108,  111,  115,  116,  120,  131,  133,  142,  148. 

COPPER. — ^The  more  valuable  species  are:  Native  Copper  (12) ;  dialcopyrite  or  Copper  pyrites 
(78),  of  a  brass-yellow  color,  scratched  easily  with  the  point  of  a  knife-blade,  and  giving  a  greenish* 
black  powder;  Bamhardtite  (79)  and  Cuhanite  (77),  which  are  similar  to  the  last,  but  paler; 
Bomite  or  Pwple  Copper  (49^  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  exter- 
nally to  purple,  blue,  and  reddish  tints,  easily  scratched  with  a  knife-blade,  and  powder  gjayish  ; 
Chakocite  or  Vilreous  Copper  (61),  of  a  dark  lead-gruy  color,  and  powder  similar,  resembling  some 
silver  ores,  but  yielding  copper  and  not  silver  when  heated  on  charcoal ;  Teirahedaiie  or  'Gray 
Copper  (125),  of  a  somewhat  paler  steel-gray  color  and  powder;  Red  Capper  (172);  Blade  Copper 
(178) ;  McUachile  or  Green  Carbonate  of  Copper  (761),  of  a  bright  green  color,  sometimes  earthy  in 
the  fracture  and  sometimes  silky;  Azurite  or  Biue  Malachite  (752),  of  a  rich  deep  blue  color,  either 
earthy  or  vitreous  in  lustre.  All  the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits 
a  red  coating  of  copper  on  a  strip  of  polished  iron ;  Chrysocolla  (346),  a  silicate  of  copper,  resem- 
bling the  Green  Carbonate,  but  paler  green,  and  usually  having  a  close  texture  (never  fibrous),  a 
smoother  surface  and  somewhat  waxy  lustre,  although  occurring  usually  as  an  incrustation- 
Atacamite  or  Chlorid  of  Copper  (153),  of  deeper  green  than  Malachite;  Sulphate  of  Copper  (G69), 
For  rarer  minerals  containing  copper,  see  37,  38,  39,  42,  43,  46,  50,  51,  62,  80,  82,  100-108,  110, 
119,  121,  124^  126,  154  (sulphids,  arsenids,  etc);  218,  345  (silicates);  533-536,  588-548,  567, 
583,  615,  622,  623,  636,  639,  644,  66.5,  670,  700,  705,  706,  708  (phosphates,  arsenates,  sulphates)  ; 
750,  756  (carbonates). 

QUICKSILVER.--Tho  only  valuable  ore  is  Cinnabar  (64)  of  a  bright  red  to  brownish-black 
color,  with  a  red  powder,  and  affording  quicksilver  when  heated  in  an  open  tube.  There  are  also 
Native  QuicksUver  (8) ;  Amalgam  (9);  Selenid(65);  Chlorid  and  lodid  (186,  144).  Tetrahedrito 
(125)  sometimes  contains  this  metal 

LEAD.— Galenite  (44)  is  the  only  abundant  lead  ore ;  it  is  a  lead-gray,  brittle  ore,  yielding  lead 
when  heated  with  charcoal  The  carbonate  (oerussite,  729),  phosphate  (pyromorphite,  498),  arse- 
nate (mimetite,  494),  and  sulphate  (anglesite,  633),  are  rarely  worked  as  ores.  For  other  lead 
minerals,  see  41,  45,  46,  47,  99,  105-107,  111-114,  119,  122-124,  126,  128,  129  (sulphids,  antimo 
nids,  etc.);  145,  150-152  (ohlorids);  177,  197  (oxyds);  502,  539  (arsenates);  605  (antimonate)  ; 
556  (phosphate);  616  (tungstate);  617  (molybdate);  619-621,  623  (vanadates);  635,  636^  63^ 
611,  700  (sulphates);  642-645  (chromates);  712  (selenate);  715,  733  (carbonates). 

*  The  nunbers  refer  to  the  number  of  the  epecieg. 
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ZIHd-^The  most  important  ores  are:  1,  Smi(haonite  or  Oarhonaie  of  Zinc  (123),  and  2,  Cola 
nine  or  SiUcaie  of  Zinc  (361) ;  they  are  alike  in  a  white,  grayish-white,  or  greenish-white  color, 
roDimoDlj  a  slight  'vraxy  lustre  and  smooth  look  (often  stakctitic  or  mammiUaiy),  yet  sometimee 
earthy;  and  a  bardness  snch  that  the  surface  is  scratched  with  a  knife-hlade  with  some  little 
d!£culty.  They  differ  in  their  action  with  muriatic  acid;  when  the  surface  is  dnisy,  the  silica  to 
Bbows  projectiona  of  minute  rectangular  prisms.  ZinciU  or  Red  Zinc  Ore  (176)  is  also  important ; 
it  is  bright  red  and  very  distinctly  foliated.  Blende  or  Sulphid  of  Zinc  (56)  is  a  common  ore,  hav* 
iL?  a  yellow  to  black  color  and  resinous  lustre,  and  distinctly  dcavable ;  the  black  varieties  are 
EooaetimM  a  little  metallic  in  lustre,  but  the  powder  is  nearly  or  quite  white.  For  other  Zinc 
Bunerals,  see  185,  188  (ozyds);  70  (sulphid);  57  (ozysulphid) ;  238,  241,  266,  270  (sUicate);  634, 
G66  (sn^hate) ;  500  (phosphate) ;  530,  537  (arsenate) ;  749,  750  (carbonate). 

COBALT,  KIGS:£L.~The  ores  of  cobalt :  SmaUite  (83)  and  Cdbaltite  (85),  both  of  nearly  a  tin- 
white  color,  with  the  powder  myish-black,  color  sometimes  verging  slightly  to  gray.  The  Black 
ffiyd  of  Coinlt  (213),  a  kind  of  bog  ore  and  very  impure,  is  sometimes  sufficiently  abundant  to  be 
Tahiable.  The  useful  ores  of  nickel  are  Chloanihite  or  the  niccoliferous  smaltite'  (83),  GersdorjSite 
or  yiciad  Glance  (86),  NiccoUie  or  Copper  Nickel  (71),  distinguished  by  a  pale  copper-red  color,  and 
Xtccol^jerota  PyrrJwtite  (68),  from  which  the  larger  portion  of  the  nickel  of  oommeroe  is  extracted. 
For  ocher  ores  of  CobaU^  see  53,  81,  82,  84,  95,  97  (sulphids  and  arsenids) ;  618  (molybdate);  667 
< sulphate);  526,  529,  530  (arsenate);  748  (carbonate);  of  Nickel^  54,  66  (sulphid);  74,  87,  88 
(arsenical  or  antimonial);  416  (silicate);  668  (sulphate);  527,  529,  580  (arsenate) ;  747  (carbo- 
ute)L 

llAXOANKSE.— Common,  as  Pyrolusiie  (199)  and  Peilomelane  (217),  both  black  or  grayish- 
black  ores,  and  having  little  lustre,  and  a  blackish  streak  or  powder,  in  which  last  particular  they 
are  distinct  from  the  iron  ore  called  Limonite,  with  which  they  are  often  associated,  and  also  from 
Hematite  or  Specular  Iron.  Wad  (218)  is  an  earthy  bog  manganese,  sometimes  abundant  and 
ninable.  Jfangajute  (205)  is  abundant  in  certain  mines,  but  Is  of  little  value  in  the  arts,  because 
cf  its  containing  so  little  oxygen  (one-third  less  than  Pyrolusite),  to  which  fact  Beudant  aJludes 
in  ha  name  for  the  species,  Acerdese;  it  differs  from  pyrclusite  in  its  reddish-brown  powder. 
For  other  manganese  ores,  see  52,  76  (sulphid);  73  (arsenid);  195,  196  (oxyds);  241,  262,  263 
r€^,  491  (sflicates);  498,  499,  531  (phosphates);  532  (arsenate);  663,  679,  680  (sulphates);  717, 
7^1,  722, 725  (carbonates). 

CHBOSCIUlf.— CAfwntc  Iron  (189),  a  grayish-black,  little  lustrous  ore,  occurring  mostly  in  Ser- 
peiit3o<\  IB  the  souroe  of  chrome  in  the  arts.    For  different  chromates,  see  p.  614. 

IRON. — ^The  important  iron  ores  are :  Hematite  or  Specular  Iran  (the  atftartrris  or  bloodstone  of 
Theophrastas)  (180),  characterized  by  its  blood-red  powdor,  and  occurring  either  earthy  and  red, 
-yt  metallic  and  dark  steel-gray ;  in  the  latter  condition  very  hard,  a  knife-point  making  no  impres- 
%ic3 ;  Magjkeiiie  or  maqnetic  iron  ore  (186),  as  hard  as  tlie  preceding,  but  having  a  black  powder, 
&:ii  bt^ng  attractable  by  a  magnet;  Franklinit^  an  allied  species,  containing  zinc  and  manganese 
.c5;;  lAmanilef  called  also  brown  hematito  (206),  a  softer  hydrous  ore,  affording  a  brownish- 
j'/low  powder,  earthy  or  eemi-metallic  in  appearance,  and  often  in  mammillary  or  stahctiiic 
i  mis;  nearly  related  to  limonite  are  gothite  (204),  turgite  (202),  and  limnite  (218) ;  Siderite  or 
> 'If hie  Iron  (721),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  distinctly  clea- 
Titie,  taming  brown  to  black  on  exposure.  The  common  clayey  irou  ores  are  impure  ores,  either 
:f  ::pathic  Iron,  Limonite,  or  Hematito ;  when  the  last  they  are  red ;  when  brown,  reddish-brown, 
'jf  jeOowiah-brown  to  black,  they  may  be  cither  of  the  two  former.  One  of  the  most  common 
^a  mineralfl  is  Pyrite  or  sulphid  of  iron  (75),  a  pale  yellow,  brass-like  ore,  hard  enough  to  strike 
rjTs  with  steel,  and  thus*  unlike  any  copper  ore,  and  all  similar  ores  of  other  meti^.  It  is  fre- 
^sendy  mined  and  utilized  for  the  sulphur  it  contains  Marcasite  (90)  is  similar,  but  is  prismatic 
ai  often  crested  in  its  forms.  PyrrhotUe  or  Magnetic  Pyrites  (68)  is  less  hard  and  paler,  or  more 
payiab  in  coUnr.  Leucofyriie  and  Miapickel  (91,  93,  94)  are  white,  metallic,  arsenical  ores,  some* 
▼::at  resembCng  ores  of  cobalt  Msnaccanite  or  TUanic  Ifvn  (181)  resembles  specular  iron  closely, 
b-^  has  not  a  red  powder ;  it  is  abundant  in  some  regions.  For  other  irou  minerals,  see  260, 
1^234,  a«9,  435,  486,  467,  469  (silicates);  473-475  (columbates,  tantalates);  498,  499,  62^  625, 
''0.557,  558,  560,  567-570,  576  (phosphates,  arsenates);  605  (borate);  610  (tungstate);  646, 
^L  664,  665,  672,  675,  682-^87,  692,  696  (sulphates);  717,719,  720  (carbonates);  758  (oxalate). 

TIK.— The  only  ralnable  ore  is  the  Oxyd  of  Tin  or  Cassiteriie  (192),  a  very  hard  and  l:eavy 
aaoal  of  a  dark  brown  to  black  color,  sometimes  gray  or  grayish-brown,  without  any  metallic 
^ipeaiance  ;  the  crystals  usually  have  a  very  brilliant  lustre.  Tin  also  occurs  ar  a  sulphid  (80). 
k4  is  sparhigly  Ibond  in  ores  of  tantalum  and  some  other  mmeral  species. 
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TITANITJM:.~The  only  oro  of  this  inetal  of  any  value  ia  Butile  (193). 

ARSENIC. — Kaiive  Arsenic  (17)  is  one  aouroe  of  arsenic,  but  it  is  too  rare  to  be  of  nradi  aridl 
also  OrpimerU  (27),  a  sulphur-yellow,  foliaceous,  and  somewhat  pearly  mineral,  and  Realgar  (26) 
bright  red  and  yitreous.    Arsenic  is  mostly  derived  for  the  arts  from  the  arsenical  ores  of  iron, 
cobalt,  and  nickel. 

ANTIMONY.— iKt*5»t^«  or  Cfray  Antimony  (29)  is  the  source  of  the  antimony  of  commerce.  li 
Is  a  lead-gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and  distinguished  from  a  similar  ore  of 
manganese  by  its  perfect  diagonal  cleavage  and  its  easy  Visibility.  Native  antimony  (18^  senar- 
roonlite  (220),  valentinite  (221),  are  sometimes  found  in  suflScient  abundance  to  be  mined.  Anti- 
mooy  occurs  also  in  numerous  ores  of  lead,  silver,  and  nickel ;  also  aB  oxysulphid  (226). 

BISMUTH.— ^o^ve  Bismuth  (20),  the  source  of  the  metal  in  the  arts,  is  whitish,  with  a  fiunt 
reddish  tinge,  has  a  perfect  deavage,  and  is  very  fbsible.  For  other  bismuth  ores,  see  80-33. 
36,  102,  103,  121,  123,  124  (sulphids,  tellurids);  222,  223  (ozyds);  386-388  (siUcates);  768  (car- 
bonate). 

8.  Abbreviations. 

For  explanations  of  the  abbreviations  V ar^  Oomp.,  Oba.,  Alt.,  Artif^  as  headings  of  sectiona 
In  the  descriptions  of  species,  see  p.  xi ;  of  chemical  symbols,  pp.  zl-xviii ;  of  H.,  G.,  B  J3^  O.F., 
R.F.,  p,  XX ;  of  other  abbreviations,  p.  xxxiv. 

The  fractional  expression  ^,  before  the  statement  of  an  analysis  signifies  a  mean  of  two  analy^ 
tss ;  $,  a  mean  of  three ;  and  so  on. 

Q  in  a  formula  after  the  new  system  stands  for  an  accessory  ingredient  in  the  compound,  and 
the  nature  of  this  ingredient  is  to  be  learned  from  the  formula  after  the  old  system  in  the  t 
line. 
In  the  statements  of  the  angles  of  crystals,  abbreviations  are  used  as  follows: 
pyr,^  angle  over  a  pyramidal  edge. 
has^  angle  over  a  basal  edge. 
mac.y  angle  over  a  macrodiagonal  edge. 
hrach,^  angle  over  a  brachydiagonal  edge. 
top^  angle  between  opposite  planes  over  the  summit 
ierm.^  angle  over  terminal  edge  in  a  rhombohedroa 
a4j.,  angle  between  adjacent  planes. 
Pv.,  over;  (roeftydL,  brachydiagonal;  mxkorod,^  macrodi^gcoat 
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The  Carbon-Silicon  Group  contains  Carbon  and  Silicon.  They  are  related  to  one  another 
in  the  atomic  ratio  of  their  prominent  acids  (SiO',  CO'),  but  they  are  very  widely  unlike  in  many 
respects,  and  very  strikingly  so  in  the  mineral  oompounds  of  the  two  acids.* 

Series  HI. — Besides  the  above  two  series  of  elements,  there  is  a  VUrd,  consisting  of  the  emt« 
nenily  negative  elements  (for  the  most  part  exclusively  negative).  The  three  groups  of  this 
Series  III.  are  : 

(1).  Chlorine,  Broicine,  Iodlnk. 

(2).  Fluorine, 

(3).    OXTGEN. 

The  flrst  of  these  groups  (like  the  same  in  Series  L  and  XL)  includes  elements  of  the  odd  dlvi 
sion ;  the  third  of  tl:^  even ;  while  fluorine  is  of  either. 

1.  OOLD.    Sol.  Akhtm.    Q«diegen  Gold  Germ,    Or  natif  Fr. 

Isometric.  Observed  planes  (?,  /,  1,  ^-2,  3-3,  4-2.  Fifics.  1  to  8,  15,  17, 
and  the  following :  the  octahedron  and  dodecahedron  (f.  2,  3),  most  com* 
inon.  Ciystals  sometimes  acicular  through  elongation  of  octahedral  or 
other  forms ;  also  passing  into  filiform,  reticulated,  and  arborescent  shapes ; 
and   occasionally  spongiform   from   an   aggregation  of  filaments ;   edges 

51  52  53 


of  crystals  often  salient  (f.  51).  Cleavage  none.  Twins  :  composition  face 
octahedral,  as  in  f.  50 ;  and  occurring  also  in  trapezohedral  and  other 
forms.  Also  massive  and  in  thin  laminse.  Often  in  flattened  grains  or 
scales,  and  rolled  masses  in  sand  or  gravel. 

H.=2'5— 3.  G.=15-6— 19-5 ;  19-30— 19*34,  when  quite  pure,  G.  Eose. 
Lustre  metallic.  Color  and  streak  various  shades  of  gold-yellow,  some- 
time inclining  to  silver-wliite.     Very  ductile  and  malleable. 

Composition,  Varieties. — Gold,  but  containing  silver  in  different  proportions,  and  sometimes 
also  traces  of  copper,  iron,  palladium,  rhodium. 

Var.  1.  Ordinary,  CJontaining  016  to  16  p.  c.  of  silver;  or,  the  atomic  ratio  of  gold  to  sil- 
ver varying  from  150 :  1  to  3:1.  Color  varying,  accordingly,  from  deep  gold-yellow  to  pale 
yellow,  G-.=19 — 15*5.  Ratio  for  the  gold  and  silver  of  3  :  1  corresponds  to  151  p.  a  of  silver; 
4 :  1,  12  p.  c. ;  6  : 1,  8  4  p.  c. ;  10:1,  6*3  p.  c.  (a)  In  distinct  crystals  or  groups  of  crystals ;  (&) 
arborescent  or  reticulated ;  (c)  filiform ;  {d)  spongy ;  (e)  in  laminse ;  (/)  rolled  masses ;  {g)  Hcalea 
or  grains. 

2.  Argentiferous;  Eledrum,  (Atwdj  yoti<r/Jf  ITsrod.;  'H\cKrpr,v  Horner^  Strabo;  Eleotmm  Plin, 
xxxiii.  23.)    Color  pale  yellow  to  yellowish-white ;  G.=  1 5'5— 1 2*5.    Ratio  for  the  gold  and  silver 

designated  respectively  (using  the  letters  of  the  Greek  alphabet)  the  alpha,  beta,  and  gamma  states. 
While  the  iron  or  Fe  in  FeO  is  closely  related  to  magnesium,  calcium,  etc.,  that  in  Fe'O'  is  as 
closely  related  to  aluminum ;  and  that  in  FeS^  or  Pb  in  PbO",  or  Mn  in  MnO',  as  closely  related 
to  tin  and  titanium,  whose  ordinary  oxyd  is  RO^  This  relation  is  apparent  in  the  crystallographlo 
and  chemical  characters  of  the  corresponding  oxyds.  See  further  on  this  subject  a  paper  by  the 
author  in  Am,  Jour,  Scu,  IT.  xliv.,  1867,  and  Introd.,  p.  xv. 

*  Jn  strict  system,  the  Silicates  should  come  in  clasfiification  next  before  the  Carbonates,  instead 
of  where  they  are  placed  in  this  work.  But  as  there  are  no  analogies  between  the  species  of  these 
two  groups,  the  separation  is  without  serious  objection. 
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of  1 :  1  corresponds  to  36  p.  c.  of  sflver  (anal  3,  4^  26, 2*1,  46) ;  IJ :  1,  to  26  p.  c.  (anal  16, 41-44) , 
2  :  1,  to  21  p.  a  (anal  54,  55) :  2^  :  1,  to  18  p.  a  (anal.  40).  Flinjsays  that  when  the  proportion  of 
silver  in  the  gold  is  one-fifth  (=20  p.  c.)  it  is  called  eledrum.  The  word  in  Greek  means  also  amber; 
and  its  use  for  this  alloy  probably  arose  fh>m  the  pale  yellow  color  it  has  as  compared  with  gold. 
An  argentiferous  gold  from  the  Ophir  Mine,  Nevada,  pale  yellowish  in  color,  gave  Breithaupt 
(B.  H.  Ztg.,  zzv.  169)  G.=13*26,  13-68.  He  observes  that  it  contains  more  silver  than  gold,  but 
gives  no  analysis. 

3.  Palladium' Goldj  Borpeziie  Frobel,  contains  nearly  10  p.  c  of  palladium,  besides  some  silver; 
color  pale.  From  Porpez  in  Brazil.  Another  variety  from  Zacotinga  and  Condonga  in  Brazil 
contains  5  to  6  p.  c.  of  palladium. 

4.  Hhodium-Gold.  Contains,  according  to  del  Rio  (AniL  Gh.  Phys.,  xziz.  137),  34-43  p.  c.  of 
rhodium;  G.=15*5 — 16*8;  brittle.    Bequires  reexamination. 

Analyses  by  Avdejef  (Fogg,  liiL  163);  Boussingault  (Ann.  Oh.  Phys.,  xxiv.  408);  Forbes  (Phil. 
Mag.,  rV.  xxix.  129,  and  xxx.  142);  T.  H.  Henry  (PhiL  Mag.,  III.  xxiiv.  205);  Hoftnann  (Ann. 
Oh.  Pharm.,  Ixx.  256) ;  T.  a  Hunt  (Rep.  G.  Oan ,  and  Am.  J.  Sci.,  IT.  xx.  448) ;  Kerl  (B.  H.  Ztg., 
1853,  No.  3);  Klaproth  (Beitr.,  iv.  1);  A.  Levol  (Ana.  Oh.  Phys.,  H.  xxvii.  310);  Mallet  (J.  G. 
Soc  Dublin,  iv.  271) ;  Marsh  (Anu  J.  Sd.,  H.  xxxiii.  190) ;  Northcoto  (PhU.  Mag.,  IV.  vi.  390);  Os- 
wald  (Pogg.,  Ixxvil  96) ;  Pietzsch  (Arch.  Pharm.,  II.  icviii.  142) ;  lUvot  (Ann.  d.  M.,  IV.  xiv.  67) ; 
G.  Rose  (Pogg.,  xxiii.  161);  TorreU  (0.  R.,  lix.  1047);  Teschemacher  (Q.  J.  Oh.  Soa,  iL  19.3); 
Thomas  (Phil.  Mag.,  IV.  i  261);  K  W.  Ward,  at  Mint  of  Sydney,  N.  S.  W.  (W.  B.  Clarke's  Ilo- 
searches  in  Southern  Gold  fields,  Sydney,  1860,  p.  276) : 


Sp.gr. 

Au 

Ag 

Fe 

Cu 

1  Widdow  Co.,  Ireland 

16-324 

92.32 

6-17 

0-78 

=  99.27  Mallet 

2.  Transylvania,  Barbara 

84-80 

14-68 

013 

004=  99-65  Rose. 

3.            « 

[64-62] 

36-48 

=  100  Bouss. 

4.           "    VorOspatak 

« 

60-49 

38*74 

=  99.32  Rose 

6.  Schabrovski  (Kath.) 

19099 

98-96 

0-16 

=99.12  Rose. 

6.  Katharinenburg 

18-79 

95-81 

3-58 

0.61" 

=  100  Avd. 

7.           "                    18-77- 

-18-89 

95-50 

4-00 

0-50' 

=  100  Avd. 

8. 

94-09 

5-66 

0-36 

=  100  Avd. 

9.            " 

93-75 

6-01 

0-24' 

=  100  Avd. 

10.            " 

93-34 

6-28 

0-32      ' 

0-06=  99-94  Rose. 

11.           " 

92-80 

702 

008 

=  99-90  Rose. 

12.            "                     18-11- 

-18-40 

92-23 

6-17 

1-60 

=  100  Avd. 

13.            "                      17-74— 18-35 

91-21 

8-03 

0-76' 

=  100  Avd. 

14.            " 

16-03 

79-69 

19-47 

0-84 

=  100  Avd. 

16.            " 

16-627 

70-86 

28-30 

0-84* 

=  100  Avd. 

16.  Czar.  Nikolajevak  (Miask) 

92-47 

7-27 

=99-74  Rose. 

17.            "           "           " 

17-72 

89-35 

10-65 

=  100  Rose, 

18.*  Perrov-Pavlov8kl(Kath.) 

92-60 

7-08 

0-06 

0-02=  99-76  Rose. 

19.  Boruschka  (N.  Tagilsk) 

18-66 

94-41 

6-23 

0-04 

0-39=  100  Rose. 

20.           «»           " 

17-74 

90-76 

9-02 

=  99-78  Rose. 

21.            "           " 

87-31 

12-12 

0-08=  99-51  Rose. 

22.            "           « 

17-06 

83-85 

16-15 

— ^ 

=  100  Rose. 

23.  Berosof 

91-88 

8-03 

0-09=  100  Rose. 

24.  Alex.  Andrejevsk  (Miask) 

17-64 

87-40 

1207 

009=  99-56  Rose. 

26.'Petropavlovskl 

17-11 

86-81 

13-19 

[0-30] 

=  100  Rose. 

26.  Siranovski,  Altai 

14-56 

60-98 

38-38 

0-33=  99-69  Rose. 

27.  Schlangenberg,  Altai 

64 

36 

=  100  Klaproth. 

28.  Malacca 

90-89 

8-98 

tr. 

ir.  =  99.87  TerreU. 

29.  Siam,  Pachhn 

88-67 

6-45 

tr. 

1-42     Si  3-33=97-77  Terrell 

30.  Africa^  Senegal 

94-00 

6'85 

Pt  015=100  LevoL 

31.           " 

86-97 

10-63 

und. 

und.=  97-50  Darcet 

32.            " 

86-80 

11-80 

0-90=  99-50  LevoL 

33.            " 

84-50 

15-30 

0-20=  100  LevoL 

34.  BrazQ 

9400 

6-85 

=  99-85  Darcet. 

35.  Bolivia,  Anoota 

18-31 

94-73 

5-23 

0-04 

=  100  Forbes. 

36.        "      Romanplaya 

18-672 

94-19 

5-81 

=  100  Forbes. 

37.        "      Gritada 

17-906 

93-51 

6-49 

=  100  Forbes, 

38.        "      Tipuani 

16-07 

91-96 

7-47 

ir. 

—  gangue  0-67 = 1 00  Forbes. 

39.  N.  Grenada,  Bogota  . 

40.  "      Trinidad 

92-00 

8-00 

=  100  Bouss, 

82-40 

17-60 

=100  Bouss. 

41.        •*      Titiribl 

74-00 

2600 

=  100  Bouss. 
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42.  N.  Qrenada,  Titiribi 

43.  "        Giiamo 
44  "        Marmato 

45.  "       Santa  Roea 

46.  "        £1  llano 

47.  "       Malpaao 

48.  '*        BaU 

49.  *'        Rio  Lado 

50.  "        OjaB  Anchaa 

51.  "        £1  Llano 

62.  Peru,  Oarabaya  18-43 

53.  '*  B.  Ghuquiagoillo        16*093 

64.  "        Yungas  16*63 

55.  "  **  16-54 


12*666 
14*15 

14-70 

14-69 


N.  Sco^  Tangier 

**        Lunenburg 
California 


56. 
57. 
58. 
59. 
60. 
CI. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 

70.  " 

71.  Aiiatralia 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 

82.  Tasmania,  Giandara 

83.  "  " 
84  "  ^ 
85.  "  " 
86. 
87. 
88. 


"  (17*48  flMcd) 

II 

«  16*63- 

(C 

Canada,  Chandidre 


Bathiirat 
Araluen 
Adelong 


18*95 
18*37 


16-33 

16-96 
14-60 
17*40 
■16-43 

16-67 
17-60 


Aralnen 
ti 

MitteMltta 
Omeo 


Bl'k  Boy  Flat 


90. 


Nook,  Fingal 
Fingal 


73*40 
73-68 
73*45 
64-93 
88-54 
88-24 
88-15 
87*94 
84*50 
82*10 
97*46 
90*86 
79*89 
78-69 
98-13 
92-04 
96-42 
93-53 
92*70 
92*00 
89*61 
90-01 
90*70 
90*96 
86*57 
75-86 
89-24 
87-77 
86*73 
99-28 
95-48 
95-68 
94*92 
94*64 
93-67 
93-17 
91-52 
89-59 
89*57 
85-23 
92-77 
92-58 
93*35 
92-47 
92*62 
94-76 
94-95 
92-55 
90  89 


Ag 

26-60 

26*32 

26-48 

85-07 

11-42 

11-76 

11-85 

12-06 

15-50 

17-90 

2-64 

9*14 

20-11 

21-31 

1-76 

7-76 

3-68 

6*47 

6-90 

7-00 

10-05 

9*01 

8*80 

904 

12-33 

20*67 

10-76 

12-23 

13*27 

044 

3*59 

3*92 

5-08 

5-31 

6-23 

6*56 

8-48 

10-51 

10-43 

14-77 

7-23 

7*34 

6-56 

7-3L 

7*27 

5-04 

4-66 

7-10 

8-02 


Ee 


Ca 


und, 


=  100  B0U88. 

=  100  B01188. 

=  99-93  Bonsa. 

=  100  B0U88. 

=  99-96  B0UB8. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Bouss. 

=  100  Forbes. 

=  100  Forbes. 

=  100  Forbea. 

=  100  Forbes. 

ir.  005=  99-94  MarsK 

<r.  0*11=99-91  Marsh. 

=  100  Thomas. 

=  100  Thomas. 

0-40=  100  LevoL 

=  99  Teachemactcr. 

und,  =r  99*66  Hofmann. 

0*86         =  99-88  Henry. 
0*38       =  99-88  Rivot. 

=  100  Oswald. 

0*54        0-29=  99-73  Henry. 

—  quartz  2-44=98-97  FietzscSk 

=  100  Hunt. 

=  too  Hunt. 

=  100  Hunt. 

0-20        007  Bi  001  =100  Northoote. 

—  quartz  0-10=99-17  KerL 

0*16       =  99-76  Henry. 

=  100  Ward 

0-05  =  100      " 

1-10         =  100      " 
0*27  =  100      " 

=100      " 

=  100      « 

100      '• 

=  100      " 

=  100      «« 

0*08  =  100  " 

0-09  =  100  " 

0*22  =  100  " 

0-11  =  100  " 

=99*80  " 

008  ir.  =  99-69  « 

0*17  ir,  =  99-82  " 

tr.  Sn,  Pb,  Co  1*0  Ward. 


The  average  proportion  of  gold  in  the  native  gold  of  California,  as  derived  from  assays  of  aertt- 
ral  hundred  millions  of  dollars  worth,  is  880  tiiousandths ;  while  the  range  is  mostly  between 
870  and  890  (ProC  J.  C.  Booth,  of  U.  S.  Mmt,  in  a  letter  to  the  author,  of  May,  1867).  The  rangs 
in  the  metal  of  Australia  is  mostly  between  900  and  960,  with  an  average  of  925. 

The  gold  of  the  Chaudi^re,  Canada,  contams  usually  10  to  15  p.  c.  of  silver ;  while  that  of  Nova 
Scotia  is  very  nearly  pure. 

The  Chilian  gold  afforded  Domeyko  84  to  96  per  cent,  of  gold  and  15  to  3  per  cent  of  silvei 
(Ann.  d.  Mines  lY.  vi). 

PorpezHe  afforded  Berzelius  (Jahrcsb.  1835)  Gold  8508,  palladium  9*86,  silver  4*17. 

A  mass  oteUctrum^  weighing  25  lbs.,  fVom  Ydrospatak,  consisting  of  large  crystals  (i-i  ul\  co&> 
►ained  25  p.  a  of  silver  (DingL  Polyt.  J.,  divL  396). 

Pyrognostic  and  other  Ohomical  Oharactera.  —  B.B.  fuses  easily.  Not  acted  on  bj 
(bizea     Insoluble  in  any  single  acid;  soluble  in  nitro-muriatic  acid  (aqua-regia). 
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6  VATIYB  ELEMENTS. 

Observations. — ^Native  gold  is  found,  when  in  sitUj  with  comparatiTelj  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metamorphic  rocks  thus  intersected  are  mostly  ehloritic,  talcose,  and  argillaceous 
schist  of  dull  green,  dark  gi'ay,  and  other  colors ;  also,  much  less  commonly,  mica  and  homblendic 
schist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granite.  A  laminated  quartzite,  called 
itacolumitc,  is  common  in  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and  some- 
times  specular  schists,  or  slaty  rocks  containing  much  foliated  specular  iron  (heniatite),  or  magno- 
tite  in  grains. 

The  gold  oocurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  are  sometimes  an 
agglomeration  of  crystals ;  and  the  scales  are  often  invisible  to  the  naked  eye,  massive  quartz 
that  apparently  contains  no  gold  frequently  yielding  a  considerable  percentage  to  the  assayer.  It 
is  always  very  irregularly  distributed,  and  never  in  continuous  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disseminated  through  the  mass  of  the  quartz,  and  in  its  cavities. 
The  larger  masses  and  the  finer  crystallizations  are  mainly  in  the  latter;  and  Prof.  Wurtz  has 
suggested  that  these  have  been  formed  by  a  slow  aggregation  and  crystallization  carried  on 
through  the  solvent  power,  as  regards  gold,  of  persulphate  of  iron— this  salt  of  iron  being  derived 
from  the  decomposition  of  the  pyrite  present  in  the  quartz  veins. 

The  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  generally 
auriferous;  next,  chalcopyrite,  galena,  blende,  mispickel,  each  frequently  auriferous ;  often  tetrady- 
mite  and  other  tellurium  ores,  native  bismuth,  stibnite,  magnetite,  hematite ;  sometimes  barytes, 
apatite,  fluor,  siderite,  chrysocoUa. 

The  quartz  at  the  surface,  or  in  the  upper  part  of  a  vein,  is  usually  cellular  and  rusted  fh>m  the 
more  or  less  complete  disappearance  of  the  pyrite  and  other  sulphids  by  decomposition ;  but 
below,  it  is  commonly  solid.  The  enclosing  schists  are  sometimea  soft  and  easily  removed  in 
mining.  In  other  cases,  they  are  excessively  tough,  and  the  quartz,  being  a  brittle  mineral,  yields 
the  most  easily  to  the  drilL 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins,  but  from: 
the  gravel  or  sands  of  rivers  or  valleys  in  auriferous  regions,  or  the  slopes  of  mountains  or  hills, 
whose  rocks  contain  in  some  part,  and  generally  not  far  distant,  auriferous  veins ;  and  such 
mines  are  often  called  alluvial  washings ;  m  California  placer-diggings.  Pliny  speaks  of  ^e  '*  bring- 
ing of  rivers  from  the  mountains,  in  many  instances  for  a  hundred  miles,  for  the  purpose  of 
washing  the  debris,"  and  this  method  of  hydraulic  mining  is  now  carried  on  in  California  on  n 
stupendous  scale,  (See  Sillunan,  in  Am.  J.  Sci.,  II.  xl.  10.)  The  auriferous  gravel  and  earth 
have  been  derived  from  the  disintegration  or  wearing  down  of  auriferous  rocks.  The  aurifer- 
ous gravel  beds  in  California  are  of  vast  extent;  those  of  the  Yuba,  an  affluent  of  Featlier 
Eiver,  varying  from  80  to  250  feet  in  depth,  and  averaging  probably  120  feet  Most  of  the  gold 
of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such  alluvial  washings. 

The  alluvial  gold  is  usually  in  flattened  scales  of  different  degrees  of  fineness,  the  size  depend- 
ing partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to  whicli  it 
has  been  transported.  Transportation  by  running  water  is  an  assorting  process;  the  coarser 
particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first,  and  tlio 
finer  being  carried  far  away— sometimes  scores  of  miles.  A  cavity  in  the  rocky  slopes  or  bot- 
tom of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally  proves  in  sudi  a  region 
to  be  a  pocket  full  of  gold. 

In  the  auriferous  sands,  crystals  of  zircon  are  very  common ;  also  garnet  and  kyanite  in  grains ; 
often  also  monazite,  diamonds,  topaz,  corundum,  iridosmine,  platinum.  The  ziroons  are  sometimes 
mistaken  for  diamonds. 

Gold  is  widely  distributed  over  the  globe,  and  oocurs  in  rocks  of  various  ages,  from  the  Azoic 
to  the  Cretaceous  or  Tertiary.  The  schists  that  contain  the  auriferous  veins  were  once  sediment- 
ary beds  of  day,  sand,  or  mud,  derived  from  the  wear  of  preexisting  rock».  Through  some  pro- 
cess, in  which  heat  was  concerned,  the  latter  were  metamorphosed  into  the  hard  cryslallino 
schists,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  layers :  and 
then,  all  the  fi.<>sure6  (cutting  across  the  layers)  and  the  openings  (made  between  the  layers,  and 
therefore  conforming  with  the  lamination)  became  filled  with  the  quartz  veins  containing  gold. 
The  quartz  was  brought  into  the  intersoetiug  fissures,  and  the  interlaminated  open  spaces,  ttom 
the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a  temper- 
ature much  above  that  of  boiling  water,  having  great  decomposing  and  solvent  power,  and  car- 
rying into  cavities  whatever  they  can  gather  up  from  the  rocks).  ThuSj  the  gold  of  the  veins  waa 
derived  from  the  rocks  adjoining  the  openings,  either  directly  adjoining,  or  above,  or  below  it ; 
and  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they  were  crystal- 
lized and  the  veins  were  made,  although  in  so  infinitesimal  a  quantity  in  a  cubic  foot,  that  tho 
beds,  without  the  metamorphism  and  the  vein-making,  would  have  been  worthless  mining 
ground. 

As  schists  with  auriferous  quartz  veins  were  made  in  Azoic  time,  so  were  they  also  in  Paleo- 
zoic, especially  at  the  great  mountain-making  epoch  which  dosed  the  Paleozoic  era;  also  late.,  \a 
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ihe  Jupaasic  period,  as  in  tlie  Sierra  Nevada ;  and  still  later  in  the  Cretacc  ^ua  and  Tertiary  peri 
i>k  as  in  the  Coast  Mountains  of  California.  But  whatever  the  age  of  the  schists  and  veins,  the 
ar.giaal  aoaroe  of  all  tbe  Paleozoic  and  later  gold  deposits  must  be  the  azoic  or  original  rocks  of 
i-  uHobe,  as  they  are  th.e  great  source  of  the  material  shales  and  sandstones  of  all  subsequent 
>'^5.  cxceplJDg  such,  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition. 
iciuroua  quartz  veins  aro  in  no  case  igneous  veins — that  is,  veins  filled  by  injection  of  melted 
L^U'^r  from  belo^v. 

b  V;(i  exists  niore  or  loss  abundantly  over  all  the  continents  in  most  of  the  regions  of  crystalline 
r<fi:\  especially  those  of  the  semi-crystalline  schists;  and  also  in  some  of  the  large  islands  of  the 
J  -i.i  wher^  such  rocks  exist.  In  Europe,  it  is  most  abundant  in  Hungary  at  Konigsberg, 
"^  -uinitz,  and  Felsobanya,  and  in  Transylvania  at  Kapoik,  Vorospatak,  and  Offeubanya;  it 
£>:•  urs  aUo  in  the  sands  of  the  Rliine,  the  Reuss,  the  Aar,  the  Rhone,  and  the  Danube;  on  the 
vxi:;K*m  slope  of  the  Pennine  Alps  from  the  Simplon  and  Monte  Rosa  to  the  valley  of  Aosta ;  in 
P-^i'iv^iit;  in  Spain,  formerly  worked  in  Asturias;  in  many  of  the  streams  of  Cornwall;  near 
L>  Vg^lly  and  other  parts  of  North  Wales ;  in  Scotland,  in  considerable  amount,  near  Leadhills,  and  in 
Gki  Co'.di  and  other  parts  of  Perthshire;  in  the  county  of  Wicklow,  Ireland;  in  Sweden,  ot 
Ele'ifors. 

At  the  Transylvania  mines  of  Vorospatak,  where  one  piece  of  22  ozs.  was  found,  the  gold  is 
(j^>tained  by  mining,  and  the  mines  have  been  worked  since  the  time  of  the  Romans.  The  Rhine 
L  L?  been  most  productive  between  Basle  and  Mauheim ;  the  sands,  where  richest,  contain  only 
sV>at  56  parts  of  gold  in  a  hundred  millions ;  yet  sands  containing  less  than  half  this  proportion 
Lre  worked.  The  whole  amount  of  gold  in  the  auriferous  sands  of  the  Rhine  has  been  estimated 
a:  S3O,0O0,000  ;  but  it  is  mostly  covered  by  soil  under  cultivation. 

In  Asia,  gold  occurs  along  the  eastern  flanks  of  the  Urals  for  600  miles,  and  is  especially  abun- 
'!  lat  at  the  Beresov  mines  near  Katharine nburg  (lat.  66^  40'  N.);  also  obtained  at  Petropavlov- 
-jtl  (60  N.);  Nischiie  Tagilsk  (59"  N.) ;  Miask,  near  Slatoust  and  Mt.  Ilmen  (55°  N.,  wliore  the 
Lr^rest  Kassian  nug^t  was  found),  etc.  Katharinenburg  is  the  capital  of  the  mining  district, 
r^e  Urals  were  within  the  territory  of  the  ancient  Scythians ;  and  the  vessels  of  gold  reputed, 
ac^x>rdiag  to  Herodotus,  to  have  fallen  from  the  skies,  were  probably  made  from  Uralian  nuggets. 
Biii  the  mines  were  not  opened  until  1819;  soon  ailer  this  they  became  the  most  productive  in 
T..^  world,  and  remained  so  until  the  discoveries  in  California.  They  are  principally  alluvial 
«-,i£  Lings,  and  these  washings  seldom  yield  less  than  65  grains  of  gold  for  4,000  lbs.  of  soil,  and 
rarely  more  than  1 20  grains.  At  Beresov,  there  are  workings  in  the  parent  rock.  Siberian 
r^ines  less  extensive  occur  m  the  lesser  Altai,  in  the  Kolyvan  mining  region  (about  1,500  miles 
c_L«c  of  Kaitharinenburg,  near  long.  100**  E.,  between  the  Obi  and  Irtisch,  and  1,500  miles  west  of 
t:.'^  other  great  Siberian  mining  region,  that  of  Nertscliinsk,  which  is  between  135**  and  140"  E., 
t^-St  of  L.  Baikal);  among  the  localities  are  Schlangenberg  and  Siriinovski,  noted  for  affording  the 
'--'.^rctrum  (anaL  26,  27).  Asiatic  mbes  occur  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Cey- 
lon, and  Maliicca,  China,  Corea,  Japan,  Formosa,  Sumatra,  Java,  Borneo,  the  Philippines,  and 
ciherr  Kast  India  Islands. 

In  Africa,  gold  occurs  at  Kordofan,  between  Darfour  and  Abyssinia ;  also,  south  of  the  Sahara 
In  Wostem  Africa,  from  the  Senegal  to  Cape  Palmas ;  in  the  interior,  on  the  Somat,  a  day's  jour- 
ney from  Cass;^n;  along  the  coast  opposite  Madagascar,  between  22**  and  35"*  S.,  supposed  by 
sc-rne  to  have  been  the  02)hir  of  the  time  of  Solomon. 

In  South  America,  gold  is  found  in  Brazil  (where  formerly  the  larger  part  of  the  annual  pro- 
d  j.oe  of  the  world  was  obtained)  along  the  chain  of  mountains  lying  nearly  parallel  with  the  coast, 
especially-  ne<ir  Villa  Rica,  and  in  the  province  of  Minas  Geraes;  in  New  Grenada,  at  Antioquia, 
C.Tcn,  and  Giron ;  Chili ;  in  Bolivia,  especially  in  the  valley  of  the  Rio  de  Tipuani,  cast  of 
SoT;ita :  sparingly  in  Pom.  Also  in  Central  America,  in  Honduras,  San  Salvador,  Guatemala, 
r^'i^td  Rica,  and  near  Panama ;  most  abundant  in  Honduras,  especially  along  the  rivers  Guyape 
aad  JaJac,  in  Olancho,  while  found  also  in  the  department  of  Tore,  and  in  Southern 
HiKidura& 

In  North  America,  there  are  numberless  mines  along  the  mountains  of  Western  America,  and 
others  along  the  eastern  range  of  the  Appalachians  from  Alabama  and  Georgia  to  Labrador,  Ix?- 
fi  '<^s  some  indications  of  gold  in  portions  of  the  intermediate  Azoic  region  about  Lake  Superior. 
TLtrr  occur  at  many  points  along  the  higher  regions  of  the  Rocky  Mountains,  in  Mexico,  in  New 
Me:i^jo,  near  Santa  F^  CeriUos,  Avo,  etc. ;  in  Arizona,  in  the  San  Francisco,  "Wauba,  Yuma,  anil 
:^*HT  ^stricis ;  in  Colorado,  abundant,  but  the  gold  largely  in  auriferous  pyrites ;  in  Utah  and 
Itiihos.  Also  along  ranges  between  the  summit  and  the  Sierra  Nevada,  in  the  Humboldt  region 
tad  daewhere.  Also  in  the  Sierra  Nevada,  mostly  on  its  western  slope  (the  mines  of  the  eastern 
Seag  principallj'  silver  mines).  The  auriferous  belt  may  be  said  to  begiu  in  the  Califoruian  pcnin- 
aaia.  Near  the  Tejon  pass  it  enters  Cahfomia,  and  beyond  for  180  miles  it  is  sparingly  aurifer- 
Ofts.  the  slate  rocks  being  of  small-  breadth ;  but  beyond  this,  northward,  the  slates  increase  in 
cneat,  and  the  niines  in  number  and  productiveness,  and  they  continue  thus  for  200  miles  oi 
Kit^,    Gold  occurs  alv)  in  the  Coast  ran;2res  in  many  localities,  but  mostly  in  too  small  quantitie* 
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8  DEflCRTPnVE  MINEBALOGY. 

to  be  profitably  worked.  The  regions  to  the  north  in  Oregon  and  Washington  Territory,  and  th« 
British  Possessions  fartiier  north,  are  at  many  points  auriforoaSi  and  prodactively  so,  though  to 
a  less  extent  than  Califomia. 

The  mines  of  California  were  first  made  known  in  1849.  They  were  for  some  years  solely 
alluvial  washings,  but  since  1852  quartz  mining  has  been  on  the  increase.  The  quartz  veins  are 
often  of  great  size.  Some  in  the  "  Mariposa  estate  "  average  12  feet,  and  in  places  expand  to  40 
feet  in  breadth.  North  of  Mariposa  county,  the  auriferous  gravel,  which  has  everywhere  been  a 
principal  source  of  the  gold  thus  far  obtained,  is  very  extensive.  The  thick  deposits,  often  semi- 
indurated,  are  now  washed  down  by  vast  streams  of  water  thrown  by  the  pressure  of  a  column 
of  water  of  150  feet,  that  do  the  work  of  running  off"  the  earth  and  gravel,  and  gathering  the  gold 
in  an  incredibly  short  time.  Much  of  the  auriferous  gravel  formation  is  under  a  covering  of  vol- 
canic rock,  either  tufa  or  lavas,  which  has  to  be  underworked,  in  one  way  or  another,  to  get  out 
tlie  gold,  making  what  is  called  idble-mouniam  mining;  the  flat  tops  of  hard  volcanic  material 
giving  a  table-like  look  to  the  heights.  (See  J.  1).  Whitney's  Geol  Califomia;  review  of  same  in 
Am.  J.  ScL,  IL  xli.  23],  351,  and  B.  Silliman,  lb.,  zl.  1.) 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the  Cali- 
fornia discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  the  States  of 
Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  from  the  Rappahannock  to  the 
Coosa  in  Alabama.  But  the  region  may  bo  said  to  extend  north  to  Canada ;  for  gold  has  been 
found  at  Albion  and  Madrid  in  Maine ;  Canaan  and  Lisbon,  N.  H. ;  Bridgewater,  Vermont ;  Ded- 
ham,  Mass.  Traces  oocur  also  in  Franconia  township,  Montgomery  Co.,  Pennsylvania.  In  Vir' 
ginia,  the  principal  deposits  are  in  Spotsylvania  county,  on  the  Rappahannodc,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest ;  in  Stafford  county,  at  the  Bappahannock 
gold  mines,  ten  miles  from  Falmouth,  in  the  Culpepper  county,  at  Culpepper  mines,  on  Rapidan 
river ;  in  Orange  county,  at  the  Orange  Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  in 
Goochland  county,  at  Moss  and  Busby's  mines ;  in  Louisa  county,  at  Walton's  gold  mine ;  in 
Buckingham  county,  at  Bldridge's  mine.  In  North  Carolina,  the  gold  region  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus,  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklenburg 
are  prindpally  vein  deposits ;  those  of  Burke,  Lincoln,  McDowell,  and  Rutherford,  are  mostly  in 
alluvial  soil;  the  Davidson  county  silver  mine  has  afforded  gold.  In  Georgia^  the  Shelton  gold 
mines  in  Habersham  county  have  long  been  famous ;  and  many  other  places  have  been  opened  in 
Rabun  and  Hall  counties,  Liunpkin  county,  at  Dahlonega,  eta ;  and  the  Cherokee  country.  In 
South  Carolina^  the  principal  gold  regions  are  the  Fairforest  in  Union  district,  and  the  Lynch'a 
creek  and  Catawba  regions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in  Pickens 
county,  adjoining  Georgia.    There  is  gold  also  in  eastern  Tennessee, 

In  Canada,  gold  occurs  to  the  south  of  the  St.  Lawrence,  in  the  soil  on  the  Chaudi^ro  (where 
first  found  in  1835),  and  over  a  considerable  region  beyond,  having  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  S.  Hunt),  which  is  properly  a  continuation  of 
the  mountains  of  New  England  and  the  Appalachians  to  the  southwest.  Jn  Nova  Scotia,  mines 
are  worked  near  Halifax  and  elsewhere. 

In  Australia^  which  is  fully  equal  to  Califomia  in  productiveness,  and  much  superior  in  tho 
purity  of  the  metal,  the  principal  gold  mines  occur  along  the  streams  in  the  mountains  of  N.  S. 
Wales  (S.  £.  Australia),  and  along  the  continuation  of  the  same  range  in  Victoria  (S.  Australia). 
It  was  discovered  in  N.  S.  Wales,  near  Bathurst,  in  the  spring  of  1851 ;  and  in  August  of  the 
same  year,  the  far  richer  deposits  of  Victoria  became  knovm.  Some  gold  has  also  been  obtuned 
in  Queensland,  N.  Australia^  in  the  vicinity  of  Moreton  bay.  Prof.  Booth  states  (in  a  letter  to 
the  author)  that  one  lot  of  Australian  gold  worth  about  $4,000,  submitted  to  him  in  1853,  consist- 
ed of  grains  from  the  size  of  a  yQTj  large  pea  to  small  sand,  aU  of  which  were  more  or  loss  per- 
fect dodecahedrons.  Gold  also  occurs  in  Tasmania  (Van  Diemen's  Land).  In  New  Zealand,  it 
has  been  found  at  Coromandel  harbor,  near  Auckland,  on  the  Northern  island,  and  on  tho  Middle 
island  near  Cook's  Straits.    Found  also  in  New  Caledonia. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.  The  largest  was  dis- 
covered in  Cabarrus  Co.;  it  weighed  twenty-eight  poxmds  avoirdupois  ("steel-yard  weight," 
equals  37  lbs.  troy},  and  was  8  or  9  inches  long  by  4  or  5  broad,  and  about  an  indi  thick.  The 
largest  mass  yet  reported  from  Califomia  weighed  20  pounds.  A  mass  consisting  of  a  congeries 
of  crystals,  and  weighing  201  ozs.  (value  $4,000)  was  found  in  1865,  in  California,  *l  miles  from 
Georgetown,  in  El  Dorado  county.  In  Paraguay,  pieces  from  1  to  50  pounds  weight  were  taken 
from  a  mass  of  rock  whicli  fell  from  one  of  the  highest  mountains.  Several  specimens  weighiuf]^ 
16  pounds  have  been  found  in  the  Ural,  and  one  of  27  pounds ;  and  near  Miask,  in  the  valley  of 
Taschku  Targanka^  in  1842,  a  mass  was  detached  weighing  96  pounds  troy.  This  mass  is  now 
in  the  Mu.(;eum  of  Mining  Engineers  at  St  Petersburg.  A  mass  found  recently  in  Australia, 
called  the  "  Blanch  Barkley  Nugget "  had  the  enormous  weight  of  146  lbs.,  and  only  6  ozs.  of  it 
were  gangue;  and  one  still  larger,  from  Ballarat^  weighed  184  lbs.  8  ozs.,  and  yielded  £8,376 
105.  6^.  sterling  of  gold. 

The  yield  of  gold  mines  has  very  much  increased  in  amount  since  the  discovery  of  tlie  minet 
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of  GBlSfornia.  The  mineB  of  South  America  and  Mexioo  were  estimated  by  Humboldt,  over  50 
years  since,  to  yield  annuaUy  $11,500,000,  which  much  ezceeda  the  present  prooeods.  Brazil  ]ias 
furnished  about  17,500  pounds  troy  per  year.  It  is  estimated  that,  between  1790  and  1830, 
Mexico  produced  $31,250,000  in  gold,  Chili  $13,450,000,  and  Buenos  Ayres  $19,500,000,  making 
an  average  annual  yield  of  $16,050,000.  The  Russian  mines  in  1 846  produced  about  $16,500,000 ; 
and  in  1851,  $15,000,000.  The  yield  of  California  in  1849,  the  flrst  year  after  the  dis- 
covery of  the  gold,  was  $5,000,000.  It  rapidly  increased  from  that  year  until  1853,  when  it 
was  nearly  $60,000,000.  Slnoe  then  it  has  diminished,  and  in  1866  the  amount  was  but 
$27,000,000.  Montana,  Colorado,  Idaho,  and  Nevada,  raise  the  total  from  the  United  States  for  the 
year  1866  to  $86,000,000,  with  $20,000,000  besides  of  silver.  Australia  produced  $60,000,000 
for  a  number  of  years ;  but  for  1863,  1864,  1865,  the  average  was  not  above  $30,000,000,  one- 
fourth  to  one-third  of  which  came  from  the  auriferous  quartz. 

The  gold  is  obtained  from  the  auriferous  quartz  by  pulverizing,  and  then  treating  tlio  finely- 
powdered  quartz  with  mercury,  a  method  weU  known  to  the  ancients.  This  metal  dissolves  out 
the  gold,  producing  an  amalgam  which,  by  straining  and  distillation,  yields  the  gold.  The  auri- 
ferous pyrite  is  first  powdered,  and  then  roasted  in  an  oven  of  peculiar  construction  until  the 
sulphur  is  driven  off!  The  residue,  according  to  one  process,  pronounced  the  best,  is  treated 
wi^  clilorine  gas,  and  the  metals  thus  converted  into  chlorids,  of  which  the  chlorid  of  gold  is 
soluble.  This  is  removed  and  then  treated  with  protosulphate  of  iron,  when  the  gold  is  deposited. 
According  to  another  process,  the  residue  is  fused  with  litharge,  and  the  gold  is  thus  combined 
with  lead,  and  afterward  obtained  from  the  lead  by  cupellation.  Bj  a  third  process,  the  aurifer- 
ous pyrite,  eapecially  when  cupriferous,  is  concentrated  into  a  copper  matt  by  partial  roasting  and 
'usion ;  the  matt  is  then  roasted,  and  the  oxyd  of  copper  taken  up  by  dilate  sulphuric  acid,  leav' 
ing  the  gold  and  silver  in  the  residue. 

fl.  8ILVXIR.    Luna  Aicmsm,    Grediegen  Silber  Gtrm,    Argent  nam  i^. 

Isometric.  Observed  planes  (?,  1,  /,  i-2,  i-4,  3-3.  Fiffs.  1,  2,  6,  7, 15,  17. 
Cleavage  none.  Twins :  composition  face  octahedral",  like  f.  50 ;  but  occur- 
ring also  in  the  trapezohedron  3-3,  and  other  forms.  Commonly  coarse  or 
fine  filiform,  reticulated,  arborescent ;  in  the  latter,  the  branches  pass  ofiT 
either  (1)  at  right  angles,  and  are  crystals  (usually  octahedrons)  elongated 
in  the  direction  of  a  cubic  axis,  or  else  a  succession  of  partly  overlapping 
crystals ;  or  (2)  at  angles  of  60°,  they  being  elongated  in  the  direction  of  a 
dodecahedral  axis.  Crystals  generally  obliquely  prolonged  or  shortened, 
and  thus  greatly  distorted.  Also  massive,  and  in  plates  or  superficial 
coatings. 

H.=:2-5 — ^3.  G.=10'l — ll'l,  when  pure  10*5.  Lustre  metallic.  Color 
and  streak  silver-white ;  subject  to  tarnish,  by  which  the  color  becomes 
grayish-black.     Ductile. 

Oomp^  Var.— "Silver,  with  some  oopper,  gold,  and  sometimes  platinum,  antimony,  bismuth, 
mercury. 
Tar.  1.  Ordinary,    (a)  crystallized ;  fb)  filiform,  arborescent ;  (c)  massive. 

2.  Auriferous;  KustdUe.  (Guldisdi-Silber  Mausm.,  Handb.  104,  1813.  Eiistelit  Breith,,  B. 
H.  Ztg^  zxv.  169, 1866.)  Contains  10  to  30  p.  a  of  silver;  color  white  to  pale  brass-yellow. 
There  is  a  gradual  passage  to  argentiferous  gold  (see  Gold). 

The  name Kusteliie  was  given  to  an  ore  from  Nevada,  having  the  following  characters:  H.=:2— 
2| ;  G.=11'32— 13'10 ;  color  silver-white,  somewhat  darker  Uian  native  silver  on  a  fresh  surface} 
Richter  found  in  it  silver,  lead,  and  gold,  the  first  much  predominating.  From  tlie  lode  of  the 
Ophir  mine,  Nevada,  in  bean-shaped  grains. 

3.  Cuprijferous.    Contains  sometimes  10  p.  o  of  oopper. 

4.  AntimorUaL  John  found  in  silver  from  Johanngeorgenstadt  (Ghem.  Unt.,  i.  285)  1  p.  a  anti- 
mony, and  traoes  of  copper  and  arsenic    (See  further  under  Discrasite.) 

The  Kongsberg  native  silver  contains  0*40  p.  c  of  inercury  (D.  Forbes),  and  the  presence  of  this 
metal,  Ssmann  suggests,  may  account  for  its  fine  crystallization. 

Fordyce  (Phil.  Trans.,  1776,  523)  found  in  silver  from  Kongsberg,  Norway,  silver  72,  gold  28, 
Berthier  (Ann.  d.  11,  xL  72)  obtained  10  p.  c.  of  copper  from  silver  from  Ourcy,  France. 

Pyr.,  etc-— B.B.  on  charcoal  fuses  easily  to  a  silver-white  globule,  which  in  O.F.  gives  a  famt 
dark  red  coating  of  ozyd  \  crystallizes  on  cooling.  Soluble  in  nitric  acid,  and  deposited  again  b^ 
apU««ofcopper. 
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NATIVE   ELEMENTS. 


Obs. — Native  silver  occurs  in  masses,  or  in  arborescences  and  filiform  sjapes,  in  veins  traversiug 
gneiss,  schist,  porphjry,  and  other  roclss.  Also  occurs  disseminated,  but  usually  invisibly,  in 
native  copper,  galena,  chalcocite,  etc. 

The  mines  of  Kongsberg  in  Norway,  have  afforded  magnificent  specimens  of  native  silver. "  One 
among  the  splendid  suite  from  this  locality  in  the  Royal  collection  at  Copenhagen,  weighs  up- 
wards of  5  cwt,  and  recently  two  masses  have  been  obtained  weighing  severally  238  and  436 
pounds.  The  principal  Saxon  localities  are  at  Freiberg,  Schneeberg,  and  JohanDgeorgonstadt ; 
the  Bohemian,  at  Przibram,  and  Joadiimsthal.  A  mass  weighing  60  lbs.  from  the  Himmelsfurst 
mine  near  Freiburg  had  G.= 10*840.  It  also  occurs  in  small  quantities  with  other  ores,  at  An- 
dreasberg,  in  the  Hartz;  in  Suabia;  Hungary;  at  Allemont  in  Dauphiny;  in  the  Ural  near 
Beresof;  in  the  Altai,  at  Zmeoff;  and  in  some  of  the  Cornish  mines. 

Mexico  and  Peru  have  been  the  most  productive  countries  in  silver.  In  Mexico,  it  has  been 
obtained  mostly  from  its  ores,  while  in  Peru  it  occurs  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds ;  and  one  from  Southern  Peru  (mines  of 
Huantaya)  weighed  over  8  cwt  During  the  first  eighteen  years  of  the  present  century,  more 
than  8,180,000  marks  of  sQver  were  affoided  by  the  mines  of  Guanaxuato  alone.  In  Durango, 
Sinaloa,  and  Sonora,  in  Northern  Mexico,  are  noted  mines  affording  native  silver. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionaUy 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc.,  at  various  mines.  It 
has  been  observed  at  a  mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for 
silver ;  at  the  Bridgewater  copper  mines,  New  Jersey ;  in  interesting  specimens  at  King's  mine, 
Davidson  Co.,  N.  C. ;  at  Prince's  location,  Lake  Superior,  Canada ;  rarely  in  filaments  with  bary- 
tes  at  Cheshire,  Ct  In  Idaho,  at  the  **  Poor  Man's  lode,"  large  masses  of  native  silver  have  been 
obtained.  In  Nevada,  in  the  Comstock  lode,  it  is  rare,  and  mostly  in  filaments ;  at  the  Ophir 
mine  rare,  and  disseminated  or  filamentous ;  in  California,  sparingly,  in  Silver  Mountain  district, 
Alpine  Co. ;  in  the  Maris  vem,  in  Los  Angeles  Co. ;  in  the  township  of  Ascot,  Canada.  The  yi^d 
of  the  United  States  at  the  present  time  in  silver  is  about  $20,000,000. 

Alt.~P8eudomorph8,  consisting  of  horn  silver,  red  silver  ore,  and  argentite. 


3.  PLATJLMUM.  Platma  (fr.  Choco)  C7toa,  Relac.  Hist  Viage  Amer.  Merid.,  lib.  6,  c  10, 
Madrid  1T48.  Platina  (fr.  Carthagona)  W.  Brownrigg  (who  received  it  in  1741  from  C.  Wood), 
Phil.  Trans.  I'rSO,  584.  Platina  del  Pinto /Sc^/er,  Aa  H.  Stockh.  1152,  269.  Polyxen  fiatwiw., 
Handb.,  97,  1818,  20,  1847. 

Isometric.  Rarely  in  cubes  or  octahedrons  (f.  1,  2).  Usually  in  gmins  ; 
occasionally  in  irregular  lumps.     Cleavage  none. 

H.=4:— 4-5.  G.=16— 19,  17-862,  17'759,  two  masses,  G.  Eose,  17-200, 
a  smaller;  17*108,  small ^ain8,Breitli.;  17'608,  a  mass,  Breitli. ;  17*60,  large 
mass  from  Nisclme  Tagilsk,  Sokoloff.  Lustre  metallic.  Color  and  streak 
whitish  steel-gray ;  shining.  Opaque.  Ductile.  Fracture  hackly.  Occa- 
sionally magneti-polar. 

Comp. — Platinum  combined  with  iron,  iridium,  osmium,  and  other  metals.  Analyses ;  1 — 3, 
Berzelius  (Ac.  H.  Stockholm  1828,  113);  4,  5,  Osann  (Pogg.,  viii.  505,  xi.  411,  xiii.  283,  xiv.  329, 
xr.  158) ;  6,  Y,  Svanberg  (Institut,  ii.  294) ;  8  M.  Booking  (Ann.  Oh.  Pharm.,  xcvi.  243) ;  9—20,  H. 
St.  C.  Devillo  &  Debray  (Ann.  Ch.  Phys.  III.,  Ivi.  449) ;  21,  Kromayer  (Arch.  Pharm.  II.,  ex.  14, 
Jahresb.,  1862,  707): 


Pt 

1.  Goroblago^t  86-50 

2.  N.  Tagilsk    78*94 

3.  "  73-58 

4.  "  83-07 

5.  Ural  80-87 
5.  Chooo,  S.  A.  86-16 

7.  Pinto?  84-34 

8.  Borneo         82-60 
0.  Caioco  86-20 


Au      Fe  It 

8-32   

11 '04  4-97 

12.98  2-35 

10-79  1-91 

10-92  0-06 

8-03  1-09 

7-52  2-52 

0-20  10-67  0-66 

1-00     7-80  0-85 


Bh 

1-15 
0-86 
1-15 
0-59 
4-44 
216 
3'13 

1-40 


Pd  Ou 
1-10  0-45 
0-28  0-70 
0-30  5-20 
0-26  1-30 
1-30  2-30 
0-35  0-40 
1'66    ir. 

013 

0-60  0-60 


I-O  Sand    Os 


1-40 
1-96 
2-30 
1-80 
0-11 
1-91 
1-56 
3  80 
0-95 


0-96 


1-08  '=100  Berzelius. 
1-25  *=100  Boraeliua. 
2-14  "=100  Berzelius, 

=99-72  Osann. 

=100  Osann. 

0-97  MnO-10=10l-17Sv. 
0-19     "  0-81=101-23  Sv. 

=98-36  Booking. 

=  1 00-25  D.&D. 


Digitized  by 


Google 


FLATINIRIDIUM. 


11 


Pt      Au      Fe       Ir    Rh      Pd    Cu     I-O       Os    Stud 


10.  Clioco 

11.  ** 

12.  California 

13.  *' 

14.  « 

15.  Oregon 

16.  Spain 

17.  Australia 
IS.         " 

19.  Russia 

20.  *■ 

21.  California 


80-00 
76-82 
85-50 
70-85 
76-50 
51-45 
45-70 
59-80 
61-40 
77-50 
70-40 
63-30 


1-50  7-20 

1-22  7-43 

0-80  6-75 

0-55  4-45 

1-20  6-10 

0-85  4-30 

3  15  6-80 

2-40  430 

1-20  4-55 

und.  9*60 

0-40  11-70 

0-30  6-40 


1  55  2-50 
1-18  1-22 

1-05  1-00 

4-20  0-65 

0-85  1-95 

0-40  0-65 

0-95  2-65 

2-20  1-50 

110  1-85 

1-45  2-80 

4-30  0-30 

0-70  1-80 


1-00  0-65    1-40    4-35=10015  D,  ft  D. 

11 4  0-88    7-98    2-41=100-28. 

0-60  1-40     1-10    2-95=101-15. 

1-95  0-75    4-95  005*  2-60=100-00. 

1-30  1-25     7-55  l-25»  1-50  Pb?  055=100. 

0-15  2-15  37-30    3-00=100-25. 

0-85  105    2-85  005* 35-95  =  10000. 

1-50  1-10  2500  0-80*  1-20=100-00. 

l-SO  1-10  2600    1-20=100-20. 

0-85  2-15     2-35  2-30»  100=100-00. 

1-40  410     0-50    1-40=100-50. 

010  4-25  [22-55]  —  Hg  OGO  =100  Kroia 


^  the  loss,  with  some  osmium. 


Var.— (1)  Svanberg  makes  the  Platinum  of  Xos.  2,  7,  8=Fe  Pt";  Fe  Pt*;  (2)  that  of  3,  4,  6= 
Fe  Pt'.    The  last  is  called  Iron^Plaiinum  {Eisenplatin,  Breiih.) ;  G. = 14-6—1 58,  II. = 6. 

Pyr.,  etc. — Infusible.  Not  affected  by  borax  or  salt  of  phosphorus,  except  in  the  state  of  fine 
dust,  when  reactions  for  iron  and  copper  may  be  obtained.  Soluble  only  in  heated  nitro- 
muriatic  acid.  Acts  slightly  on  the  magpiet ;  this  property  has  been  supposed  to  depend  on  the 
amount  of  iron  it  contains ;  but  Kokscharof  states  tliat  platinum  masses  from  Nischne  Tagilsk  are 
magneti-polar,  and  attract  iron  filings  far  more  strongly  than  the  ordinary  magnet. 

Obs. — Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium,  osmium, 
panadiura,  gold,  copper,  and  chromito,  in  the  alluvial  deposits  of  the  river  Pinto,  in  the  district 
of  Choco,  near  Popayan,  in  South  America,  where  it  received  its  name  plailna,  from  plaiOj  silver. 
In  the  ])rovince  of  Antioquia,  in  Brazil,  it  has  been  found  in  auriferous  regions  in  syenite  (Bous- 
singault). 

In  Russia,  where  it  was  first  discovered  in  1822,  it  occurs  at  Nischne  Tagilsk,  and  Goroblago- 
dat,  in  the  Ural,  in  alluvial  material ;  the  gravel  has  been  traced  to  a  great  extent  up  Mount  La 
Martiane,  which  consists  of  crystalline  rocks ;  in  Nischne  Tagilsk,  it  has  been  found  with  chro- 
mito in  serpentine.  Formerly  used  as  coins  by  the  Russians.  Russia  affords  annually  about  800 
cwt.  of  platinum,  which  is  nearly  ten  times  tlie  amount  from  Brazil,  Columbia,  St  Domingo,  and 
IVirneo.    The  amount  coined  from  1826  to  1844,  equalled  two  and  a  half  millions  of  dollars. 

Platinum  is  also  found  on  Borneo,  which  furnishes  600  to  800  lbs.  annually ;  in  the  sands  of 
the  Rhine ;  at  St  Aray,  val  du  Drac ;  county  of  Wicklow,  Ireland ;  on  the  river  Jocky.  St  Domin- 
go; according  to  report^  in  Choloteca  and  G-raciaa,  in  Honduras;  in  California,  in  the  EUamath 
region,  at  Cape  Blanco,  etc.,  but  not  abundant;  in  traces  with  gold  in  Rutherford  Co.,  North 
Carolina ;  at  St  Francois  Beatice,  etc.,  Canada  East 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  are  sometimes  found  of  con- 
siderable magnitude.  A  mass  weighing  1,088  grains  was  brought  by  Humboldt  from  South  Amer- 
ica, and  deposited  in  the  Berlin  museum  ;  specific  gravity  18*94.  Jn  1822,  a  mass  from  Coudoto 
was  deposited  in  the  Madrid  museum,  measuring  two  inches  and  four  lines  in  diameter,  and 
weighing  1 1,641  grains.  A  specimen  was  found  in  the  year  1827,  in  tlie  Ural,  not  far  from  the 
Dcmidoff  mines,  which  weighed  10-,v  Russian  pounds,  or  11*57  pounds  troy,  and  similar  masses 
are  not  uncommon;  the  largest  yet  seen  weighed  21  pounds  troy,  and  is  in  the  DemidofT 
cabinet 

The  metal  platinum  was  brought  from  Choco,  S.  A.,  by  Ulloa,  a  Spanish  traveller  in  America, 
in  the  year  1735,  and  from  Carthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica.  Ulloa 
speaks  of  specula  made  by  the  people  of  the  country,  of  a  pecuUar  metal,  which  Brownrigg  saya 
was  "  platina,"  and  the  latter  mentions  a  "  pummel  of  a  sword,"  and  other  anides  of  platinum, 
received  by  him  from  Carthagena. 


4.  PLATZNUUDIUM.    Svanberg,  Jahresb.,  zv.  205,  1834. 

Isometric.     In  small  grains  with  Platinum ;  sometimes  in  cubes  with 
truncated  angles,  (f.  6).    H.=6— 7;  G.=22-6— 23.     Color  white. 
Oomp^^-Flatinum  and  iridium  in  diiferent  proportion?.    Analyses  by  Svanberg  : 
Plat        Irid.        Pallad.    Rhod.         Fe         Cu  Os 

1.  K.  TagUsk  19-64        76-80        089        178        =99-11 

2.  Brazil  55-44        27-79        0-49        6*86         4-14         330        trace    =93-02 
Prinsep,  in  a  specimen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platinum.    If  platinnio 

and  iridium  are  isomorphous,  it  is  probable  that  the  proportions  of  these  metals  are  indefinite. 
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Dr.  Genth,  after  some  trials,  considers  some  grains  ooconing  with  the  California  gold  to  be  Pla 
tiniridiunL    Am.  J.  Scl  IL,  zy.  246. 

6.  PALZiADIXTBlL  WoUaston,  FhiL  Trans.  \B(/S. 

Isometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains,  sometimes 
composed  of  diverging  fibres. 

H.  =4-6—5.  G. =11-3— 11-8,  WoUaston ;  of  lianmiered,  12-14:8,  Lowry. 
Lustre  metallic.  Color  whitish  steel-gray.  Opaque.  Ductile  and  malleable. 

Oomp. —Palladium,  alloyed  with  a  little  platinum  and  iridium,  but  not  yet  analyzed. 

Pyr.,  etc. — The  blowpipe  reactions  of  native  palladium  are  undescribed.  As  prepared  by  DoriUe, 
it  is  the  most  Aisible  of  the  platinum  metals.  Oiydizcs  at  a  lower  temperature  than  silver,  but 
is  not  blackened  by  sulphurous  gases. 

Obs- — ^PaUadium  occurs  with  platinum,  in  Brazil,  where  quite  large  masses  of  the  metal  are 
sometimes  met  with ;  also  reported  from  St.  Domingo,  and  the  UraL 

Palladium  has  been  employed  for  balances  ;  also  for  the  divided  scales  of  delicate  apparatus, 
for  whidi  it  is  adapted,  because  of  its  not  blackening  from  sulphur  gases,  while  at  the  same  time 
it  is  nearly  as  white  as  sQver. 

6.  AliLOP  A  TiTi  A  DIXTM.    Selenpalladiam  Zinkerif  Pogg.,  zvl  496, 1829.    Palladium  pt 

Hexagonal,  Zinken.     In  small  six-sided  tables.     Cleavage:  basal  perfect. 
Lustre  bright.     Color  nearly  silver-white  to  pale  steel-gray. 

Comp. — Palladium,  under  the  hexagonal  system,  the  metal  bebg  dimorphous ;  the  formula 
probably  Pd*,  instead  of  Pd. 
Obs. — ^From  Tilkerode,  in  the  Han,  in  small  hexagonal  tables  with  gold. 

7.  IRIDOSMINB.  Ore  of  Iridium,  consisting  of  Iridium  and  Osmium,  WoUaston,  PhiL  Trans., 
1805,  316  (Ketals  Iridium  and  Osmium,  first  announced  by  Tennani,  PhiL  Trans.,  1804,  411). 
Hative  Iridium  Jameson,  Osmiure  d'  Iridium  Berz.,  Nouv.  Syst  Min.,  195,  1819.  Osmium* 
Iridium  Leanh.,  Handb.,  1821.  Iridosmium;  Osmiridium.  Newjanskit,  Sisserskit,  EaicL 
Handb.,  668,  1845. 

Hexagonal.  Karely  in  hexagonal  prisms  with  replaced  basal  edges ; 
pyramidal  angle,  127°  36',  basal,  124°.  Commonly  in  irregular  flattened 
grains. 

H.=6— 7.  G. =19-3— 21-12.  Lustre  metallic.  Color  tin-white,  and 
light  steel-gray.     Opaque.    Malleable  with  difficulty. 

Comp.  Var. — Iridium  and  osmium  in  different  proportions.  Two  varieties  depending  on  theB« 
proportions  have  been  named  as  species,  but  they  are  isomorphous,  as  are  those  of  the  metals  (Q- 
Rose).    Some  rhodium,  platinum,  ruthenium,  and  other  metals  are  usually  present. 

Var.  1.  .Wctr/oiwWfe,  Haid.;  H.=7;  G.= 18-8 — 19*6.  In  flat  scales ;  color  tin-white.  Over  40 
p.  c.  of  Iridium.    Named  &om  a  Siberian  locality. 

Analysis  by  Berzelius  (Pogg.,  zxxil  232,  1833): 

Ir  46*77,  Os  49*34^  Bd  3*16,  Fe  0*74^  giving  the  formula  Ir  Os=Iridium  49*78,  Osmium  50-22 
a. =19-386— 19-471. 

Glaus  obtained  (Beitr.  Platinum,  Dorpat,  1864)  from  six-sided  tables  from  Nischne-Tagilak: 
Ir  65-24        03  27-32        PI  10  08        Rd  1-50        Pd  Fe  Ou  <r,=100. 

Deville  and  Debray  (Ann.  Oh.  Phys.,  IDL  Ivi.  481)  found: 


Bd        Pt      Bu 


Os 


Ou 


N.  Grenada 

Oalifomia 
Australia 
Borneo 
Bissia 


70-40    12-30    010    [17-20]    


57-80      0-63 
53-60      2-60 


6-37      3510 


a=18-9 


58-13 
68-27 
77-20 
43-28 


0-50 
5-22 


3-04   

2-64  0-16    

0-50  1-10  0-20 

5-73  0-62  8*49 


43-40 
'33-46' 
'38-94" 
'21-00' 
'40*11' 


F6 

=100 

0-06     010=100-06 
-=100 
.=100 

ir.      =100 

0-78     099=100 
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It 

Bd 

Pt 

Ba 

Os 

Ou 

Fe 

8. 

Roa^ 

G.=18-8 

64-60 

1-60 

2-80 

■22-90" 

0-90 

1-40=100 

9. 

u 

a. =20-4 

43*94 

1-65 

0-14 

4-68 

'48-85" 

0-11 

0-63=100 

10. 

u 

a.=20-6 

•70-36 

4-12 

0-41 

'2301' 

0-21 

1-29=100 

Thomson  found  in  a  ateel-gray'  ranety  from  Braal  72*9  p.  c.  of  iridiDm,  with  24*1  osmium  and 
H  iron=100. 

2.  SiaserskiU  Haid.  In  flat  scales,  often  six-sided,  color  grayish-white,  steol-graj.  G=20 — 
21-2.  Sot  orer  30  p.  c  of  iridiam.  One  kind  from  Nisdme  Tagilsk  afforded  Berzelius  (L  c.)  Ii 
0»*=lndiaiii  19*9,  osmium  80-1=100;  G.=21-118.  Another  corresponded  to  the  formula  Ii 
Os'=Iridium  24*8,  osmium  75*2=100,  it  affording  Ir  25,  Os  75.  Named  from  a  Siberian  locality. 
Pyr.,  etc. — At  a  Yngh  temperature  the  Sisserskite  g^ves  out  osmium,  but  xmdergoes  no  further 
change.  The  NewjaQskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  nitro, 
the  characienatic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  soluble  in  water,  from 
whidi  a  greon  precipitate  is  thrown  down  by  nitric  acid. 

0\)a^— It  oocars  with  platinum  in  the  province  of  Choco  in  South  America ;  near  Katharinenburg, 
Scatouat,  and  KyschUmsk,  in  the  Ural  mountains ;  in  Australia.  It  is  rather  abundant  in  the 
auriferous  beach-eanda  of  northern  California,  occurring  in  small  bright  lead-colored  scales,  some* 
times  nx-sided.     Also  traces  in  the  gold-washings  on  the  rivers  du  Loup  and  des  PlantoH,  Canada. 

8.  MERCURY.  Xvr6t  Spyvpot  TTieophr,  ^YSplpyvpos  kqB'  lavrhf  [native]  Dioscor.^  B,  ex.  Ar- 
gentom  viTom,  Hydrargyros,  PItn.  xxxiii.  32,  20,  41.  Quicksilver.  Mercurius  Akihem 
Gediegen  QuecksUber  Germ.    Mercure  natif  I^. 

Isometric.     Occurs  in  small  fluid  globules  scattered  through  its  gangue. 
G.=13'568.     Lustre  metallic.     Color  tin-white.     Opaque. 

CoBip. — ^Pore  mercury  (Hg) ;  with  sometimes  a  little  silver. 

Pyr^  €ftc- — ^B.B.,  entirely  volatile,  vaporizing  at  662'*  F.  Becomes  solid  at  — 39*  P,  and  may 
be  cTystallized  in  octahedrons.    Dissolves  readily  in  nitric  acid. 

Ol3«. — ^Mercury  in  the  metallic  state  is  a  rare  mineral ;  the  quicksilver  of  commerce  is  obtained 
mostly  frxun  cinnabar,  one  of  its  ores.  The  rocks  affording  the  metal  and  its  ores  are  mostly  day 
■hales  or  schists  of  different  geological  ages. 

At  Cividale,  in  Venetian  lx)mbardy,  it  is  found  in  a  marl  regarded  as  a  part  of  the  Eocon3 
nnxmnnlitic  beds.  Mercury  has  been  observed  occasionally  in  drift;  and  near  Eszbetek,  in  Tran- 
FTlvania,  and  also  Newmarkt,  in  Galicia,  springs,  issuing  from  the  Carpathian  sandstone,  some- 
times bear  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in  Camiola, 
az2d  AlmariCTi  in  Spain.  At  Idria  it  occurs  interspersed  through  a  day  slate,  from  which  it  is 
cit^iaaaed  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  Morsfold,  in  the  Palatinate, 
in  Csnntbia,  Hungary,  Peru,  and  other  countries ;  also  at  Peyrat  le  Chateau,  in  the  department 
of  the  Haute  Yienne,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar;  in  California, 
•speoaBj  at  the  Pioneer  mine,  in  the  Napa  Valley,  where  some  of  the  quartz  geodes  contain 
serecal  pounds  of  mercury. 

9.  AMATiQABg.  QuicksQfwcr  amalgameradt  med  gediget  Silfwer  (fr.  Sala)  OronsLj  189. 
1758.  Katarlich  Amalgam,  Silberamalgam,  Oerm.  Amalgam  natif  de  Lisle^  L  420,  It 83.  Ker- 
care  argental  K    Pella  natural  i>e2  i?»9. 

Isometric.     Observed  planes,  as  in  £  54,  with  64 

also  plane  2.  Figure  3  common  ;  also  4,  5,  8, 
9.  13,  14.  Cleavage :  dodecabedral  in  traces. 
Also  massive. 

H.=3— 3-5.    G.=13-75--14;   13-755,  Haid. 
Color  and  streak  silver-white.     Opaque.     Frac- 
ture conchoidal,  uneven.     Brittle,  and  giving  a  i 
grating  noise  when  cut  with  a  knife. 

Comp-^Both  Ag  Hg*  (= Silver  348,  mercury,  66"2),  and 
Ag  Hg*  (=8aver  26*25,  and  mercary,  13'*15).  are  here  included 
as  afforded  by  the  foUowing  analyses:  1,  Klaproth (Beitr.,  i. 
IW);  2,  Gordier  (J.  d.  M.,  xiL  1,  PhiL  Mag.,  xix.  41);  3,  Beyer 
Crefi*s  Ann.,  iL  90) : 
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SOrtr* 

Bicrciu'jr. 

1.  Ag  Hg",  Moschellandsberg 

36 

64   =100  Elaproth. 
72-5=100  Oordier. 

2.  AgHg*,  AUemont? 

27-5 

3.       "        Moschollandsbcrg 

250 

73-3=  98-3  Heyer. 

Pyr.,  etc. — B.K,  on  charcoal  the  mercury  yolatilizes  and  a  globule  of  silyer  la  left  In  th« 
closed  tube  the  mercurj  sublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  globulcA 
Dissolves  in  nitric  acid.    Rubbed  on  copper  it  gives  a  silvery  lustre. 

Obs. — ^From  the  Palatinate  at  Moschellandsbergi  in  fine  crystals,  and  said  to  occur  where  the 
veins  of  mercury  and  silver  intersect  one  another.  Also  reported  from  Boaeuau  in  Hungary,  &]Ja 
in  Sweden,  AUemont  in  Dauphine,  Almaden  in  Bpain. 

Domeyko  reports  (Min.,  1 87,  Ann.  d.  M.,  VL  ii.  123,  v.  453)  other  compounds  from  the  mines  of  Iia 
Rosilla,  province  of  Atacama;  one  of  white  color,  with  Hg  56*4,  Ag  43  6 ;  2,  white  with  (mean  of  3 
anaL)  Hg  532,  Ag  46*8= Ag*  Hg* ;  3,  granular  and  dull,  (mean  of  3  anal.)  Hg  44*9,  Ag  55-1= Ag 
Hg,  4,  blackish  and  dull,  (mean  of  3  anal)  Hg  46*6,  Ag  53*4;  5,  blackish  and  dull  metolUc^  some- 
times in  crystals,  Hg  36-8,  Ag  64*2=Ag*H*. 

Of  the  last  there  is  a  mass  in  the  museum  at  Santiago,  Chili,  weighing  21}  lbs.  These  maybe 
only  mixtures  of  a  true  chemical  amalgam  with  silver. 

10.  ARQUZSRITE.    Arquerite  Berth.,  de  B.,  <Er  Duf,,  C.  R.,  ziv.  567,  1842,  in  Eep.  on  Ait  \>y 
DomeykOj  pub.  in  Ann.  d.  M.,  ILL  xx.  268,  1841. 

Isometric.  In  regular  octahedrons;  also  in  grains,  small  masses,  and 
dendrites.  G.=10'8.  In  color,  lustre,  ductility  like  native  silver,  but 
softer. 

Oomp^ — ^According  to  Domeyko  (I  c.)  the  crystallized  contains  Ag**  Hg=J3ilver  86'5,  mercurj 
18-5=100. 

Obs. — From  the  mines  of  Arqueroe,  in  Coquimbo,  Cliili,  where  it  is  the  principal  ore.  In  tbo 
flrst  fifteen  years  of  exploration  these  mines  afforded  200,000  marcs  of  silver.  Occurs  with 
barite,  cobalt  bloom,  and  little  sulphuret  and  chlorid  of  silver. 

11.  aOLD  AMALGAM,    ff.  Schneider,  J.  pr.  Ch.,  xlui  317, 1848. 

In  small  white  grains  as  large  as  a  pea,  easily  crumbling  (Columbia 
variety) ;  also  in  yellowisli-wliite,  four-sided  prisms  (California  variety). 

Comp.— (Au,  Ag)'  Hg*,  an  analysis  by  Schneider  of  a  specimen  from  Columbia  (L  a),  affording, 
mercury  5t-40,  gold  88-89,  silver  6*0. 

The  Galifomia  amalgam  gave  Sonnenschein  (ZS.  G.,  vl  243),  gold  39*02,  mercury  60*88 ;  also 
unother,  gold  41-63,  mercury  58*87,  in  which  Au:  Hg=2 :  8. 

Obs. — From  the  platinum  region  of  Columbia,  along  with  platinum ;  California,  especially  near 
Mariposa^ 

12.  OOPPZIRi    Aes  Pyprium  FUn.  Yenus  Aldiem.    Gtodiegen  Kupfer  Germ,    Oaivra  oattf  ^. 

Isometric  Observed  forms  (9,  1,  /,  i-2,  i-f  >  3-3.  Figs.  1,  2,  3,  4,  6,  6, 
7,  8,  16,  17,  and  others.  Cleavage  none.  Twins ;  composition-face  octa- 
liedral,  very  common,  and  producing,  in  connection  witn  distortion,  com- 
plex forms ;  one  a  double  six-sided  p3rramid,  made  of  the  six  planes  i-2 
about  one  cubic  angle  of  f.  17,  and  the  six  about  the  diagonally  opposite, 
the  rest  wanting.  Often  filiform  and  arborescent;  the  latter  with  the 
branches  passing  off  usually  at  60°,  the  supplement  of  the  dodecahedral 
angle;  the  branches  sometimes  twin-dodecahedrons  modified  by  planes 
0,  1,  and  the  composition-face  longitudinal,  but  contained  under  only  one 
dodecahedral  plane  along  the  upper  side  of  the  branch,  and  either  side  of 
this  one  octahedral  ana  one  cubic,  with  an  oblique  extremity  made  up  of 
two  cijic  planes  (Rose).    Also  massive. 
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II.-2-5— 3.  G. =8-838,  native,  Whitney ;  8  948—8-958,  electrotype  cop- 
:»er,  Dick.  Lustre  metallic.  Color  copper-red.  Streak  metallic  shiniiisr 
t^jctile  and  malleable.     Fracture  hackly. 

Comp.— Pure  copper,  bat  often  containing  some  silver,  bismuth,  etc, 

P.  Collier  obtained  0'015  p.  c  silver  in  native  copper  from  the  Minnesota  mine.  (Private  com* 
L;.iIcatioiL) 

ILiaiefeuiUe  states  that  a  Lake  Superior  specimen  afforded  him,  Copper  C9'280,  silver  5'543, 
\.  rcury  0U119,  gangue  25*248  (0.  R.,  xliii.  166);  while  F.  A.  Abel  found  in  a  specimen  of  same, 
T.c..  had  a  thick  vein  of  native  silver  running  through  it  (J.  Ch.  Soa,  II.  L  89),  0*002  p.  c.  of 
Ivtr,  wUh  a  trace  of  lead,  and  in  another  0'56  of  silver.  Abel  obtained  for  a  Uralian,  from  the 
xj)i'iJi  District,  O'03-l  silver,  0*11  bismuth,  a  trace  of  lead,  and  1-28  of  arsenic. 

Pyr.,  etc. — B.B.  fuses  readily ;  on  cooling,  becomes  covered  with  a  coating  of  black  oxyd. 
I  v-ulves  readily  in  nitric  acid,  giving  off  red  nitrous  fumes,  and  produces  a  deep  azuro-blue 
^.  uiion  with  ammonia. 

Oba.— Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  is  most  abundant  in 
L-t  7:emit7  of  dikes  of  igneous  rocks.   It  is  sometimes  found  in  loose  masses  imbedded  in  the  soil. 

In  Sioeria,  and  the  island  of  Nalsoe,  in  Faroe,  it  is  associated  with  moaotype,  in  amygdaloid, 
il1  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
-iireioe  beauty.  At  Turinsk,  in  the  Urals,  in  fine  crystals.  Common  in  Cornwall,  at  many  of  the 
n^j-i  Dear  Eedruth;  and  also  in  considerable  quantities  at  the  Consolidated  mines.  Wheal  BuUer, 
a-^  i  others.  Brazil,  Chili,  Bolivia,  and  Peru  afford  native  copper ;  a  mass  now  in  the  museum  at 
L-  03.  supposed  to  be  from  a  valley  near  Bahia,  weighs  2,616  pounds;  north  of  Tres  Puntos, 

5ort  of  Atacania,  a  large  vein  was  discovered  in  1859.  In  Bolivia,  at  Corocoro,  m  sandstone, 
y  1  called  in  commerce  "  Barilla  de  Cobre  "  (copper  barilla).  Also  found  at  some  localities  in 
<   :iia  and  Japan. 

Tiii  metal  has  been  found  native  throughout  the  red  sandstone  (Triassico-Jurassic)  region  of 
•jj  tastem  United  States,  in  Massachusetts,  Connecticut,  and  more  abundantly  in  New  Jersey, 
- -^n;  it  has  been  met  with  sometimes  in  fine  crystalline  masses,  especially  at  New  Brunswick, 
■-  L.-rrille,  Schuyler's  mines,  and  Flemington.     One  mass  from  near  Somerville,  on  the  premises 

v.  C.  Van  Dyke,  E.sq.,  of  N.  Brunswick,  weighed  78  pounds,  and  is  said  originally  to  have  weighed 
l.S.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several 
:>!',    Near  New  Haven,  Conn.,  a  mass  was  formerly  found  weighing  P()  pounds. 

Xo  known  locality  exceeds  in  the  abundance  of  native  copper  the  Lake  Superior  copper  region, 

■  r  Kewenaw  Point,  where  it  exists  in  veins  that  intersect  the  trap  and  sandstone.  The  annual 
'  i  of  native  copper  at  the  present  tune  is  about  8,000  tons.  Masses  of  great  size  were 
■  rvi.d  in  this  dlistrict  near  the  Ontanagon  river,  by  Mr.  Schoolcraft,  in  1821.  The  largeet 
-:e  mass  yet  found  was  discovered  in  February,  1857,  in  the  Minnesota  mme,  in  the  belt  of 
rdoToerate,  which  forms  the  foot- wall  of  the  vein.     It  was  45  feet  in  length,  22  feet  at  the 

.T  r.est  width,  and  the  thickest  part  was  more  than  8  feet.  It  contained  over  90  p.  c.  copper, 
anl  weighed  about  420  tons.     This  copper  contains  silver,  sometimes  in  visible  grains,  lum])8,  or 

■  TE^-s,  and  occasiomdly  a  mass  of  copper,  when  polished,  appears  sprinkled  with  large  silver 
-  li.  resembling,  as  Dr.  Jackson  observes,  a  porphyry  with  its  feldspar  crystals.  The  copper 
v-ars  in  trap  or  sandstone,  near  the  junction  of  these  two  rocks,  and  has  probably  been  produced 

'  r  ugh  the  redaction  of  copper  ores.  It  is  associated  with  prehnite,  datolite,  analcite,  laumon- 
' 'v.  p<^u)nte,  epidote,  chlorite,  wollastonite,  and  sometimes  coats  amygdulos  of  calcite,  etc.,  in 
--jk-diloid.  Strings  of  copper  often  reticulate  through  crystals  of  analcite  and  prehnite. 
: -'. :  iomorphs  after  scalenohedrons  of  calcite  are  sometimes  met  with.  Besides  this  occurrence 
-  -<lie  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Kewenaw  region  distributed  widely  in  grains 
U"cugh  the  sandstone. 

N'^tiTe  copper  oocors  sparingly  in  California;  at  the  Union  and  Keystone,  Napoleon  and  Lancha 
rAi;a  mines  in  Calaveras  Co. ;  in  the  Cosumnes  mine,  Amador  Co. ;  in  serpentme,  in  Sta.  Barbara 
Co.   Also  on  the  GHa  river  in  Arizona;  in  large  drift  masses  in  Russian  Amerk^ 

13.  IRON.    }£anAlch9m,    Gediegen  Eisen  (?erm.    FernatifiV. 

Isometric.     Cleavage  octahedral. 

IL=4:-5.  G. = 7*3 — 7*8 ;  7'318  a  partially  oxydized  fragment  of  a  crysta. 
^f  meteoric  iron  from  Gnilford  Co.,  N.  C.  Lustre  metallic.  Color  iron- 
^j.  Streak  shining.  Fracture  hackly.  Ductile.  Acts  strongly  on  the 
magnet 
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Obs. — The  oocnrrenoe  of  masses  of  native  iron  apart  from  that  of  meteoric  origin  is  not  placed 
beyond  doubt  An  iron  so  regarded,  with  some  reason,  occurs  in  the  hill  country  above  Besley 
in  Bassa  Co.,  Liberia,  Africa.  An  analysis  afforded  A.  A.  Hayes  (Am.  J.  Set,  IL  xxi.  153)  iron 
98'40,  quartz  grains,  magnetite  and  a  zeolite  1-60=100.  The  mass  of  iron,  from  Canaan,  Ct,  pub 
lished  as  native,  was  artiJlciaL  A  fragment  of  iron  found  near  Knoxville,  Tenn.,  but  of  uncertaiD 
exact  locality  and  possibly  meteoric,  afforded  Qeixth  (ib.,  xxviil  246)  Iron  99*79,  nickel  0*14,  mag 
nesium  0'02 2,  calduni  0*121,  silidum  0*07 5,  cobalt  traee=  1 00*1 48.  Cramer  describes  a  mass  weigh- 
ing four  pounds,  obtained  in  the  mine  of  Hackenburg.  It  is  said  to  have  been  observed  in  thiu 
lamina)  in  an  ironstone  conglomerate  in  Brazil,  and  in  lava  in  Auvergne ;  also  in  the  keuper  in 
Thuringia,  in  an  argillaceous  sandstone,  containing  fossils ;  it  afforded  but  a  trace  of  nickel :  G.= 
5'24,  (Fogg.,  Ixxxviil  1853,  146,  where  other  localities  are  mentioned) ;  also  at  Chotzen  in  Bohc 
mia,  in  a  limestone  (the  Planerkalk)^  affording  on  analysis  Fe  98*83,  graphite  0*74^  As  0*32,  Ni  0-61, 
and  thought  to  be  possibly  an  ancient  meteorite  ( Jahrb.  Or,  Beichs.,  viil  354). 

The  presence  of  metallic  iron  in  grains  in  basaltic  rocks  (from  Giant's  Causeway,  eta)  has  been 
announced  by  Dr.  Andrews.  After  pulverizing  the  rock  and  separating  by  means  of  a  magnet  the 
grains  that  were  attracted  by  it^  he  subjected  the  grains  to  the  action  of  an  acid  solution  of  sul- 
phate  of  copper  in  the  field  of  a  microscope,  which  salt,  when  there  is  a  trace  ofpure  iron  present, 
gives  a  deposit  of  copper ;  and  in  his  trials  there  were  t>ccasional  deposits  of  copper  in  crystallino 
bunches.    It  has  been  noticed  in  other  relat<9d  rocks. 

Meteoric  iron  usually  contains  1  to  20  per  cent  of  nickel,  besides  a  small  percentage  of  other 
metsds,  as  cobalt,  manganese,  tin,  copper,  chromium ;  also  phosphorus  common  as  a  phosphuret, 
sulphur  m  sulphurets,  carbon  in  some  instances,  chlorine. 

For  a  review  of  papers  on  meteoric  iron,  see  Rammelsberg's  Handbnch  der  Mineralchemie 
(Idepzig,  1860).  The  following  are  a  few  analyses:  1,  Berzolius  (Ac.  H. Stockh.,  1834)  Pogg., 
xxxiii.  123);  2,  Bergemann  (Pogg.,  Ixxviil  406);  8,  W.S.  Clarke  (Ann.  Ch.  Pharm.,  hcxxii  367): 
4^  Berzelius  (Ac.  H.  Stockh.,  1832,  Pogg.,  xxvU.  118);  5,  J.  L.  Smith  (Am  J.  Sd,  IL  xix.  158) : 

4  5 

BobmnlUtz.  EnozvIIle,  Tenn 

93-77  88-02 

3-81  14*62 

0-21  0-50 

006 


2-14 
Si  0*04 
CO-03 

100-00 

Beichenbadi  has  named  the  alloy  of  iron  and  nickel,  containing  up  to  23  p.  c  of  the  latter, 
Chamasiie;  that  approaching  probably  the  formula  Fe*  Ni',  l\Eniie;  and  to  that  having  the  formula 
Fe  Ni,  Shepard  has  appUed  the  name  OktQMdte.  The  phosphorus  in  the  analyses  is  combined 
with  iron  as  Schreibersite ;  the  sulphur  as  TroUiie;  the  magnesia,  in  anaL  6,  with  the  silica  prob- 
ably as  EnstaUie. 

Among  large  iron  meteorites,  the  Gibbs  meteorite,  in  the  Tale  College  cabinet,  weighs  1,635  lbs. ; 
length  throe  feet  four  inches ;  breadth  two  feet  four  inches ;  height  one  foot  four  inches.  It  was 
brought  from  Bed  Biver.  The  Tucson  meteorite,  now  in  the  Smithsonian  Institution,  weighs 
1,400  lbs. ;  it  was  originally  from  Sonora.  It  is  ring-shaped,  and  is  49  inches  in  its  greatest  diam- 
eter. Still  more  remarkable  masses  exist  m  South  America ;  one  was  discovered  by  Bon  Rubin 
de  Cells  in  the  district  of  Chaco-Gualamba,  whose  weight  was  estimated  at  32,000  lbs. ;  end 
another  was  found  at  Bahia  in  Brazil,  whose  solid  contents  are  at  least  twenty-eight  cubic  feet, 
and  weight  14,000  lbs.  ,  The  Siberian  meteorite,  discovered  by  Pallas,  weighed  originally  1,600  lbs. 
and  contained  imbedded  crystals  of  chrysolite.  Smaller  masses  are  quite  common.  Meteoric  iron 
is  perfectly  malleable,  and  may  bo  readDy  worked  in  a  forge,  and  put  to  the  same  uses  as  manu- 
factured iron. 

Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood.  The  iron  was  mixed 
with  limonite  and  organic  matter,  and  is  supposed  to  have  been  produced  by  the  deoxydation  of  a 
salt  of  iron  by  the  organic  matter  of  the  wood.    He  calls  the  iron  Siderof&rrite, 

Von  Dechcn  reports  that  an  artificial  iron  has  been  observed  by  him,  which  has  cubic  deavajce 
(Verb.  nat.  Ver.  Bonn,  1861.) 
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Liberia. 

Zatatdoai,  Mexico. 

Lenitrto. 

Iron 

88*042 

85-09 

90*153 

Nickel 

10-732 

9-89 

6-553 

Cobalt 

0-455 

0*67 

0-502 

Manganese 

0-132 

0145 

Copper 

Tin 

Magnesium 

0066 

0-03 

0080 

0050 

0.19 

0*082 

Carbon 

0*043 

C,  Fe  0*33 

Sulphur 
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0*84 

0-482 

Fe,  Ni,  P 

1-66 

1-226 

Chrome-iion 

1*48 

Gangue 

0*480 
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100-33 
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Hexagonal,  Boee.    Cleavage :  basal  perfect. 

H.=2.  G.=7.  Lustre  metallic.  Color  and  streak  white,  fllightly 
grayish. 

Oomp. — ZinC)  with  sometiines  a  trace  of  eadminm  and  oiher  metalfl. 

Obi.— Beported  by  G.  Ulrich  aB  haTing  been  found  in  a  geode  in  baaaltp  near  Melbonma 
Victoria  Lttod,  AnatraUa;  the  piece  weighed  4i  oca.,  and  was  incrasted  with  smithaonite  and 
angonite^  and  aome  cobalt  bloom.  Also  said  to  ooonr  in  the  gold  aanda  of  the  Mittamitta  rirer, 
north  of  Melbonrne,  along  with  topaz,  oorundnm,  eta;  a  single  piece,  according  to  L  Bedcer, 
haying  been  found  which  contained  traces  of  cadmium  and  other  metals.  (L.  Becker,  in  Trans. 
FhiL  Inst,  Victoria,  1866,  and  Jahrbu  Uin.,  1867,  812,  698;  Q.  Ulrid),  in  B.  H.  Z<^.,  zyiiL  68.)  It 
sbonid  be  stated  that  the  zinc  said  to  come  from  tlie  HeUxnune  basalt  was  found  by  a  qm^ryinan 
and  not  by  a  sctentifio  obaenrer,  and  that  therefore  there  may  be  an  error  with  regard  to  its  actually 
hsTing  been  takoi  from  the  basalt    The  existence  of  natiTe  sine  seems  still  to  need  confirmation. 

Stolba  has  recently  obtained  artificMUy  hexagonal  crystals  of  ^o,  sixH^ded  prisms  with  low 
pyramidal  terminations  (J.  pr.  Oh.,  xorL  182).  Zinc  is  snppoeed  to  occur  also  in  isometric  forma 
(Am.  J.  Sd.,  IL  xxxL  191). 

16.  IiBAD.     Fhimbum  nigrum  PUn^  xxxiv.  47.    Satumna  Akhem,     Oedi^gen  Bl^  Chrm, 

Plombnatifih 

Isometric.    Found  in  thin  plates  and  small  globules. 
H.=:1'6.    G.=ll*445,  when  pure.    Lustre  metallic.    Color  Icad-gray. 
Malleable  and  ductile. 

Oomp.  Pure  lead. 

Pjrrw— B.B.  ftises  easily,  coating  the  charcoal  with  a  yeDow  oxyd,  which,  treated  in  B.  F., 
Tolatilizes,  giving  an  azure-blue  tinge  to  the  flame. 

Obs. — ^TUs  spedes  is  reported  as  occurring  in  globules  in  galena  at  Alstonmoor;  in  lara  in 
Madeira,  Rathke;  at  the  mines  near  Carthagena  in  Spain;  in  Oarboxdferous  limestone  near 
Bristol,  and  at  Kenmare,  Ireland;  according  to  B.  P.  Greg,  Jr.,  in  thin  sheets  in  red  oxyd  of 
lead  near  a  basaltic  dyke  in  Ireland;  in  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Kautenberg,  in  Moravia;  with  gold  in  an  Altai  gold  region,  seven  miles  from  lit.  Alatau;  the 
gold  region  of  Yelika,  southern  Slavonia ;  near  Katherinenburg,  in  the  Urals;  in  the  district  of 
Zomelahuacan,  in  the  State  of  Vera  Ouz,  in  a  granular  limestone,  containing  in  some  places 
species  of  anmionites,  in  laminn,  in  a  foliated  argentiferous  galena;  in  the  iron  and  manganese 
ore  bed  of  Paiaberg,  Wermland,  with  hematite,  magnetite,  and  hausmannite  (B.  H.  Ztg.,  xxv.  21); 
also  in  white  quarts  north-west  of  Lake  Superior,  near  the  Dog  lake  of  the  Kaministiquiai  in  the 
form  of  a  small  string  (Chapman,  Oan.  J.,  1865). 


l€.  TOT.    Plumbum  candidum  JPUn^  xxxiv.  4V.    Jupiter  Alchem,    Qediegen  Zhai  Chrm.   Etaic 

natif  i^. 

Tetragonal.  1  Al,  over  basal  edge,=57®  13',  over  pyramidal=140®  25', 
l-iAl-i,  over  basal  ^e,=42°  11',  over  pyramidal=150°  31';  a=0-38566. 
In  grayish-white  metallic  grains. 

Oomp. — Tta  with  some  lead,  JSermarmj  J.  pr.  Oh,  :vxxiil  800. 

Oba.--The  above  angles  are  from  srtiflctal  crystals  galvanically  deposited,  measured  by  Miller. 
Reported  as  occurring  with  the  Siberian  gold;  also  in  the  Rio  Tipuani  valley,  in  Bodivia^  but 
probably  only  an  artiflcial  product  (D.  Forbes,  PhU  Mag.,  IT.  xxix.  188,  xxx.  142.) 


17.  ABSBNIO.    Qediegen  Arsenik  Germ,    Arsenic  natif  Fr. 

Bhombohedral.  5Ai?=85^41',  6>A^=122**  9',a=l-3779.  Observed 
forms ^,  -J,  0;  -jA-i=:113^  21'.  Cleavage:  basal,  imperfect.  Often 
granular  massive ;  sometimes  reticulated,  reniform,  and  stalactitic.  Strao- 
tnie  rarely  colnmnar.  ^ 
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H.=3-5.  G.=5-93.  Lusti'e  nearly  metallic.  Color  and  streak  tin-white^ 
tarnishing  soon  to  dark-gray.     Fracture  uneven  anfi  fine  granular. 

Oomp. — Arsenic,  often  with  some  antimony,  and  traces  of  iron,  silyer,  gold,  or  bismuth. 

The  arsenical  hismuih  of  Werner  (Arsenik  Wismuth  Wem.^  Letztes  Mim-Syst.,  23,  66,  1817 
BreHKy  Char.,  157,  1823,  Arsenik-aiana,  Wismutischer  Arsen-Glanz,  Brct^,  Char.,  273,  1832), 
from  Marienberg,  is  arsenic  containing  3  p.  c  of  bismuth.    H.=2 ;  G.=6*36--5-39. 

Pyr. — B.B.,  on  charcoal  volatilizes  without  fusing,  coats  the  coal  with  white  arsenous  acid, 
and  affords  the  odor  of  garlic ;  the  coating  treated  in  R  F.  volatilizes,  tinging  the  flame  blue. 

Obs. — Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  red  silver  ore,  realgar,  blende,  and  other  metallic 
minerals. 

The  silver  mines  of  Freiberg,  Annaberg,  Marienberg,  and  Schneeberg,  afford  this  metal  in  con« 
Biderable  quantities ;  also  Joachimsthal  in  Bohemia,  Andreasberg  in  the  Harz,  Kapnik  in  Transyl- 
vania, Oravicza  in  Hungary,  Kongsberg  in  Norway,  Zmeoff  in  Siberia,  in  large  masses,  and  at  St. 
Maria  auz  Mines  in  Alsace ;  abundantly,  at  the  silver  mines  at  Chanar^illo,  and  elsewhere  Id 
Chili.  In  the  United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  H.,  on  the  estate 
of  Mr.  Francis  Kimball,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago,  and  contain 
ing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. ;  on  the  E.  flank  of  Furlong  Mtn^ 
Greenwood,  Me, 

The  name  arsenic  is  derived  from  the  Greek  dpptPiKiv  or  dftceviKSv^  mascuUne,  a  term  applied  to 
orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

Alt.-^Ozydizes  on  exposure,  producing  a  black  crust,  whidi  is  a  mixture  of  arsenic  and  arsen- 
ohte  (£s),  and  also  pure  arseuolite. 

17A.  AxTDfONiAL  ABSBNia — An.  antimonial  arsenic,  contaiuing,  according  to  SchiUtz  (Kamm. 
Min.  Gh.,  984),  7*97  p.  c.  of  antimony,  occurs  at  the  Palmbaum  mine,  near  Marienberg  in  Saxony. 
A  similar  compound,  consisting,  according  to  Genth  (Am.  J.  Scl,  11.  xxxiiL  191),  of  arsenic  90-82 
and  antimony  9*18  (=17  As  +  1  Sb),  occurs  at  the  Oomstock  *4ead"  of  the  Ophir  mine,  Washoo 
Co.,  California,  in  finely  crystalline,  and  somewhat  radiated,  reniform  masses,  between  tin-white 
and  iron-black  on  a  firosh  fracture,  but  grayish-black  on  tarnishing,  associated  with  arsenolito, 
calcite,  and  quartz. 

18.  AMTIMONT.    Gediget  Spitsglas  (fr.  Sahlberg)  v.  Swab.,  Ak.  H.  Siockh.,  x.  100,  1748, 

Cromd.^  Min.,  201,  1758,    Spiesglas,  Gediegen  Antimon,  Germ.    Antimoine  natif -?V, 

Rliombohedral.  IiAj[i  =  S7''  85', Eose,  OaB  =  123°  32'Aa  =  1-30C8. 
Observed  planes,  JR,  (?,i  — 2,i-2;  (?A4  (cleavage plane) =142°  58',iA-J^=: 
117°  7\  2A2  =  89°  25',  JA^=144°  24',  (?Ai=159°  26',  (9a2=108°  20'. 
Cleavage :  basal,  highly  perfect ;— ^  distinct.  Generally  raassive,  lamellar  j 
sometimes  botryoidS  or  renifonn  with  a  granular  texture. 

H.=3— 3-5  G. =6-646— 6-72,;  6-65— 6*62,  crystals,  Kenngott.  Lustr^i 
metallic.     Color  and  streak  tin-white.    Very  brittle. 

Oomp. — ^Antimonj,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis  by  Klaproth  (Beitr., 
Ui  169) :  fh>m  Andreasberg,  Antimony  98,  silver  1,  iron  0  25=99*26. 

Pyr. — ^B.B.,  on  charcoal  Oases,  gives  a  white  coating  in  both  0,  and  R.  F. ;  if  the  blowing  be  inter 
mittod,  the  globule  continues  to  glow,  giving  off  white  ftimes,  until  it  is  finally  crusted  over  witl 
prismatic  crystals  of  02yd  of  antimony.  The  white  coating  tinges  the  R.  F.  bluish-green,  Cr^s 
tallizes  readily  from  Aision. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Sahl,  in  ?weden ;  at  Andreasberj 
In  the  Harz ;  in  argentiferous  veins  in  gneiss  at  Allemont  in  Dauphi^y  .  at  Przibram  in  Bohemia 
In  Mexico;  Huasoo,  Chili;  Sarawak  in  Borneo ;  in  argillite  at  South  Uam,  Canada;  at  Warren 
N.  J,;  at  Prince  TVilliam  antunony  mine,  IT.  Brunswick,  rare. 

Alt— Oxydizes  on  exposure  and  forms  Valentinite  (Sb). 

19.  A TiTiBMONtxtjj.  Antimoine  natif  arsenifi^re  .&*.,  Tr.  iv.  ??/,  1822.  Arsenik spiessglan 
ZigpCi  -Yerh.  .Oes.  Mus.  Bohmen,  1824,  102.  Arsenik-AntLovdi  Eausm.  Arseniure  d'  Antj 
moine  lY,    Antimon-Arsen  Naum,    Arsenical  Antimony,  All(»inontit,  Eaid^  Uandb.,  65*7,  184j 

Hhombohedral.  In  reniform  masses  and  ami  rphous ;  structure  curve 
itmellar ;  also  fine  granular. 
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H.=3'5.  G.=6'13,  Thomson  ;  6-203,  Eammelsberg.  Lustre  metallic, 
occasionally  splendent;  sometimes  dull.  Color  tin- white,  or  reddish-gray: 
often  tarnished  brownish-black. 

Oomp. — SbA8'-=Arsenic  65*22,  antimoo^  34*78  Analysis  by  Rammebberg  of  tbo  AJlemont 
ore  (Ist  Supp.  18) :  Arsenic  62-15,  antimony  37*85—100,  giving  1  Sb  to  2*6  As. 

Pyr.— B.B.  emits  fumes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule,  which  takef 
fire  and  bums  away,  leaving  ozyd  of  antimony  on  the  charcoal 

Obs. — Occurs  sparingly  at  Allemont ;  Frsibram  in  Bohemia,  associated  with  blende,  antimony, 
spathic  iron,  etc. ;  Schladmig  in  Styria ;  Andreasberg  iu  the  Harz. 

20.  BISMUTH.    Bisemutum,  Plumbum  cinoreum,  AgriCy  Foss.,  439,  Interpr.  467.     Antimo* 
nium  femininum,  Tectum  Argenti,  Alchem.    Gediegen  Wismuth  Germ, 

Hexagonal.  5  A  ^=87°  40',  G.  Eose;  <)aJ?=123^  36';  a=l-3035. 
Obsei-ved  planes,  J?,  — i?,  Oy  2,  and  —2 ;  2  A  2=69°  28'.  Cleavage :  basal, 
perfect,  2,  —2,  less  so.  Also  in  reticulated  and  arborescent  shaj)e8 ;  foliated 
and  granular. 

n.=2— 2*5.  G.=9*727.  Lustre  metallic.  Streak  and  color  silver- 
white,  with  a  reddish  hue;  subject  to  tarnish.  Opaque.  Fracture  not 
obsei-vable.  Sectile.  Brittle  when  cold,  but  when  heated  somewhat  mal- 
leable. 

Comp.  Var.—Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium.  (1)  A 
specimen  from  a  gold  mine  of  the  Peak  of  Sorata  gave  Grouth  (Am.  J.  Sci.,  TI.  xxviL  247),  B' 
WdU,  Te  0*042,  Pe  ^=99-956;  and  (2)  Forbes  (PhiL  Mag.,  IV,  irir.  3),  Bi  94- 16,  Te  609,  As 
O'i^,  S  0*07,  Au  trrzzlOO.  Forbes's  mineral  is  much  like  tetradynuto  in  foliation,  and  probably 
coDtaius  1 2  to  1 5  p.  c.  of  that  species.  (3)  A  fine  scaly  variety  from  Bispbcrg  in  Dalecarlia,  anal3rzed 
by  Cleae  and  FeiUtzon  ((£fv.  Ak.  :^tockh.,lS6l,  159),  contains  as  mixture  3  to  7  p.  c.  of  sulphid 
of  iron. 

Pyr.,  etc. — B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orange-yellow 
w}iilo  hot,  and  lemon-yollow  on  cooling.  Fuses  at  476"*  F.  Dissolves  in  nitric  acid ;  subsequenl 
dilution  causes  a  white  precipitate.    Crystallizes  readily  from  fusion. 

Obs. — Bismuth  occurs  in  veins  in  gneiss  and  other  crystalline  rocks  and  clay  slate,  accompauy- 
Ing  various  ores  of  silver,  cobalt,  lead,  and  zina  It  is  most  abundant  at  the  silver  and  cobalt 
mines  of  Saxony  and  Bohomia,  Sclinceberg,  Altenberg,  Joacliiinsthal,  Johanngeorgenstadt,  etc 
It  bus  also  been  found  at  Modum  and  Gjellebak  iu  Norway,  and  Fahlun  in  Sweden.  At  Schnee- 
berg  it  forms  arborescent  delineations  in  brown  jasper.  '  At  Wheal  Spamon,  near  Redruth,  and 
elsowhere  in  Cornwall,  and  at  Garrack  Foil  in  Cumberland,  it  is  associated  with  ores  of  cobalt; 
formerly  from  near  Alva  in  Stirlingshire ;  in  a  large  and  rich  vein  at  the  Atlas  mine,  Devoushiro ; 
at  San  Antonio,  near  Copiapo,  Chili ;  Mt.  Hlampa  (Sorata),  iu  Bolivia. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  small  quantities  with  wolfram,  scheetite, 
galena,  blende,  etc;,  hi  quartz ;  occurs  also  at  Brewer's  mine,  Chesterfield  district,  South  Carolina. 


21.  TUXJLJJBSXTNL  Aumm  paradozum  vel  problematicum  MuUer  v.  Beichensteinf  Phys.  Arb. 
Wien,  L  1782.  Sylvanite  Kirwanj  Mm.,  ii.  324,  1796.  Gkidiegen-Tellur  Klapr^  Beitr.,  ilL  2, 1802. 
Gediegen  Sylvan  Oerm.    Tellure  natif  auro-ferrifdro  K 

Hexagonal.  ^A^==86'  57',  G.  Eose;  C>Ai?=123°  4',  a  1-3302. 
Observed  planes,  H,  —Ji^  /,  0  ;  JRa  —JSy  over  base,  =113°  52'.  In  six- 
sided  prisms,  with  basal  edges  replaced.  Cleavage :  lateral  perfect,  basal 
imperfect.     Commonly  massive  and  granular. 

H.=2 — ^2-5.  G.=6'l — 6-3.  Lustre  metallic.  Color  and  streak  tin- 
white.    Brittle. 
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Oomp. — ^Acoording  to  Elaproth  (L  c\  Tellariam  92*55,  iron  7-20|  and  gold  0*25.  A  epedmea 
from  Kagyag  afforded  Petz  (Pogg^  IviL  447),  Tellariam  97*215,  and  gold  2*785,  with  a  trace  of 
iron  and  sulphur. 

Pyr. — In  the  open  tube  fuses,  giving  a  white  sublimate  of  tellurous  add,  which  B.  B.  fdses  tc 
colorless  transparent  drops.  On  charcoal  fuses^  volatilizes  almost  entirely,  tinges  the  flame 
green,  and  gives  a  white  coating  of  tellurous  add. 

Obs.— Native  tellurium  occurs  at  the  mine  of  Maria  Loretto^  near  Zalathna,  in  Transylvania 
(whence  the  name  Sylvan  and  Sylvaniie),  in  sandstone,  aooompanying  quartz,  iron  pyrites,  and 
gold.  About  forty  years  since  it  was  found  in  considerable  abundance,  and  was  melted  to  extract 
the  small  quantity  of  gold  it  contains. 


22.  NATIVU  SUIiPHnR.    Naturlicher  Schwefel  Cferm, 
Orthorhombic.     /A  7=101°  46',  6>Al-z=113°  6' 


Sonfre-FV. 

a:b:  c=2'34A: :  1 : 
1*23.  Observed  planes  :  O ;  vertical,  I,  i-i,  i-i,  i-2,  i-3;  domes,  1-*,  -^z,  ^?, 
H  H  H;  octahedral,  1,  J,  ^,  |,  1-S,  f  5. 


<?Ai=134° 
OAi=123 
O  A  1=108 


4r 

30 
19 


(?  A  1-8=115°  53' 
(?A1-J=117   41 
(9AfJ=128    12 

Cleavage 


lAl,  mac.,=106°  25' 
1 A 1,  brack,  =85  07 
lAl,    bas.,=143   23 

7,  and  1,  imperfect. 
Twins,  composition-face,  /,  some- 
times producing  cruciform  crystals. 
Also  massive,  sometimes  consisting 
of  concentric  coats. 

H.=l-5-2-5.  G.=2-072,  of  ciys- 
tals  from  Spain,  Lustre  resinous. 
Streak  sulphur-yellow,  sometimes 
reddish  or  greenish.  Transparent — 
Bubtranslucent.  Fracture  conchoidal, 
more  or  less  perfect.     Sectile. 

Oomp. — Pure  sulphur;  but  often  contami- 
nated with  clay  or  bitumen. 

Pyr.,  etc — ^Bums  at  a  low  temperature  ^th  a 

bluish  flame,  with  the  strong  odor  of  snlphurous 

acid.    Becomes  resinously  electrified  by  friction 

Insoluble  in  water,  and  not  acted  on  by  the  acids. 

Obs. — Sulphur  is  dimorphous,  the  crjrstals  being  obtuse  oblique  rhombic  prisms,  of  90°  32 , 

and  inclination  of  the  vertical  axis =96''  46',  when  formed  at  a  moderately  high  temperature 

(125**  0.,  according  to  Frankeuheim). 

The  great  repositories  of  sulphur  are  either  beds  of  gypsum  and  the  associate  rocks,  or  the 
regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sicily;  at  Couil, 
near  Cadiz,  in  Spain;  Bex,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former  situation; 
near  Bologua,  Italy,  In  fine  crystals,  imbedded  in  bitumen.  Sicily  and  the  neighboring  volcanic 
isles ;  the  Solfatara,  near  Naples ;  the  yolcanoes  of  the  Pacific  ocean,  etc.,  are  localities  of  the 
latter  kind.  The  crystals  from  SicUy  are  somethnes  two  or  three  inches  in  diameter.  It  is  also 
deposited  from  hot  springs  in  Iceland ;  and  in  Savoy,  Switzerland,  Hanover,  and  other  countries, 
it  is  met  with  in  certain  metallic  veins ;  near  Cracow  and  in  Upper  Egypt  there  are  large  deposits. 
A  fibrous  variety  is  found  near  Siena,  in  Tuscany.    Abundant  in  the  Chilian  Andes. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York,  Virginia,  etc,  sparingly ;  in  many  coal 
deposits  and  elsewhere,  where  sulphid  of  iron  is  undergoing  decomposition ;  in  microsoopic 
crystals  at  some  of  the  gold  mines  of  Yirg^la  and  North  Carolina ;  as  a  powder  and  in  crystals  io 
the  Western  lead  regions,  in  cavities  in  the  limestone ;  in  minute  crystals  on  cleavage  surfaces  of 
galena,  Wheatley  mine,  PhenixviUo,  Pa. ;  in  small  masses  in  limestone  on  the  Potomac,  twenty-five 
miles  above  Washington ;  in  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co. ;  in  Santa  Bso^ra 
in  good  crystals ;  near  Clear  lake,  Lake  Co..  a  large  deposit,  with  a  vein  of  cinnabar  (now  worked) 
cutting  through  it;  in  Nevada,  in  Humbolat  Co.,  in  large  beds;  Nye  and  Esmeralda  Coa^  12  m 
N.  of  Silver  Peak;  Washoe  Ca 
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^  salphur  minee  of  Sicily,  the  crater  of  Tulcano,  the  Solfatara  near  Naples,  and  the  beds  of 
CiJ)™!*,  afford  lai^e  quantities  of  sulphur  for  commerce.  It  is  also  obtained  in  roasting  the 
B^hi^  of  iron  and  copper. 

Bns  spedes  is  homceomorphous  with  barytes  and  marcasite  if  J-t  ^  taken  as  the  unit  macro 
(fazae.    The  above  fi^^re,  57,  is  by  Scacchi  of  Naples. 

23.  SSIjEITSTTIjPHXJR.    Selenschwefel  Sinrzsyert  Schw.  J.,  zliil  463. 
Resembling  sulphur,  but  of  an  orange  or  brownish  color. 

B.B.  on  charcoal  bama  readily,  yields  fhmes  of  selenium  and  sulphurous  acid.  Fro\  Yulcanc^ 
ae  of  the  lipari  ialnnda,  mixed  with  sulphur.    Also  obserred  by  the  author  at  Kilauea,  ^awaii 


24.  IWAMONPl  Adamas,  punctum  lapidis,  pretiostor  auro^  Jfanilius,  Astron.,  iy.  L  926  (ths 
earliest  distxDct  mention  of  true  Diamond).  Adamas,  in  part,  Plin.j  zxzyii.  15.  Demant  Germ, 
Diamant  /V. 

Isometric  Observed  planes,  1,  2,  /,  0,  3-f ,  i-f ,  i-f ;  often  tetrahedral 
in  planes  1,  2,  and  3-}.  Figs  1,  2,  3,  5,  6,  8,  24,  25,  27;  also  i-i, 
similar  to  fl  16  and  17 ;  also  £  40,  all  usually  with  curved  faces,  as  in  f. 
5S  (=27),  59  (=39),  60,  the  planes  of  which  are  3-J-;  60  is  a  distorted 
form  of  58.     Cleavage :  octahedral,  highly  perfect.     Twins ;  composition* 


&ce,  oetahedral,  as  in  fig.  50,  but  with  curved  faces ;  f.  61,  which  is  an 
elliptic  twin  of  68,^the  middle  portion  between  two  opposite  sets  of  six 
yknes  being  wanting ;  f.  63,  in  which  composition  is  parallel  to  the  octa- 
tedral  faces,  but  the  form  corresponds  to  two  interpenetrating  tetrahe 
irons,  as  illustrated  in  f.  62.    Karely  massive. 
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H.=10.  G.=-3-5295,  Thomson;  3*55,  Pelouze.  Lustre  briUiant  ad. 
mantine.  Color  white  or  colorless :  occasionally  tinged  yellow,  red,  orange 
CTeen,  bine,  brown,  sometimes  black.  Transparent;  translucent  wlie 
dai'k  colored.  Fracture  conchoidal.  Index  of  refraction  2439.  Exliibit 
vitreous  electricity  when  rubbed. 

Oomp. — Pure  carbon,  isometrio  in  oystallization. 

Var. — 1.  Ordinary^  or  crystallized.  The  cryetals  often  contain  numerous  microscopic  cavitio 
as  detected  bj  Brewster,  and  some  are  rendered  nearly  black  by  their  number;  and  around  thei 
cavities  the  diamond  shows  evidence,  by  polarized  light,  of  compression,  as  if  IVom  pressuro  i 
the  included  gas  when  the  diamond  was  crystallized.  Sometimes  crystals  bear  impressions  < 
other  crystals.  The  back  planes  of  diamonds  reflect  all  the  light  that  strikes  them  at  an  ang 
exceeding  24"  13',  and  hence  comes  the  peculiar  brilliancy  of  the  gem.  The  refraction  of  ligl 
by  the  diamond  is  often  irregular,  probably  arising  from  the  cause  which  has  produced  the  couvc 
forms.  In  some  plates  from  cr3rstals,  Desdoizeaux  has  observed  a  fixed  star  of  six  symmetric 
rays,  and  in  others,  allied  in  character,  the  rays  were  replaced  by  three  large  elliptical  area 
Desdoizeaux  shows  that  the  rays  are  symmetrical  with  reference  to  the  faces  of  the  octabcdro 

2.  Massive  In  black  pebbles  or  masses,  called  carbonado^  occasionally  1,000  carats  in  wci^l 
H.=10 ;  G.=3-012 — ^3-416.    Consist  of  pure  carbon,  excepting  027  to  2*07  p.  a 

8.  Anihradticj  Carbon  diamaniaire^  Count  de  Douhet,  Les  Hondes,  Ap.  11, 1867.  lake  anthr 
dte,  but  hard  enough  to  ncratch  even  the  diamond.  In  globules  ormammillary  masses,  consist ii 
partly  of  concentric  layers  J  fVagilo;  G.=l*66;  composition.  Carbon  97,  hydrogen  0-5,  oxygen  1 
Cut  in  facets  and  polished,  it  refracts  and  disperses  light,  with  the  white  lustre  peculiar  to  tl 
diamond.  Locality  unknown,  but  supposed  to  come  from  Brazil  C.  M^ne  has  observed  that  i 
anthracite  from  Creuzot,  consisting  of  C  98*2,  0  0*04,  ash  0*12,  long  heated  in  pieces  in  a  crucib! 
takes  a  metallic  lustre,  and  will  then  cut  glass  like  a  diamond.  As  anthradte  is  derived  frc 
bituminous  coal,  by  subjection  to  more  or  less  heat  under  pressure,  it  is  possible  that  the  dc^ 
or  condition  of  heating  may  produoe  an  anthradte  with  its  partidcs  partly  or  wholly  of  the  natu 
rf  the  diamond,  and  still  have  the  low  specific  gravity  of  anthradte. 

Pyr.,  etc. — Burns,  and  is  wholly  consumed  at  a  temperature  of  14°  Wedgewood,  producii 
carbonic  acid  gas.    It  is  not  acted  on  bv  acids  or  alkalies. 

Obs. — ^Xho  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated  granii] 
quartz  rock,  called  iiacolumite^  which  pertains  to  the  talcose  series,  and  which  in  thin  slabs 
more  or  less  flexible.  This  rock  is  found  at  the  mines  of  Brazil  and  the  Urals ;  and  also  in  Goor^ 
and  North  Carolina,  where  a  few  diamonds  have  been  found.  It  has  also  been  detected  in 
spedes  of  conglomerate,  composed  of  rounded  siliceous  pebbles,  quartz,  chalcedony,  etc-,  cemont 
by  a  kind  of  ferruginous  day.  Diamonds  are  usually,  however,  washed  out  from  the  s< 
According  to  H.  Denis  (Ann.  dos  K.,  III.  xix.  602)  the  diamond  in  Minas  Geraes,  Brazil,  is  foii 
in  two  different  deposits ;  one  called  gurgiiVio^  consisting  of  broken  quartz,  and  covered  by  a  1 1 
bed  of  sand  or  earth;  the  other,  oascalho^  of  roUed  quartz  pebbles,  united  by  a  ferruginous  el^ 
resting  usually  on  talcose  days,  the  whole  the  debris  from  talcose  rocks.  The  first  do^io 
affords  the  finest  diamonds,  and  both  contain  also  gold,  platinum,  magnetic  iron,  rutile,  etc.  T 
most  celebrated  mines  are  on  the  rivers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  v^Ik 
the  sands  (the  waters  being  turned  ofi^  are  washed  by  slaves.  It  has  lately  been  found  iu  BaVi 
on  the  river  Cachoeira,  at  the  mines  of  Sunia  and  Sincora ;  and  Damour  has  recognized  in  t 
sand  of  the  locality,  quartz,  feldspar,  rutile,  brookite,  anatase,  zircon,  diaspore,  magnetic  iron,  ^i 
in  grains,  anhydrous  phosphat*^  of  alumina  and  lime,  a  silicate  of  yttria,  and  a  hydro-phospbato 
yttria.  At  Bogagem,  Mlnas  Geraes,  an  enormous  diamond  of  254^  carats  has  been  found ;  it  v 
a  dodecahedron,  with  beveled  edges,  in  which  there  were  impressions  of  other  diamond  crysti 
showing  that  it  was  originally  one  of  a  dustor;  it  weighs,  since  cutting,  122  to  125  carats,  aiicj 
called  the  "Star  of  the  South."  The  Brazilian  mines  were  first  opened  in  1727,  and  it  is  estim&t 
that  since  then  they  have  yielded  two  tons  of  diamonds. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where  worked  for  ^c 
and  also  at  other  places. 

In  India  the  diamond  is  met  with  at  Purteal,  between  Hyderabad  and  Kasulipatam,  whero  - 
famous  Kohinoor  was  found ;  but  there  are  now  only  two  places  of  exploration,  and  these  aro 
to  some  of  the  natives  for  less  than  25  francs  a  year;  and  if  the  hands  find  a  stone  worth  fou.r 
five  rupees  ($2  to  $2  J)  a  month,  they  consider  themselves  fortnnate.  To  such  a  state  are  • 
famous  mines  of  Golcouda  now  reduced.  They  are  obtained  also  near  Parma  in  Bundelcii 
where  some  of  the  most  magnificent  specimens  have  been  found;  also  on  the  Mahanuddy  i^ 
EUore.  The  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  tho  B;atoos  mountain.  *j 
river  Gunil,  in  the  province  of  Constantino  in  Africa,  is  reported  to  Irnvo  afforded  some  diamoi] 

In  the  United  States  a  few  crystals  have  been  met  with  in  Rutherford  Co.,  N.  C,  and  Hail   < 


Digitized  by 


Google 


DIAMOND.  23 

Oa.  (Am.  J.  Sd  II.  it  253,  and  xy.  373);  they  occur  also  at  Portia  mine,  Franklin  Ck>.,  K.  G. 
(6«nth);  one  handsome  one,  over  ^  in.  in  diameter,  in  the  Tillage  of  Manchester,  opposita 
Bichmond,  Ya. 

In  Califomia,  at  Cherokee  rayine,  in  Batte  Co. ;  aJso  in  N.  San  Joan,  Nevada  Co. ;  in  French 
Corral,  one  of  1^  carats;  at  Forest  HiU,  £1  Dorado  Co.,  of  H  carats;  Flddletown,  Ajnador  Co.; 
near  Placerrille.    Reported  fhsm  Idaho. 

In  Australia,  in  the  vallej  of  the  Turon ;  in  the  hed*  of  the  Macquarie ;  mouth  of  Pyramul 
Creek ;  on  Calcula  Creek ;  and  also  in  Victoria;  also  in  West  Australia,  at  Freemantle. 

In  Brazil  the  diamond  has  been  found  massive,  in  small  block  pebbles,  called  carbonadOj  having 
the  specific  gravity  3012 — ^3416.  They  proved  on  trial  to  be  pure  carbon  excepting  2*07  to  0*27 
per  cent  Tiiis  compact  diamond  is  sold  in  the  region  at  75  cents  the  carat  of  three  and  one-sixth 
grains  troy,  and  the  masses  are  sometimes  I,00i)  carats  in  weight 

Brewster  finds  that  diamonds  contaia  generally  numerous  microscopic  cavities,  and  some  are 
rendered  nearly  black  by  their  ntftnber;  and  around  those  cavities  the  diamond  shows  evidence 
of  compression,  as  if  from  pressure  in  the  included  gas  when  the  diamond  was  crystallizing. 
Diamonds  have  boon  observed  having  impressions  of  otlier  crystals. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavemier  as  in  posses- 
sion of  the  Great  MoguL  It  weighed  originally  900  carats,  or  2769*3  gprains,  but  was  reduced  by 
cutting  to  861  grams.  It  has  the  form  and  size  of  half  a  hen's  ogg.  It  was  found  in  1550  in  the 
mine  of  Golone.  The  Pitt  or  Regent  diamond  weighs  but  136*25  carats,  or  419}  grains;  but  is 
of  unblemished  transparency  and  color.  It  is  cut  in  the  form  of  a  brilliant,  and  is  estimated  at 
£125,000.  The  Kohinoor  measured,  on  its  arrival  in  Eugland,  about  1 J  inches  in  its  greatest 
diameter,  over  f  of  an  inch  in  thickness,  and  weighed  I86^r  carats,  and  was  cut  with  many 
facets.  It  has  since  been  recut,  and  reduced  to  a  diameter  of  liV  by  1|  nearly,  and  thus 
diminished  over  one-tliird  in  weight  It  is  supposed  by  Mr.  Teunant  to  have  been  originally  a 
dodocahedron,  and  he  suggests  that  the  great  Russian  diamond  and  another  large  skb  weighing 
130  carats  were  actually  cut  from  the  original  dodecahedron.  Tavemier  gives  the  original  weight 
at  787-^  carats.  The  Rajah  of  Mattan  has  in  his  possession  a  diamond  from  Borneo,  weighing 
367  carats.  The  mines  of  Brazil  were  not  known  to  afford  diamonds  till  the  commencement  of 
the  18th  oentury. 

Colorless  diamonds  are  in  general  most  highly  esteemed.  When  cut  and  polished,  a  diamond  of 
the  purest  water  in  England,  weighing  one  carat,  is  valued  at  £12  ;  and  the  value  of  others  is 
calculated  by  multiplying  the  square  of  the  weight  in  carats  by  1 2,  except  for  those  exceeding 
20  carats,  the  value  of  which  increases  at  a  much  more* rapid  rate.  This  rule  is  scarely  regarded 
in  market,  as  the  standard  of  purity  and  taste  for  different  countries  differs,  and  the  slightest  tinge 
of  color  affects  greatly  the  commercial  value.  Blue  is  an  exceedingly  rare  color ;  and  one  of  this 
shade,  the  Hope  diamond,  weighing  only  4jt  carats,  but  of  peculiar  bisauty  and  brilliancy,  is  valued 
at  £25,000.  A  yellowish  diamond  of  large  size  (value  £12,000)  has  been  found  by  Fremy  to  take 
a  rose-red  color  when  heated,  which  color  it  retains  for  two  or  three  days,  and  then  resumes  the 
original  yellow.    An  emerald-green  diamond  in  the  Dresden  Treasury  weighs  31^  carats. 

The  ancient  Romans  had  rings  set  with  the  diamond,  and  used  the  chippings  for  arming  gravers' 
tools.  Pliny  speaks  of  the  six-angled  form  of  the  crystals  of  the  adamaSf  and  their  resemblance 
to  two  pyramids  or  tops  placed  base  to  base,  a  description  that  would  apply,  perhaps,  as  well  to  a 
double  hexagonal  pyramid  as  to  an  octahedron ;  yet  it  is  probable,  from  the  other  characters  men- 
tioned, the  hardness;  rarity,  small  size,  use,  and  occurrence  in  gold  regions,  that  the  octahedral 
diamond  was  referred  to.  The  adamas  of  the  ancients  included  some  corundum  and  other  hard 
stones,  and  even  hard  metal.  Theophrastus  makes  no  mention  of  the  true  diamond.  (See,  on  the 
adamas  of  the  ancients,  King  on  Precious  Stones  and  Gems,  p.  19.) 

The  method  of  polishing  diamonds  was  discovered  in  1456,  by  Louis  Berquen,  a  citizen  ot 
Bmges,  previous  to  which  time  the  diamond  was  known  in  Europe  ouly  in  its  uncut  state.  It 
appears  to  have  been  practised  long  before  in  India,  the  faceting  of  the  Kohinoor  dating  far  back 
into  uncertain  time.    (See  King,  pp  30,  31.) 

The  diamond  has  probably  proceeded,  like  mineral  coal  and  oil,  firom-the  slow  decomposition  ol 
vegetable  material,  or  even  from  animal  matters,  either  source  affording  the  requisite  carbon ;  but 
it  has  been  formed  under  those  conditions  as  to  heat  that  has  produced  the  metamorphism  of 
argillaceous  and  arenaceous  schists  and  their  auriferous  quartz  veins ;  since  it  is  found  exclusively 
in  gold  regions,  or  in  the  sands  derived  from  gold-bearing  rocks.  The  schists  that  were  altered 
at  the  time  may  have  previously  been  shales  impregnated  with  petroleum,  or  other  carbonaceous 
Bubstances  (hydrocarburets)  of  organic  origin.  Chancourtois  observes  that  the  formation  from  a 
bjdrocarburctted  vapor  or  gas  is  analogous  to  that  of  sulphur  from  hydrosulphuretted  emana- 
tions. In  the  oxydation  of  the  latter  by  the  humid  process,  the  hydrogen  becomes  oxydized,  and 
only  a  part  of  the  sulphur  changes  to  sulphurous  acid,  the  rest  remaining  as  sulphur.  So  in  the 
humid  oxydation  of  a  carburetted  hydrogen,  the  hydrogen  is  oxydized,  part  of  the  carbon  beoomef 
carbonic  acid,  and  the  rest  remains  as  carbon  and  may  form  crystallized  diamond. 
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NATIVE  SLSMEZnS. 


26.  GRAPUITJbl.  Plumbago^  Kolybdieiia,  Bly-Brtz,  BronuUf  Ujzl,  58,  1739  [not  Plumbago 
Afffic^  Gesner],  Blyertz  pt,  Mica  plctoria  nigra,  Molybdisna  pt,  Fott.,  131,  1747.  Mioa  dea 
Peintree,  Crayon,  ^.  Trl  Wall,  1753.  Black  Lead.  Reisubley  (= Drawing-lead)  Genn,  Molyb- 
denum Linn.,  1768.  Plumbago  Schede  (proving  its  carbon  nature),  Ak.  H.  Stockholm,  1779. 
Plombagine  de  LisU,  Crist.,  1783.  Graphit  Wem.,  Bergm.  J.,  380, 1789,  KarsL^  Mus.  Leak.,  ii 
339,  1789.    Carfooret  of  Iron.    Fer  carbur^  Fr. 

Hexagonal.  In  flat  eix-sided  tables.  IiAli=:8o^  29',  Kenngott,  by  cal- 
culation from  Ticonderoga  crystals,  which  have  the  planes  2^,  |-2  and  2-2, 
with,  approximately,  <?Af-2=137^  0  A  2=110°,  and  6>  A  2=122°.  A  plane, 
observea  by  Haidinger,  is  probably  J  jB,  or  ^2  ;  the  angle  measured,  40°  56% 
was  the  basal  angle  of  the  pyramid.  The  basal  planes  {0)  are  often  striated 
parallel  to  the  dternate  edges.  Cleavage  :  basal,  perfect.  Commonly  in 
imbedded,  foliated,  or  granular  masses.  Barely  in  globular  concretions 
radiated  in  structure. 

B[.=l— 2.  G. =2-0891;  of  Ticonderoffa,  2-229  Kenngott;  2-14  Wun- 
siedel,  Fuchs,  Lustre  metallic.  Streak  black  and  shinmg.  Color  iron- 
black — dark  steel-gray.  Opaque.  Sectile;  soils  paper,  Thin  laminae 
flexible.    Feel  greasy. 

Var. — (a)  Foliated;  (b)  oolomnar,  and  sometimfis  radiated;  (c)  scaly,  massive,  and  slaty 
{d)  ^nular  massive ;  (e)  earthy,  amorphous,  without  metallic  lustre  ezoept  in  the  streak;  (/)  in 
radiated  concretions. 

Oomp.— Pure  carbon,  with  often  a  little  oxyd  of  iron  mechanically  mixed.  Scheele  (1779,  L  c.) 
and  some  later  chemists  made  the  iron  essential,  and  the  species  a  carburet  of  iron.  Vanuxem  iu 
1825  (J.  Aa  Philad.,  v.  21)  showed  that  the  iron  was  an  oxyd,  and  unessentiaL  He  obtained 
from  the  graphite  of  Buatletown,  Pa.,  Carbon  94*4,  ox.  iron  and  manganese  1*4,  silica  2*6,  £[  0'6=- 
99.  Fuchs  found  (J.  pr.  Ch.,  vii.  253)  only  0*33  p.  a  of  ash  (or  impurities)  in  that  of  Wunsiedelf 
a  pure  black,  amorphous,  tmmetallic  kind,  metallic  in  streak,  having  Q-.=2'14;  Fritzsche  (B.  H. 
Z^.,  323,  1854)  0-9  in  that  of  Ceylon. 

Tlie  following  are  analyses  of  different  graphites  by  0.  M^ne  (C  B.,  Ixiv.  1091,  1867) : 

Comp.  of  100  parts  of  ash. 


aiLa 

G. 

Carbon 

Vol 

Ash 

Si 

& 

t^Ag,(k 

ll068. 

1.  Ural,  Mt  AHbert 

2-1759 

94-03 

0-72 

5-25 

64-2 

24-7 

10^ 

0-8 

0-S 

2.  Cumberland,  JBugland 

2-3455 

91-55 

1-10 

T35 

52«6 

28-3 

12-0 

6-0 

1-2 

3.  Mugrau,  Bohemia 

2-1197 

9105 

4-10 

4-85 

61-8 

28-5 

8-0 

0-7 

1-0 

4.  2Saptau,  Lower  Austria 

2-2179 

90-63 

2-20 

7-17 

550 

30-0' 

14-3 

-.- 

0-7 

6.  Swarbock,  Bohemia 

2-3438 

88-05 

1-05 

10-90 

620 

28-5 

6-3 

1-5 

1-7 

6.  Fagerita,  Sweden 

2-1092 

87-65 

155 

10-80 

58-6 

31-5 

7-2 

0-5 

2-2 

7.  Cumberland 

2-5857 

84-38 

2-62 

13-00 

62-0 

25-0 

100 

2-6 

0-4 

8.  Passau,  Bavaria 

2*3032 

81-08 

7-30 

11-62 

63-7 

35-6 

6-8 

1-7 

2-2 

9.  Buckingham,  Canada 

2-2863 

78-48 

1-82 

19-70 

660 

261 

6-2 

0-6 

1-2 

10.  Cumberland 

2-4092 

7810 

6-10 

15-80 

68-6 

30-5 

7-5 

8-5 

— 

11.  Ceora,  BrazQ 

2-3865 

77-15 

2-55 

20-30 

790 

11-7 

7-8 

1-5 

— 

12.  Passau,  Bavaria 

2-3108 

73-65 

4-20 

22-15 

69-5 

211 

5-5 

2-0 

1-9 

13.  Madagascar 

2-4085 

70-69 

518 

24-13 

69-6 

31-8 

6-8 

1-2 

0-G 

14.  Ceylon 

2-2659 

68-30 

5-20 

26-60 

50-8 

41*5 

8-3 

— 

— 

16.  Pissie,  Hantes-Alpes 

2-4572 

59-67 

3-20 

37-13 

68-7 

20-8 

8-1 

1-6 

0-9 

Other  analyses:  16-19,  V.  Eegnault  (Ann.  Ch,  Phys.,  XL  I  202);  20, 

21,  a  0.  Wheeler  (pri? 

iwntrib.): 

C 

H 

Ash 

16.  Canada  (L) 

17.  "     (II.) 

18.  "     (IIL) 

86-8 

• 

0-5 

12-6=99-9  Rognault 

76-35 

0-70 

23-40= 

100-45  RegnaulU 

98-56 

1-34 

0-20= 

100-10 

Begnault 

19.  Siberia 

89-61 

0-60 

10-40= 

100-51  Begnault. 

20.  Albert  mine,  Siberia 

94-7 

5-3=100  Wheeler. 

21.            " 

i( 

97-17 

2'8y= 

100  Wheeler. 
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\-^  ^^PcjJ*^  .^^tapimskoi,  v.  Jevreiiiof  found  (Russ.  B.  J.  1849)  C  94-77,  ash  5-22  (=§i  2*04,  f 

r^«-   ^^  Mg,  Ca  0-17);  v.  Laakovsky  fouDd  (BulL  Soc.  Nat  Mosc  1856)  in  a  plumose  va 

^^a^  ^2  *"^  IS'^l,  water  0-888;  v.  Pusirevski  found  (Verh.  Min.  Ges.  St.  Pet.  1857,  1858) 

^n^_  4t^^^^'  ^  ^'^'^^  ^^^  80™®  ^e»  (^^  ^"i  a°<i  G.=2-26-2-31.    In  G.  of  the  Kirgh 

«eW^  Hermann  found  C  40*55,  earthy  matters  56-56,  ti  2-89=100.    These  results  show  ths 

il?*l*'!f*^*'^  arising  from  impurities  are  irreat.    The  material  analyzed  by  Wheeler  is  that  use 

l>7  Uae  arm  of  A.  wrEaber.    ^  '^ 

ygiHcnfceflrifa,  Piddington,  appears  to  be  impure  graphite,  or  is  between  coal  and  graphite ;  it 
•o^ia  itractare,  and  highly  metallic  in  lastre.  It  aflforded  Piddington  Oarbon  85-70,  water  ai 
n^phnr  4-00,  aeaqoioxyd  of  iron  2*50,  earthy  impurities,  chiefly  sUica,  7-50,  water  and  loss  0-30: 
TT-/^  i«»  occurs  au  sulphuret  Tenasserim^  Rev.  F.  Mason,  Mauhnain,  1852,  p.  52. 
^^^■>  «*c.— At  a  hi^  temperature  it  bums  without  flame  or  smoke,  leaving  usually  some  it 
«qrdof  iron.  BJBl  infosible ;  fused  with  nitre  in  a  platinum  spoon,  deflagrates,  converting  ti 
■•^gent  into  carbonate  of  potash,  which  effervesces  with  adds.    Unaltered  by  acids. 

Oba.-  Graphite  occura  in  beds  and  imbedded  masses,  laminae,  or  scales,  in  granite,  gneiss,  mi< 

■™«t,  crystaQine  limestone.    It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the  coal  c 

™^*^^  ^onaation.    Sometimes  met  witii  in  greenstone.    It  is  a  common  furnace  product. 

•    ij  ^*  variety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap,  which  occui 

"~J^  *^*® ;  in Glenstrathfarrar in  Invemesshire,  forms  nests  in  gneiss ;  at  Arendal  in  Norway, i 

^'SM-te;  at  Pargaa  in  Finland ;  in  the  Urals,  Siberia,  Finland ;  in  various  parts  of  Austria ;  Prui 

*^i  ^^™*»*  *t  Graigman  in  Ayrshire,  it  occura  in  ooal  beds,  whidi  have  been  altered  by  conta( 

^™i  trap.    In  Irkutsk,  in  the  Tunkinsk  mts.,  at  the  very  valuable  Mariinskoi  graphite  mine, 

*fg*'  !".•■*  ^^^^  *»en  obtained,  having  the  structure  of  the  wood  from  which  it  was  formed.    Larj 

^^^*^^  brou^t  from  the  Bast  Indies, 

^J^onns  beds  in  gneiss,  at  Sturbridge,  Mass.,  where  it  presents  a  structure  between  scaly  an 

^S^*^?^    ftT'  *°^  *^  occasional  approximation  to  distinct  crystallizations ;  also  at  Nortli  Brool 

e«,^ruxifield,  and  Hinsdale,  Mass.;  extensively  in  Oornwail,  near  the  Uousatonic,  and  in  Asl 

c«tfMB*?*^»'-  '^^^^  ^^  Brandon,  Vt;  at  Grenville,  C.  B.,  associated  with  spheue  and  tabular  spi 

js * «nn/nr  luneatone.    Foliated  graphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake  George 

is  i»  a^*^  ??8Per'8  Bock,  associated  with  pyroxene  and  sphene.    Near  Amitv,  Orange  Co.,  N.  Y 


a2^' "Tin/ar  fimeatoao.    Foliated  graphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake  George 

^-'x^m*^"*^/^  white  Umestone,  aocompanving  spinel,  chondrodite,  hornblende,  etc. ;  at  Rossi 
as    n^^^L*^  ^'  ^7  ^'^  ^^  ^'^j  *^"  ^  gneiss ;  in  Franklin,  N.  J,,  in  rounded  ooncn 


^oas   rauiiated  within ! 


FiMrmm^^a  fi^  Within  ;  in  Wake,  N.  C. ;  on  Tyger  River,  and  at  Spartenburgh  near  the  Cowpen 
soBtr^^L^  '  *^  ^  Bucks  Co.,  Penn.,  three  mUes  from  Attleboro',  associated  with  tabuk 
iS^^J^^^^^rtv  •"**  «»PoUte ;  and  one  and  a  half  miles  fh)m  this  locaUty,  It  occurs  in  abnndanc 
iZriZ^r-  '^  -*5^seU'8  black  lead  mine.  There  is  a  large  deposit  at  St.  John,  New  Brunswick. 
^svi«Ar:«  ^^^^  ^^i^  ^^^  iniiies  of  Sturbridge,  Mass.,  of  Ticonderoga  and  Fishkill,  N.  Y.,  o 
^^^nt  o/^      ^'^^ake,  N.  0.,  are  worked;  and  that  of  Ashford,  Conn.,  formerly  allbrded 

^S^M^to^^^TT^^f?  ^e««^  applied  to  this  species,  is  inappropriate,  as  it  contains  no  lead.    The  nam 

lS^^.-Ilf        t  ■"  ^ertvedfromyp«7o',/«nte. 
wm^^^Ta  A  -°iT^^  *^^  graphite  of  Braby  and  Storgard  numodinie,  with  the  inclination  of  th 
WU*^^  TOvL  'i*!  ^^^^^"^  ^*®®)  ^^  ^^'^  ^^  ohUqvLe  prism=106"  21',  and  angle  of  prisi 


'^ 
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26  BTTLPHIBS,  TBLLUBIDS,  ETC. 


n.  SULPHTDS,   TELLURIDS,    SELENIDS,    AESENIDS, 
ANTIMONipS,   BKMUTHIDa 


Theee  are  three  natural  divisions  of  the  species  of  this  section : 

1.  SiMPLB    SULPHIDS    AND    TeLLUBIDS    OF    MeTALS    OF   THE  SuLPHUB    OR 

Absenic  Group. 

2.  Simple  SuLPHros,  Tellurids,  Selenids,  AitSENros,  Antimonids,  Bis- 
MUTHiDs,  OF  Metals  of  the  Gold,  Iron,  and  Tin  Groups.  Some  of  the 
species  contain,  along  with  sulphur,  also  arsenic,  antimony,  or  bismuth  ; 
but  the  arsenic,  antimony,  or  bismuth,  in  such  cases,  replaces  sulphur  as 
its  isomorph. 

3.  Double  Sulphids  :  oe  SuLPHARSENriEs,  SuLPHANTiMONrrES,  Sulpho- 

BISMUTHITES. 

In  this  section  of  Sulphids,  etc,  the  atomic  weights  of  arsenic^  anUfmny  and  hismuOi  are  taken 
at  half  the  value  given  in  the  table  on  pagezvi,  as  it  is  in  this  state  that  thej  approximate  to  sul- 
phur in  the  forms  and  relations  of  their  compounds.  The  atomic  weights  thus  halved  are,  for 
arsenic  37*5,  antimonj  61,  bismuth  105;  that  of  sulphur  being  16. 


1.  SIMPLE  SULPHIDS  AND  TELLURIDS  OF  METAIJS  OF 
THE  SULPHUR  AND  ARSENIC  GROUPS. 

L  REALGAR  GROUP.    Composition  RS.    Ciystallization  Monodinia 

26.  Realqah,  AsS. 

2.  ORPIMENT  GROUP.    Composition  R?S'.    Crystallization  Orthorhombia 

27.  Oepiment,  Ab^"  29.  Stibnitb,  Sb'B' 

28.  DmoHPHiTE,      ?As*S*  30.  BisaruTHiNrrE,    BiW 

8.  TBTRADYMTTE  GROUP.    Containing  Bi,  Te. 

31.  Tbthadymitb,  33.  "Wehbutb. 

32.  JOSEITE. 

4.  MOLTBDENITB  GROUP.    Containing  MolybdenuuL 

34.  MOLTBDENITB,  MoS'. 

26.  REAIjGAR.  'LaviaplKn  Theophr^  325  B.a  Havia^taxn  JDioseor.,  60  A.D.  Sandaracha  Flm^ 
xxzv.  6,  77  A.B.  Sandoraca  Gemu  Reuschgeel,  Rosgeel,  Agric,^  444,  etc.,  1529,  Intcrpr^  468, 
1546.  Rauschgelb  pt,  Arsenicum  sulphure  mixtum,  Risigallum  pt.,  Realgar,  Arsenicum  rubrum, 
WaJl^  224,  1747.     Arsenic  rouge  Fr.  Trl  Wall.,  406,  1753.     Realgar  natif;  Rubine  d* Arsenic; 
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dfLiiie, mass,  1165.  BedSulpbuietof  Arsenia  Bothes BauBct^lb, Opennent,  <7«rm.  Arsenic 

Monoclinic.    ^=66°  5',  I A  1=74:°  26',  Marignac,  Scacchi  0  A  14=138' 
21';  a:  h:  c=0-6755  : 1 :  0-6943, 

0  A  I=10i°  12'  0  A  i^=113"'  65' 

OM-i=139   38  t-2At-2=113     6 


aA    1=133"!' 
a  A  1-2=115   1 


Cleavage :  *-l,  O  rather  perfect ;  I,  i-*  in  traces, 
or  fine;  compact. 


Also  granular,  coarse 
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Obserred  planes. 

H.=1'5 — 2.  G.=3'4 — 3*6.  Lustre  resinous.  Color  aurora-red  oi 
orange-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.     Fracture  conchoidal,  uneven. 

Oomp. — As  S=SuIphur  29*9,  arsenic  70-1=100.  A  speoimen  from  Fola  de  Lena  in  Aaturia, 
Spain,  gave  Hugo  Miller  (J.  Ch.  See.,  xi.  242)  S  30-00,  As  70*25. 

Pyr.,  etc. — ^In  the  closed  tube  melts,  volatilia^s,  and  gives  a  transparent  red  sublimate;  in  the 
open  tube,  sulphurous  fames,  and  a  white  crystalline  sublimate  of  arsenous  acid.  B.B.  on  char- 
coal burns  with  a  blue  flame,  emitting  arsenical  and  sulphurous  odors.     Soluble  in  caustic  alkalies. 

Obs. — Occurs  with  ores  of  silver  and  lead,  at  Felsobanya  in  Upper  Hungary,  at  Kapnik  and 
Kagyag  in  Transylvania,  at  Joachimsthal  in  Bohemia,  at  Schneeberg  in  Saxony,  at  Andrcasberg 
in  the  Harz ;  at  Tajowa  in  Hungary,  in  beds  of  clay ;  at  Binnonthal,  Switzerland,  in  dolomite ;  at 
Wiesloch  in  Baden,  in  the  Muschelkalk;  near  Julamerk  in  Koordistan;  in  Vesuvian  lavas,  in 
minute  crystals.  Strabo  speaks  of  a  mine  cf  sandaraca  (the  ancient  name  of  this  species)  at 
Pompeiopolis  in  Paphlagonia. 

For  recent  crystallographic  observations  see  Hessenberg's  Min.  Notizen,  Nos.  1  and  3. 

The  name  realgar  is  of  Arabic  origin. 

Alt.— Changes,  on  exposure,  to  orpiment  ( As^  S*)  and  arsenolite  (As'  0'),  6  of  As  S  becoming 
2  As^  S',  and  2  As  being  sot  free  which  changes  to  As'  0'  or  arsenolite  (Volger).  A  black  crust 
sometimes  forms  on  realgar,  which  is  supposed  by  Yolger  to  bo  a  sulphid  containing  less  sulphur 
than  realgar. 

27.  ORPQMDEINT.  'Ap^cviKiif  Theophr.  'Apvt^tK6¥  Dmcor.  Auripigmentum,  Arrhenicum,  Plin^ 
xxxiii.  22,  zxxiv.  56,  Auripigmentum,  Germ,  Operment,  Agnc,^  Interpr.,  4G3,  1546.  Orpiment 
Bauscbgelb  pt.,  Risigallum  pt.,  Arsenicum  flavum,  WaU.,  224, 1747.  Arsenic  jaune  Fr,  trl  Wall, 
i  406^  1753.  Gelbes  Rausohgelb  Germ.    Arsenic  sulfure  jaune  Dr,  Yellow  sulphuret  of  Arsenic 

Orthorhombic.  /A 7=100°  40',  0  AU=126°  30';  a  :  J  :  c=l-3511  :  1  ; 
1'2059.     Observed  planes  as  in  the  annexed  figure. 
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(9Al.J=131^45' 
(9  A  2-2=127   27 


i-5Ai.Sov.t-J=117M9' 
2-5  A  2-2    adj.  =  94   20 


14aM=88*^30' 

2-2  A  2-5  ov.  1-1=131    36 


Cleavage  :  i-^  highly  perfect,  ii  in  traces,  i-t  longitudi 
nally  striated.  Also,  massive,  foliated,  or  columnar  j 
sometimes  reniform. 

H.  =  1-5  —  2.  G.  =  3-48,  Haidinger ;  3-4,  Breithaupt. 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ;  else- 
where resinous.  Color  several  shades  of  lemon-yellow. 
Streak  yellow,  commonly  *a  little  paler  than  the  color. 
Subtransparent — subtranslucent  Sub-sectile.  Thin  lami- 
nse  obtained  by  cleavage  flexible  but  not  elastic. 

Oomp.— As*  S'=Sulphur  89,  arsenic  61=100. 
Pyr.,  etc. — ^In  the  closed  tube,  fuses,  volatiluses,  and  gives  a  daric  yel- 
low sublimate ;  other  reactions  the  same  as  under  realgar.    Dissolves  in  nitromuriatic  add  and 
omstic  alkalies. 

Obs.— Orpiment  in  small  crystals  is  imbedded  in  clay  at  Tjyowa,  near  Neusohl  in  Upper  Hun- 
gary. It  is  usually  in  foliated  and  fibrous  masses,  and  in  this  form  is  found  at  Kapnik  in  Tran- 
sylvania, at  Holdawa  m  the  Bannat,  and  at  Felsobanya  in  Upper  Hungary,  where  it  exists  in 
metalliferous  vems,  associated  with  realgar  and  native  arsenic;  at  Hall  in  the  Tyrol  it  is  found  in 
gypsum ;  at  St  Gothard  in  dolomite ;  at  the  Solfatara  near  Naples,  it  is  the  result  of  volcanic 
sublimation ;  in  Fohnsdorf,  Styria,  foimd  in  brown  coaL  Near  Julamerk  in  Koordistan,  there  is 
a  large  Turkish  mine.  Occurs  also  at  Acobambillo,  Peru.  Small  traces  are  met  with  in  Edenville. 
Orange  Co.,  N.  Y.,  on  arsenical  iron. 

The  name  orpiment  is  a  corruption  of  its  Latin  name  anripigmentnm,  *' golden  painty*'  which  was 
given  in  allusion  to  the  color,  and  also  because  the  substance  was  supposed  to  contain  gold. 

The  crystalline  form  is  made  monocHnic  by  Breithaupt  (B.  H.  Ztg.,  xxv.  194).  He  mskes  i-t  the 
cllnodiagonal  plane,  and  i-{  the  front  or  orthodiagonal,  with  the  planes  i-l,  above  and  below  i-I, 
hemidomes,  inclined  at  unequal  angles  on  i-l,  that  below  at  an  angle  2''  to  3°  the  smaller.  Also^ 
he  makes  i-i  the  plane  /.    Ko  definite  measurements  are  given. 
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28.  DIMORPHTTB.    Dimorfina  Soacchi,  Mem.  Geol  sulla  Oampania,  Napoli,  116, 1849. 

Orthorhombic.  Two  types :  (A),  /A  /=  98°  6\  (9  A  l-f  =  127°  50';  a: 
b  :  c=l-2876  : 1  : 1-1626 ;  (B)  common  form,  /A/=100°32',  (?  A  l-t=127'' 

g^  r;  a:  J:  (?=  1-3262:1  :1'203. 

Observed  planes  aa  in  the  an* 
nexed  figures. 

In  A,  C>A  1=120°  23',  <?Al-t 
=131°  50',  6^Afi  =  160°  49', 
l-iAl-i  over  (9=83°  40',  lAl 
ov.  1-1=111°  10'. 

In  B,  <?Aft=121°  6',  (?Aft 
=  161°7',  OAf}=116°40',*^A 
t-J=112°  45'.  Cleavage  none. 
Crystals  minute. 

H.=1'5.  G.=3*58.  Lustre  splendent  adamantine.  Color  orange-yel- 
low: powder  saffron-yellow.    Translucent  and  transparent.     Fragile. 

Oomp.— From  imperfect  trials  by  Scaochi,  perhaps  As*  S'=Sulphur  24*55,  arsem'o  76*46=100. 

Pyr.,  etc. — ^Heated  iu  a  poroelain  crucible  with  a  spirit  lamp,  affords  odorous  Aunes  and  be* 
oomes  rod ;  with  more  heat  becomes  brown,  gives  off  yellow  fames,  and  eyaporates,  leaying  no 
residue ;  with  soda  a  garlic  odor.    Completely  soluble  in  nitric  acid. 

Obs. — From  a  fumaroie  of  the  Sol&tara,  Phlegrsean  fields.  Crystals  not  oyer  half  a  milUmetet 
in  their  longest  direction. 
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19.  mBNrrS.  Ek^/i^,  YIhSi,  nxan>o^0a>;iov,  Dioacor.  Siimmi,  Stibi,  Stibium,  Plin.,  xxxlii  33, 
S4.  86bl,  Spiessglas,  BaaU  Valentine  (who  proved  it  to  contain  sulphur),  1480.  Lupus  metal 
loTum  Alchem,  Spiess-Glass-Erz  BrOckmann,  Berkwerke,  1727,  Spitsglasmalm,  Minera  Anti 
monii,  Antimonium  Sulphure  mineralisatum,  WaiL^  237,  1747.  Grauspiessglaaerz,  Grauspiess- 
{^anserx,  Antimonglanz,  Oerm,  Antimoine  sulfur^  Fr.  Sulphuret  of  Antimony;  Gray  Anti* 
aony;  Antimony  Glance.  Stibine  Beud^  Tr.,  iL  421,  1882.  Antlmonit  Haid,,  Handb.,  668, 
1M&.    Stibnite  Dana,  Min.,  1854. 

Orthorhombic.  /a/=:90°  54',  6>  Al-t=134°  16' ;  a:h\  c=l-0259  :  1  : 
1-0158.  Observed  planes :  O  ;  vertical  /,  ir%  i-iy  ^4)  ^)  ^i  ^2,  i-5,  i-l, 
t-5,  i4,  ^5,  i-S  ;  domes,  |-t,  |-t,  i-z,  1-1,  ^i,  H,  H  1-^j  i-h  i-h  3-? ;  octahe- 
drons,-^, i,  1,  3;  14, 14,  14,  14,  14,  i-2,  f2,  fl,  f2,  2-2,  6  5,  3-S,  fl, 
f4.    Krenner. 

(9Al-i=134°42'i. 
i-2Ai-2,  mac.,=127   36 
l-iAl-i,  top,=89   24 

Lateral  planes  deeply  striated 
longitudinally.  Cleavage :  iri  highly 
perfect.  Often  columnar,  coarse  or 
nnej  also  granular  to  impalpable. 

BL=2.  G.=4-516,  Haiiy;  4-62, 
Mohfi.  Lustre  metallic.  Color  and 
streak  lead-gray,  inclining  to  steel- 
gray:  subject  to  blackisn  tarnish, 
sometimes  iridescent.  Fracture 
small  sub-conchoidal.  Sectile.  Thin 
laminae  a  little  flexible. 


OAi=154^20'. 
O  A  1=124   45 
6>Aa-5=113   49 


(?  A  1=124°  45'. 
lAl,brach.,=108   40 
lAl,  bas.,=110   30 
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Ootap. — Sb*  S'=Sulphur  28*2,  antimony 
71-8 =10a  Bergmann,  who  made  the  first 
deteiminaiiQn  of  the  sulphur  in  the  mineral 
(Opoeo,  iu  167,  1782),  obtained  S  26,  Sb  74=100.  Eight  analyses  of  stibnito  fVom  Amsberg, 
West{^ialia,  gave  Sohneider  a  mean  of  Sb  71*48,  S  28*52,  excluding  0*38  p.  c  of  quartz;  the 
results  of  the  analyses  varied  from  71*441  to  71*519  (Pogg.,  xcviiL  293).  Schnabel  obtained 
for  the  same  Sb  72*03,  S  27*85,  Fe  0*18  (Ramm.  Min.  Ch.,  39). 

Pyr.,  eto. — In  the  open  tube  sulphurous  and  antimonous  fumes,  the  latter  condensing  as  a 
white  sublimate  which  B.B.  is  non-volatile.  On  charcoal  fuses,  spreads  out,  gives  sulphurous 
and  antimonous  fnmefl^  coats  the  coal  white  with  oxyd  of  antimony;  this  coating  treated  in  R.P. 
tiittes  the  flame  greenish-blue.    Fus.=l.    When  pure  perfectly  soluble  in  muriatic  acid. 

Obs. — Oocurs  with  spathic  iron  in  beds,  but  generally  in  veins.  Often  associated  with  blende, 
heavy  spar,  and  quartz. 

Met  with  in  veins  at  Wolfsberg,  in  the  Harz:  at  Braunsdorf,  near  Freiberg;  at  Przibram; 
Pelsobanya,  Schemnitz,  and  Kremnitz,  in  Hungary,  where  it  often  occurs  in  diverging  prisms, 
■everal  inches  long,  accompanied  by  crystals  of  heavy  spar  and  other  mineral  species ;  at  Pereta, 
in  Tuscany,  in  crystals;  in  Katharinenberg,  in  the  Urals ;  in  Dumfriesshire,  fibrous  and  laminated ; 
m  Cornwall,  abundant  near  Padstowand  Tintigel;  also  crystallized  at  Wheal  Boys ;  at  Hare  Hill, 
in  Scotland ;  in  Perthshire.    Also  found  at  different  Mexican  mines.    Also  abundant  in  Borneo. 

In  the  United  States  it  oocurs  sparingly  at  Carmel,  Penobscot  Co.,  Me. ;  at  Cornish  and  Lyme, 
X.  H. ;  at  "  Soldier's  Delight,"  Md ;  abundant  in  the  granitic  range,  south  side  of  Tulare  valley, 
near  pass  of  San  Amedlo ;  iu  the  Humboldt  mining  region  in  Nevada,  and  usually  argentiferous ; 
ilao  in  the  mines  of  Aurora,  Esmeralda  Co.,  Nevada.  Also  found  in  New  Brunswick,  20  m.  from 
Fredericton,  S.W.  side  of  St  John  B. 

Thi  ore  affords  nearly  all  the  antimony  of  commerce.  The  crude  antimony  of  the  shops  i« 
fteuoed  by  simple  fusion,  which  separates  the  accompanying  rock.  From  this  product  most  of 
tfw  phannacoaticEd  preparations  of  antimony  are  made,  and  the  pure  metal  extracted. 

Jhia  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  etc.,  to  increase  the 
flnrent  ip^^  of  the  eye ;  whence  they  called  the  ore  nXarvSipOdXiioy,  from  rAar  js,  broad,  and  'o^daX/i^f^ 
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eye.  According  to  Bioscorides,  it  was  prepared  for  this  purpoee  by  endo/iing  it  in  a  lump  of 
doiigh,  and  then  burning  it  in  the  coals  till  reduced  to  a  cinder.  It  was  then  extinguished  with 
milk  and  wine,  and  again  placed  upon  coals  and  blown  till  ignition :  after  which  the  heat  wac 
discontinued,  lest,  as  Pliny  says,  "plumbum  fiat,"  it  become  lead.  It  hence  appears  that  the  mota. 
antimony  was  occasionally  seen  by  the  ancients,  though  not  distinguished  from  lead. 

On  cryst.  see  Krenncr,  Ber.  Ak.  Wien,  11  1864,  436. 

Alt — Changes  on  exposure  by  partial  oxydation  to  antiniony  blende  (2  Sb'  S"+Sb'  0"),  and  by 
further  oxydation  to  valentiniie  (S*  0*).  Antimony  ochre  (bV  0*+Sb'  0'),  and  also  Sb»  0*+5H, 
are  other  results  of  alteration. 

30.  BISBffnrUiNlTJJ.  Yisimutum  Sulphure  mineralisatum  (fr.  Eiddarhyttan)  Oronst,^  193 
1758.  Wismuthglanz  (TmTL;  Bismuth  sulfur^  1>'.  Sulphuret  of  Bismuth.  Bismuth  Glance 
Bismuthine  Beud.,  Tr.,  il  418,  1832.    Bismutholamprite  Ghck.^  Syn.,  27,  1847. 

Ortliorhombic.  /a/=91°  30'.  Observed  planes  /,  i-t,  i-?,  i-5.  Brooke. 
Cleavage :  bracliydiagonal  perfect ;  macrodiagonal  less  so ;  basal  perfect. 
In  acicular  crystals.     Also  massive,  M'itli  a  fofiated  or  fibrous  stmcture. 

H.=2.  G.=64-6-459 ;  7*2;  7-16,  Bolivia,  Forbes.  Lustre  metallic. 
Streak  and  color  lead-gray,  inclining  to  tin-white,  with  a  yellowish  or  ii'i- 
descent  tarnish.     Opaque. 

Oomp. — Bi'  S'=Sulphur  18-76,  bismuth 81-25=100 ;  isomorphous  with stibnite.  Analyses:  1, 
H.  Rose  (Gilb.  Ann.,  LixiL  192);  2,  Wehrle  (Baumg.  Ztg.,  x.  385);  3,  Scheerer  (Pogg.,  Ixv,  299); 
4,  Hubert  (Haid.  Ber.,  iii.  401);  5,  Rammelsberg  (5th  SuppL,  261);  6,  F.  A.  Genth  (Am.  J.  Scl, 
n.  xxiii.  415);  7,  D.  Forbes  (PhiL  Mag.,  IT.  xnx,  4): 

S  Bi 

1.  KiddarhTttan      18-72    80-98=:99-70  Rose. 

2.  Retzbanya  18-28    8096=99-24  Wehrle. 

.S.  Gjellebak  1912  79-77,  Fe  015,  Cu  0-14=9918,  Scheerer;  G.  6-403. 

4.  Oravicza  19-46  7455,  Fe  0*40,  Cu  3*13,  An  0*53,  Pb  2-26=100-33  Hubert. 

5.  Cornwall  18-42  78'00,  Fe  1-04,  Cu  2-42=99*88  Rammelsberg. 

6.  Riddarhyttan  18*19  77'33,  Fe  031,  Cu  0-39,  Te  0-30,  Se  ir.,  Actinolite 2-93=99-46  Genth. 

7.  BoKvia  19-61  80-95 =100-54  Forbes. 

Pyr.,  etc. — In  the  open  tube  sulphurous  fumos,  and  a  white  sublimate  which  B.B.  fVises  into 
drops,  brown  while  hot  and  opaque  yellow  on  cooling.  On  charcoal  at  first  gives  sulphurous 
fumes,  then  fuses  with  spirting,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.  Fus.=l.  Dis- 
solves readily  in  hot  nitric  acid,  and  a  vi^ito  precipitate  falls  on  diluting  with  water. 

Obs. — Accompanies  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill,  Oarrock  Fells,  in  Cum- 
berland, having  a  foliated  structure;  occurs  near  Redruth;  at  Botallack  near  Land's  End;  at 
Herland  Mine,  Gwennap ;  with  childrenite,  near  Callington ;  at  Lanescott  mine,  near  St  Austell ; 
at  Johanngeorgenstadt,  Altenberg,  Schneeberg,  in  limestone ;  with  cerium  ore  at  Riddarhyttan, 
Sweden ;  at  the  San  Baldomero  mine,  near  Sorata,  Bolivia,  foUated,  massive,  and  acicular. 

Occurs  with  gold,  pyrite,  and  chalcopyrite  in  Rowan  Co.,  N.  C,  at  the  Bamhardt  vein.  Re- 
ported by  Shepard  to  have  been  found  with  chrysoberyl  at  Haddam,  Ct. 

G.  Rose  obtained  from  artificial  crystals,  I A  1=90°  40',  i-5  Ai-S=53°  40'  and  126*  20',  /At-i= 
135**  20',  i.4Ai-4=28°  23',  *-4Ai^=152''  14'.  G.=7-10— 6*89,  the  variation  depending  on  some 
bismuth  present    Pogg.,  xci.  402. 

31.  TETRADTMITXI.  Ore  of  Tellurium  (fr.  Tellemark)  Esmarkj  Trans.  G.  Soc.,  iii.  413,  Juno 
1,  1815.  Tellurwismuth  (fr.  Riddarhyttan)  Berz^  Ac  H.  Stockh.,  1823.  Telluric  Bismuth.  Te- 
tradymite  (fV.  Schubkau)  Said,^  Baumg.  ZS.,  is.  129,  1831.  Bismuth  tellure,  Tellurc  seleni^ 
bismuthif&re  Fr.  Bomine  BetuLj  Tr.,  U.  538,  1832.  Bismuthotellurites  pt  Glockcr^  Syn.  19, 
1847.    Tellurbismuth  Balch^  Am.  J.  Sd.,  11.  xxxv.  99,  1863. 

Hexagonal.  Oa^=118°  38',  i?A^  =  81°  2' ;  a  =  1-5865.  -2A-2= 
66°  40',  (9A-2=105°  16',  Haid,  from  Schubkau  crystals.  Crystals  often 
tabular.    Cleavage :  basal,  very  perfect.    Also  massive,  foliated,  or  granular. 

H.=1'5— 2.  &.=7*2— 7'9,  Lustre  metallic,  splendent.  Color  pale  steel 
gray.    Not  very  sectile.    Laminae  flexible.    Soils  paper. 
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Comp^  Var. — Coxusists  of  bismuth  and  teDurium,  with  sometiiies  sulphur  and  selenium,  li 
sulphur,  when  present,  replaoes  part  of  the  tellurium,  the  analyses  for  the  most  part  afford  the 
general  formula  Bi'  (Te,  S)*. 

Yar.  l.~J^ec  from  sulphur.  Bi'  Te"=Tellurium  48*1,  bismuth  51-9 ;  analyses  1—7.  G='?-868j 
from  Dahlonega,  Jackson;  7*642.  id.,  Balch. 

2.  Sulphurous.  Bi*  (|  Te  +  iS)*;  analyses  8—11.  G.=7-500,  crystals  from  Schubkau,  Wehrle ; 
7*514,  id.,  Baumgartner ;  7'237,  fr.  Davidson  Co.,  Genth.  The  name  Bomine,  after  von  Born,  was 
given  by  Beudant  in  1 832.  and  Wehrle's  analysis  of  the  Schubkau  ore  was  the  only  one  cited. 

3.  Sdeniferous,  The  Tellemark  ore,  aocordlDg  to  Bcrzelius,  gives  B.B.  a  strong  odor  of 
selenium. 

Analyses:  1—3,  Genth  (Am.  J.  Sci.,  11.  lix.  16);  4,  6,  Genth  (ib.,  xxxi.  368);  6,  7,  D.  M.  Balch 
(ib.,  XXXV.  99);  8,  Wehrle  (Schw.  J.,  h'x.  482,  1830);  9,  Berzelius  (Jahresb.,  xil  178,  1831);  10, 
Hruschauer  (J.  pr.  Ch.,  xlv.  456);  11,  0.  T.  Jackson  (This  Min.,  712,  1850);  12,  Genth  (Am.  J. 
ScL,  ILxviai): 


Te 


S      Se      Bi 


Fe 


1.  Fluvanna  Go^Va.  48-19 

tr. 

63-07 

=101-26  Genth. 

2.          "              " 

47-07 

ir. 

63-78 

=100-85  Genth. 

3.          "              " 

49-79 

ir. 

51-56 

=  101-35  Genth. 

4.  Dahlonega 

48-22 

ir. 

ir. 

[50-83] 

0-17 

Cu  006,  Au,  quartz,  eta,  0-72=100 Gentb. 

5. 

47-25 

tr. 

ir. 

50-97 

0-25 

"  0-06,     *♦        "      "  0-80=99-33  Genth. 

6.          " 

48-26 

_ 

61-46 

=  99-72  Balch. 

7.          " 

48-73 

— 

51-57 

=100-30  BalclL 

8.  Schubkau 

34-6 

4-8 

ir. 

60-0 

=  99-4Wehrle. 

9.          " 

3605 

4-32 

— 

68-30 



gangue  075=99-42  Berz. 

10.          « 

36-8 

4-6 

— 

69-2 

=99-6  Hruschauer. 

11.  Whitehall,  Va. 

35-05 

3-65 

— 

58-80 

Au,  ¥^i,  Si  2-70=100-20  Jackson. 

12.  Davidson  Co.,N.O.  33-84 

6-27 

ir. 

61-35 

=  100-46  Genth. 

Fi5«her  obtained  in  an  analysis  of  the  Fluvanna  mineral,  6*81  p.  c  of  selenium.  But  Dr.  Genth 
finds  in  it  no  selenium  or  sulphur.  0.  T.  Jackson  obtained  (Am.  J.  Sci.,  U.  xxvii.  366)  the  compo- 
sition of  joseite  for  the  Dahlonega  mineral ;  but  the  later  results  of  Genth  and  Balch  havo 
shown  this  to  be  incorrect. 

P3rr.-rln  the  open  tube  a  white  sublimate  of  tellurous  acid,  which  B.B.  fuses  to  colorless  drops. 
On  charcoal  fuses,  gives  white  fumes,  and  entirely  volatilizes :  -tinges  the  E.F.  bluish-green ; 
coats  the  coal  at  first  white  (tellurous  acid),  and  finally  orange-yellow  (oxyd  of  bismuth) ;  some 
varieties  give  sulphurous  and  selenous  odors ;  that  from  Fluvanna  Ck>.,  Va.,  gave  Fisher  a  red 
sublimate  of  selenium  in  the  open  tube. 

Obfl.— Occurs  at  Schubkau  near  Schemnitz;  at  Betzbonya;  at  Tellemark  in  Korway ;  at  Bast- 
naes  mine,  near  Riddarhyttan,  Sweden. 

In  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  Spotsylvania  Co.,  at  Monroe 
mine,  Stafibrd  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold;  in  North  Carolina,  David- 
son Co.,  about  6  m.  W.  of  Washington  mine,  in  foliated  scales  and  lamellar  masses  along  with 
gold,  chalcopyrite,  magnetite,  epidote,  limonite,  eta ;  it  was  partly  altered  to  a  combination  of 
tellurous  acid  and  oxyd  of  bismuth,  with  but  little  of  carbonate  of  bismuth  (Genth,  I  c.) ;  in 
Georgia,  Lumpkin  Co.,  4  m.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  counties. 

32.  JOS£rn3.    Tellurure  de  Biflmuth  Damour,  Ann.  Oh.  Phys.,  IlL  xiil  372,  1845.    Bomine, 
Tellure  bismuthifere  dii  Bresil,  Ihif,  [not  Bornine  JkucL]    Joseit  Kenng.,  Min.,  121,  1853. 

Hexagonal,  with  i>erfect  basal  cleavage,  like  tetradymite.  Soft.  G.= 
7'924 — ^7'936.  Lustre  submetallic.  Color  grayish-black,  steel-gray.  Fragile. 

Oomp.— From  Damour's  wialyses,  Bi*  Te'  (S,  Se)"=Bi"  (J  Te  +  i(S,  Se))*,  or  a  tellnrid  of  bia- 
muth,  in  which  half  of  the  tellurium  is  replaced  by  sulphur  and  selenium.  Analyses  by  Damonr 
0.C): 


1.  San  Job4  Brazil 

2.  "  " 


Te        S       Se       Bi 
16-93    3-15     1-48    79-15     =99*71 
16-68         4-58  78-40    ==98-66 


Ban  nelsberg  obtained  from  an  allied  mineral,  from  Cumberland,  England  (Min.  Ch.,  5) :  Tel* 
tnrium  6*73,  sulphur  6'43,  l^muih  84-33=97-49:  corresponding  to  Bi*,  Te,  S*,  making  the  Te  9 
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An  ore  from  florata,  iMSsing  for  native  bismnth,  and  mentioned  under  that  spedes,  gaTO  IMwt^ 
as  there  cited,  6*09  p.  a  of  teUurhim,  with  As  0*38,  and  S  0-07 ;  while  GenUi  found  hi  anothei 
specimen  onlj  0*042  Te.  Forbears  specimen  may  hare  the  formula  Bi'  Te.  It  is  foliated  nearly 
like  tetradymite. 

Pyr.~B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  an  opei  tube  it  gires  off  some  sul- 
phur, then  white  ftunes  of  ozyd  of  tellurium,  and  then  affords  a  decided  odor  of  selenium ;  and  in 
the  upper  port  of  the  tube  a  white  coating  with  some  brick-red  oyer  it,  due  to  the  selenium ;  and 
a  yellowish  residue  below  due  to  the  ozyd  of  bismuth. 

Obs. — ^Found  in  granuUr  limestone  at  San  Jose,  near  Mariana,  provinoe  of  Minas  Geraes,  Brazil, 
and  first  brought  to  France  by  Mr.  Claussen. 

33.  WBHRUTB.  Argent  molybdique  de  .Bom,  Gat  de  Baab.,  il  419,  1790.  Wasserblel* 
silber,  Molybdiin-eilber,  Wem^  Letztes  Min.  Syst,  18,  48,  1817.  Molybdic  silver.  Wismuth 
glanz  Klapr^  Beitr.,  L  254,  1791^.  Tellurwismuth  Ben.,  Ak.  H.  Stockh.,  1823.  Wismuthspiegel 
Wei88.  Spiegelglanz  [=Mirror-glanoe]  £rei(h,  Tetradymite  pt  many  auOton.  Wehrliti^ 
mot,  Mm.,  L  188,  1841.    Pilaenit  Kenng.,  Min.,  121,  1863. 

Hexagonal.    Like  tetradymite  in  perfect  basal  cleavage. 
B[.=l — 2.    G.=8"44,  Wehrle.    Lufitre  very  bright.    Color  light  steel- 
gray.    Thin  folia  a  little  elastic. 

Oomp^— Bi  (Te,  S)',  with  Te :  8=3: 1,  from  an  imperfect  analysia  by  Wohrle  (Baumg.  Ztg.,  Iz. 
144): 

Deutsch-Pilsen        Te  29*74       8  2*33       Bi  61*16       Ag2*07    =95*29 

Tyr^,  eta — ^like  tetradymite. 

Oba.— From  Doutsch  Filsen,  m  Hungary.  First  reported  as  an  ore  of  silyer  and  molybdenum. 
IHstinguished  from  tetradymite  by  its  high  specific  gravity.  Breithaupt  obtained  G.=8'00  with  a 
specimen  not  wholly  free  from  the  gangue.     • 

34L  MOIiTBDBNITB.  Kot  Mdybdttna  [=produot  fr.  partial  redact  and  ozyd.  of  Galena] 
JHoacor^  Flin.,  Agric  Blyerte,  Molybdena  pt  [rest  graphite]  WaXL,  181, 1747,  Unn^  1748, 1768. 
8ulphur  ferro  et  stanno  saturatum  (fr.  Bastnaes,  etc.),  Wasserbley  pt,  Molybdena  pt,  CronsL, 
1 39, 1758.  Molybdena  (with  discor.  of  metal)  JBdm,  Ak.  H.  Stockh!,  1782,  1788-1793.  Was- 
serblei  Wem,  Molybdinglans  Oerm,  Molybdena  Ki/no.,  Min.,  1796  (caDa  the  metal  Molybden* 
ite).    8ulphurot  of  Molybdena.    Molybdtoite  Brongn.,  il  92,  1807,  citing  Elirwan  as  authority 

Monoclinic?  Hexagonal?  In  short  or  tabular  hexagonal  prisms. 
Twins:  consisting  of  three  combined  crystals,  sometimes  indicated  by 
Btrise  on  the  base  of  the  hexagonal  prisms,  at  right  angles  to  its  sides,  hav- 
ing occasionally  replaced  terminal  edges.  Cleavage :  eminent,  parallel  to 
base  of  hexagonal  prisms.  Commonly  foliated,  massive,  or  in  scales ;  also 
fine  grannlar. 

H.=l — 1*5,  being  easily  impressed  by  the  nail.  G.=:4r-44 — I'S.  Lustre 
metallic.  Color  pure  lead-gray.  Streak  similar  to  color,  sliffhtly  inclined 
to  ffreen.  Opaque.  LaininaB  very  flexible,  not  elastic.  Sectite,  and  almost 
malleable.    Gray  trace  on  paper. 

Oomp. — Mo  8*6=: Sulphur  41*0,  molybdenum  69-0=100.  Analyses:  1,  Brandes  (Schw.  J.,  xzlx. 
825);  2,  Seybert  (Am.  J.  ScL,  iy.  1822,  820);  3,  4,  Svanberg  k  Sbmye  (J.  pr.  Ch.,  zU?.  267);  5^ 
Wetherill  (Am.  J.  ScL,  IL  xr.  443): 

Mo  8 

1.  Altenberg                                     69*6  40*4=100  Brandes. 

2.  Chester,  Fa.        G.=4'444            69*42  39-68=99*10  Seybert 

3.  SmoaUnd                                       68*627  40*573,  gangue  0*80Q  8  &  8. 

4.  BohOslaa                                        67*164  39*710,      "      3*136  8  ft  8. 

6.  Beading^  Fa.  66*727  88*198,  9e  3-495,  Si  2*283   H.  0*297  WotheriO 
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Pyr^  •to.— In  the  open  tube  solphnroas  ftmies.  B.B.  in  the  forceps  Infusible,  imparts  a  yel* 
bwiflh-green  oolor  to  the  flame ;  on  charcoal  the  pulverized  mineral  glTes  in  O.F.  a  strong  odoi 
of  sulphur,  and  coats  the  coal  with  crystals  of  moljbdic  acid,  which  appear  yellow  while  hot,  and 
white  on  cooling;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coating  be  touched 
with  an  intermittent  RF.,  it  assumes  a  beautiful  azure-blue  oolor.  Decomposed  by  nitric  add, 
leaving  a  white  or  grayish  residue  (molybdic  acid). 

Obs^— Molybdenite  generally  occurs  imbedded  in,  or  disseminated  through,  granite,  gneisB, 
EircoD-syenite,  granular  limestone,  and  other  crystalline  rocks.  At  Numedal  in  Sweden,  Arendal, 
Selba,  and  Tellemarken  in  Norway,  Ker^^chinsk  in  Russia,  and  Auerbach  in  Saxony,  it  has  been 
observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  Bhrenfriedersdorf  in  Saxony; 
Schlackenwald  and  Zinnwald  in  Bohemia ;  Bathausberg  In  Austria ;  near  Miask,  Urals ;  Bastuaes, 
etc.,  Sweden;  in  Finland;  Laurvig  in  Norway;  Ohessyin  France;  Peru;  Brazil;  Calbeck  Fell, 
Garrock  Fells,  and  near  the  source  of  the  Ooldew  in  Cumberland,  associated  with  tungstato 
of  lime  and  apatite;  several  of  the  Cornish  mines;  in  Scotland  at  East  Tulloch,  south  of  Loch 
Tay;  at  Mount  Ooiyby  on  Loch  Creran,  etc  • 

In  Munej  at  Blue  HiH  Bay  and  Camdage  farm,  in  largo  crystallizations ;  also  at  Bmnswick, 
Bowdoiuham,  and  Sanford,  but  less  interesting.  In  CkmvLt  at  Haddam.  and  the  adjoining  towns 
on  the  Connecticut  river,  in  gneiss  in  crystals  and  large  plates ;  also  at  Saybrook.  In  VenrunU^ 
at  Newport,  with  crystals  of  white  apatite.  In  H  Hampshire^  at  Westmoreland,  four  miles  south 
of  the  norUi  village  meeting-house,  in  a  vein  of  mioa  slate,  abundant ;  at  LlaudaiT  in  regular  tabu- 
lar crystals;  at  Franconla.  In  ifoAs.,  at  Shutesbury,  east  of  Lodce's  pond;  at  Brimfleld,  with 
iolite.  In  K.  Torkf  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  rutile, 
zircon,  and  pyrite.  In  Penn.,  in  Chester,  on  Chester  Creek,  near  Reading ;  near  Concord,  Cabarrus 
Co.,  N.  C,  with  pyrite  in  quartz.  In  Calif ornio^  at  Excelsior  gold  mine,  in  E.Tcels!or  district.  In 
Canada^  at  Balsam  Lake,  Terrace  Cove,  Lake  Superior ;  north  of  Bakuun  Lake,  on  a  small  island 
in  Big  Turtle  Lake,  with  scapolite,  pyroxene,  etc.,  in  a  vein  of  quartz  intersecting  crystalline 
Umestone;  at  St  Jerome,  C.  E. ;  at  Seabeach  Bay,  near  Black  River,  N.  W.  of  L.  Superior  (48''  46' 
N.,  87'*]7'W.). 

Distinguished  from  plumbago  by  its  lustre  and  streak,  and  also  by  its  behavior  before  the  blow- 
pipe and  with  adds. 


2.  SIMPLE  SULPHIDS,  TELLUEIDS,  SELENIDS,  AKSENIDS, 
ANTIMONIDS,  BISMUTHIDS,  PHOSPHIDS,  OF  METALS  OF 
THE  GOLD,  IRON,  AND  TIN  GEOUPS. 

Three  diviBions  of  these  Sidphidsy  Arsenide^  etc.,  are  here  recognized : 
(1)  a  haaio  division,  in  which  the  atomic  ratio  between  the  sulphur  or 
arsenic  metal  and  the  others  is  1  to  more  than  one ;  (2)  a  proto  division, 
with  the  ratio  1:1;  (3)  a  deuio  division,  with  the  ratio  1:2.  In  these 
ratios,  and  in  stating  the  formulas  beyond,  the  halved  atomic  weights  of 
arsenic,  antimony,  and  bismuth  are  in  view,  as  stated  on  p.  26.  In  the 
third  division,  some  species  are  included  which  appear  to  be  combinations 
of  deuto  and  proto  compounds. 

The  mineral  chaloopyrU^  is  sometimes  referred  to  the  double-binary  sulphids,  on  the  ground 
of  its  oontaining,  along  with  a  protosulphid,  the  sulphid  Fe*  S' ;  but  as  the  existence  of  a  sesqui- 
sulphid  Fe*  S'  is  not  established,  whDe  Fe  S*  is  the  one  of  common  occurrence,  the  more  probable 
view  of  the  sulphid  is  that  it  consists  of  two  sulphids  Fe  S  and  Fe  S'  in  combination.  Tliis  view 
is  sustained  by  the  near  isomorphism  of  pyrite  and  chalcopyrite.  The  above  remark  applies  also 
to  homite  and  pyrrhotU&j  in  which  Fe*  S*  has  beev  supposed  to  be  present.  Fe' S',  it  should  be 
noted,  equals  Fe  S  +  Fe  S'.    LinncBiie  and  carrolite  come  into  the  same  category. 

In  an  article  in  the  American  Journal  of  Science,  vol  xliv.  1867,  the  author  gives  reasons  foi 
believing  that  the  oompounds  crystallizing  in  hexoffcmai  forms  have  the  number  of  atoms  of  the 
negative  element  3,  or  a  multiple  of  3,  and  in  tetragonal  forms,  a  multiple  of  4 ;  whence  it  follows, 
that  while  ordinary  isomdaric  blonde,  or  sulphid  of  zinc^  for  example,  may  be  2in  S^  the  hexag<miO^ 


Digitized  by 


Google 


81 


SULPHIDS.   ETC 


or  wurtrite,  is  probably  Za'  S*. 
and  mineral  spedes. 


The  principle,  if  real,  has  a  yeiywide  applicaticm  among  cbemica] 


L  BASIO  OR  DTSORASITE  DIVISION, 


35.      Dybobasith       Ag«Sb                             37.  Dombtketb 

ea»As« 

(B)          "                Ag*Sb                               38.  Aloodonttb 

6n«As« 

86.      OHiLBNTrB        Ag"Bl                            89.  "WmTNirmB 

€u»As« 

n.  PROTO  OR  aALBNA  DIVISION. 

1.  GALENA  GROUP.— Isometric,  holohedraL 

40.     Aeobntitb       Ag  S                                48.  Ausattb 

PbTe 

41.        NaUM ANNTTB      (Ag,  Pb)  S«                               49.  BOBSJITB 

(6u,  Fe)  S 

42.      EUOAIBITB         (eT2,Ag)Se                                  " 

(6a,Fe)8+SPeS« 

43.      Obookbsitb       (Ou,  T1)  Se                       60.  Bbrzbijanitb 

enSe 

44.       Galbnitb           Pb  S                                       61.  OlflnLLITE 

(6u,Zn,R)S+iFe8" 

44  A.  HuAaooLiTB      (Pb,  Zn)  S                       62.  Alabanditb 

MnS 

45.      Olausthalub  Pb  Se                              63.  Strpoobttb 

Cos 

46.      ZoEaiTB          ?(Pb,  6u)  Se                      64.  Pbktlanditb 

(Ni,  Fe)  S 

47.     Lehrbaohitb    (Pb,  Hg)  Se                     65.  Gbuxauitb 

2.  BLENDE  GROUP.— Isometric^  tetrahedraL 

(Zn,Cd)S 

[MABacATiiB         (Zn,  Fe)  S                         67.  Voltzitb 

ZnS+iZnO 

8.  CHALOOdTB  GROUP.— Orthorhombia 

68.  Hbsstcb              Ag  Te                             61.  Ghalcooitb 

euS 

59.  DALBinNZETB           Ag  S                                            62.  STBOlCETEBm 

(eu,Ag)S 

60.  AOANTHITH              Ag  S                                            63.  SiBBNBBBaCT 

(Fe,Ag)S+iPefiP 

4.  PTBRHOTITE  GROUP.— HezagonaL 

CdS 

ZnS 

66.  MiLLEBiTE            Ni  S                                 7L  Nioooutb 

NiAs 

67.  TBOILXTB                    Fe  S                                             72.  BBEITHAtTFniB 

NiSb 

68.  PrBBHOTiTB         Fe  8+ J  Fe  S»                  73.  Kanetth 

MnAs 

ra.  DEUTO  OR  PYRITB  DIVISION. 

1.  PiTRITE  GROUP.— Isometric 

75.  Pteue             Fe  S*                                  83.  Smaltttb, 

(Go,  Fe,  Ni)  A«« 

76.  Haubbitb         Mn  S*              . 

RAs+RAs* 

77.  OuBANiTB         [2(Pe,eu)S+FeST  +  [2FeS*]  84.  SKOTTBBODrw 

Co  As' 

78.  Chalooptbitb  2  (6ti,  Fe)  S+Fe  S"              85.  Cobaltttb 

Co  (Si  As)» 

79.  BABNnABDTiTB  [2(eu,Fe)S + Fe  S^  +  [6u  S]  86,  Gbbsdobpfitb 

Ni  (S,  As)» 

80.  Stanotte          2  (6u,  Fe,  Zn)  S+Sn  S'        87.  Ullmanttitb 

Ni  (S,  Sb,  As)« 

81.  Ltknjeite          2  Go  3+ Go  S*                       88.  Gobynttb 

Ni  (S,  As,  Sb)« 

82.  Cabbollttb       2(eu,  Oo)S + Co  S"  +  [2Go  S^]  89.  Laubttb 

RaS'[+,»ffRu*08| 

2.  MARGASITB  GROUP.— Orthorhombia 

90.  Maboasitb         Fe  S*                                94.  ABSBNOPYBrra 

Fe  {B,  ArY 

91.  Lbuooptbitb       Fe  As'                             95.  Glauoodot 

(Oo,Pe)(8,As)- 

92.  RAioiBUUSBBamNiAs*                             96.  Paoeti 

Pe(iS+tAs)« 

93.  MoBsm              Fe  As*+Fe  As                 97.  AiJX)CLA8rrB 

C/)(S,  A8)*4-nB{A8 

198.  SILVAHITH            (Ag,  An)  Te» 
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1  KAGYAGITE  GBOUP.— Tetragonal 

L  GOVELLITE  GROUP.— Hexagonal 
160.  GoTSLLiTB  Cu  Stores* 


rN.-.-^^^ 


L  BASIC  OR  DTSCRASITE  DIVISION. 


3S.  DxbuhAbi'I'ju.  Ai^gentam  natiTum  antimonio  adunatom  Bergm^  Sdagr.,  169,  178S, 
Spesglaius-Silber  Selb,  Lempe  Hag^  iii.  6,  1786.  SUberspiesBglanz,  Sinese^as^ber,  Antimoo- 
SIber,  Germ.  Antiinonial  BSlrei.  Argent  Antimonial  Fr.  Discrase  Send.,  U.  613, 1832.  Sia- 
OMit  RSbtl,  T  Piodr.  StoduoUth,  1837. 

Orthorliombic. 
1 : 1-7315. 


7a  7=119°  59';   Oa  l-i  130°  41';  a:i:  c=l-1633  : 


Oa    i=126 
0  A  1-5=142 


ffi 


r 

40 
12 


(?Al-?    =     146^    6' 
0A24    =     126    39n^ 
1  A  1,  mac,  132   42 

Cleavage:  basal  distinct :  1-i  also  distinct ;  / 
imperfect.  Twins :  stellate  forms  and  hexagonal 
prisms.  Also  massive,  granular;  particles  of 
various  sizes,  weakly  coherent. 

H.=3-6— t  G.=9-44r-9-8a ;  9-4406,  Haliy. 
Lustre  metallic.  Color  and  streak  silver-white, 
inclining  to  tin-white ;  sometimes  tarnished  yel- 
low or  blackisli.    Opaque.     Fracture  uneven. 


lA  l,brach.,=92^ 
i-i^iri=z  98  13 J 
i.gAt-5=120    1 


0 

i 

1-i 

1 

1-5 

14 

i-S 

24 

i4 

I 

iri 

i-S 

Oomptr-(A)  Ag*  Sb= Antimony  22,  sUvep  78=100.    Also  Obaerred  planes. 

fF'  Ag»Sb= Antimony  15-66,  sUver  84-34  Also  Ag*  Sb'=SUver 

T2-9i  antimony  27-08.  Analyses:  1,  2,  7,  Klaproth  (Beitr.,  ii.  298,  iil  173);  8,  Vauquolln 
illaiy»s  Mm.,  iiL  392);  4^  Abich  (Orell's  Ann.,  1798,  iL  3);  6,  Plattner  (Ramm.  Min.  Oh.,  30); 
^  3,  9,  Bammdsbeig  (Za  G.,  xtL  620): 


1.  WoUacfa,  eoarse  grcuwlar 


Antimony  [24' 


2.  AndieaBher^  foUated  grcMular,  G.=9-82  [23] 

3.  "  [22] 

4.  «  [24-76] 
6.            **  16-0 

6.  "  [2708] 

7.  WoUiMdi,  flue  graMOar  [16] 

8.  "         G.  =  10  027.  15-81 

9.  "  [17-81] 


saver  78  Elaproth. 

77  Klaproth. 

78  Vauquelin. 
75-25  Abidh. 
84-7=99-7  Plattner. 
72-72  Ramm. 

84  Klaproth. 

83-85,  As  ^=99-66  Bamm 

82*19  Ramnu 


Pyr,  etc<— B.BL  on  charooal  fuses  to  a  globule,  coating  the  ooal  with  white  ozyd  of  antimony, 
ttd  tuSkj  giving  a  globule  of  almost  pure  silver.  Soluble  in  nitric  acid,  leaving  ozyd  of 
atisnoy. 

Obfc-JOccups  in  veins  near  Wolfach  in  Baden,  Wittichen  in  Suabia,  and  at  Andreasberg  in  the 
Guz,  asaociated  with  several  ores  of  silver,  native  arsenic^  and  galena^  and  other  species ;  also  at 
AI^iDo&t  in  Danphin4  Oasalla  in  Spain,  and  in  Bolivia,  a  A. 

If  1^66  rare,  this  would  be  a  valuable  ore  of  silver.    Named  from  SwrKpaan^  a  had  aUoy, 

-Armac  Siker  (Arseniksflber),  from  Andreasberg,  analyzed  by  Klaproth  (Beitr.,  i.  183),  and 
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Dumenil  (Scliwelg.  J.,  tttjv.  357),  has  been  shown  by  Baxnmelsberg  to  be  i-robahly  a  miztore  of 
arsenopyrite,  arsenical  iron,  and  dyscrasite  (Pogg.,  Izzvii.  262,  and  Min.  Ch.,  2S\ 

350.  Domeyko  found  a  mass  of  ore  from  Chafiarcill0|  Ohili|  which  was  mainly  impure  chloro* 
bromid  of  silver  externally,  to  contain  within  (Tr.  de  Ensayes,  238,  1858)  55*9  p.  a  of  chlorid  of 
sUver,  15*1  of  an  an  timonid  of  silver,  with  14*5  of  carbonates  and  14*2  ochreous  clay;  and  tbla 
antimonid,  he  says,  consists  of  Sb  36,  Ag  64,  and  "appears  to  constitute  a  distinct  species."  The 
formula  would  be  Ag  Sb.    This  species  is  not  mentioned  in  his  Mineralogy  of  1860. 

Domeyko  states  (Min.  190,  1860)  tiiat  at  Chafiarcillo  a  finely  granular  grayish-white  silver  ore, 
disseminated  in  grains,  taking  the  lustre  of  silver  when  rubbed,  afforded  hun  4  to  6  p.  a  of  anti- 
mony;  that  of  the  Descubridora  mine  4*1  Ag;  that  of  the  Rosario  mine  5*8  p.  a  He  fdso  states 
that  the  filamentous  silver  of  Bolivia  contains  Sb  3*7,  As  2*3  p.  c. 

35D.  Ohakarcillite  Danet. — He  describes  further  (ib.)  a  silver-white, .  shining  arsenithantU 
numial  ore  fh>m  Ghafiardllo,  disseminated  through  caldte,  which  afforded  him  Sb  19*6— 21*-!,  As 
23*8— 22-3,  Ag  63*6 — 53*3,  Fe  3*0—3*0.  Regardmg  the  iron  as  arsenical  iron,  he  deduces  the 
formula  Ag*  (As,  Sb)". 

Bammelsberg  points  out  the  isomorphism  of  dyscrasite  and  the  antimonid  of  zinc,  Zn'  Sb, 
described  by  Oooke  (Am.  J.  Sd.,  IL  xviiL  229,  zz.  222). 

36.  OHZLBNTTB.  Aleacion  de  plata  eon  bismuto  Domeyko,  Mju.,  187,  1845.  Plata  Bismutal 
fd,  ib.  185,  1860.    (Thilenite  Dana. 

Amorphous;  granular. 

Soft.    Silver-white,  but  tarnishing  easily  to  yellowish. 

Oomp.— Ag*  Bi=Bismuth  13*8,  silver  86*2.  Domeyko  obtained  (Min.,  185,  1860)  Bi  10  1,  Ag 
60*  1,  Cn  6-8,  As  2*8,  gangue  190,  corresponding  to  Bi  144,  silver  86-6.  Also  (Ann.  d.  M.,  IV.  v. 
456)  Bi  15*3,  Ag  84*7.  For  the  last  the  material  was  separated  firom  a  mass  containing  8  to  10 
p.  c.  of  it  disseminated  in  small  points. 

Obs. — ^From  the  mine  of  San  Antonio  in  Copiapo. 

36A.  Bismuth  Su^teb  of  Sohapbaoh,  Schapbachtte.  (Bismuthisches  Silber  SeS),  Crell'a 
Ann.,  179:^,  i.  10,  Schapbachite  Kernrig.,  Min.,  118,  1853).  According  to  F.  Sandberger,  this  bis- 
muth-silver, analyzed  by  Klaproth,  is  a  mixture  of  bismuthine  in  needles,  argentite,  and  galena 
(Jahresb.,  1863,  797, 1864).  Klaproth  obtained  (Beitr.,  il  291)  Bi  27,  Ag  15,  Pb33,  Fe4*3.  Cu  0-9. 
S  16*3.  Sandberger  gives  an  analysis  by  von  Muth,  who  obtained  Bi  8*22,  Ag  4*05,  Pb  45*30, 
Fe  0*07,  S  9*72,  quartz  32*33=99*69;  which,  after  separating  the  iron  as  Fe  S',  affords  for  the  rest 
1  Bi  S^  12  BS.  D.  Forbes  remarks  with  regard  to  Klaproth*s  analysis  (Phil  Mag.,  lY.  xxv.  105) 
that  the  sulphur  is  sufficient  to  make  sulphids  of  the  metals,  and  suggests  the  same  conclusion. 

87.  DOMmrETTE.  Arsenikkupfer  (fr.  Oopiapo)  Zirikffa,  Pogg.,  zli.  659,  1837.  Arseniure  de 
cuivre  Domeyko,  Ann.  d.  M.,  IV.  iil  3,  1843 ;  Cobre  Blanco  td,  Hin.  138,  1845.  Weisskupfor 
Eauna,  duivre  arsenical  Fr,  Arsenical  Chopper.  Domeykite  Eaid.,  Handb.,  562,  1845. 
Condurrite  W,  FhMpa,  PhiL  Mag.,  iL  286,  1827. 

Beniform  and  botryoidal ;  also  massive  and  disseminated. 

H.=3 — 3-5.  G.=7 — 7-50,  Portage  Lake,  Genth.  Lustre  metallic,  but 
dull  on  exposure.  Color  tin-white  to  steel-grajf,  with  a  yellowish  to  pinch- 
beck-brown, and,  afterward,  an  iridescent  tarnish.     Fracture  uneven. 

Oomp<— 6u"  A8'= Arsenic 28*3,  copper  7 1 '7 =100.  Analyses:  1,  2,  Domeyko  (Ann.  d.  M.,  IV. 
liL  5) :  3,  4,  P.  Field  (J.  Ch.  Soc.,  x.  289) ;  5,  D.  Forbes  (2  J.  a.  Soa,  xviL  44)^  6,  7,  F.  A.  Gonth 
(Am.  J.  ScL,  n.  zzxiii.  193^-  8,  9,  Bammelsberg  (Pogg.,  Izzi.  305);  10,  Blylhe  (J.  Ch.  Soc,  L 
213): 

Jabozo.  Ohili  As  28*36  Cu  71-64=100  Domeyko. 

70-70,  Fe  0-52,  S  3-87=98-38  Domeyko. 
71-56=100  Field. 
7l'48=99-74  Field. 
71-13,  Ag  0-46=100  Forbes- 
70-68=99-93  Genth. 
70-01=99-59  Genth. 
70  51,  Fe  0-66  Bammelsberg. 
7002,  wmgue  107  Bammelsberg. 

6C-21,  Fe  0-25,  S  2-33,  fl  2-41,  0  1-62.  H  0-44^  N  0-06, 

01317=100  Blytb© 


1.  Calabozo,  Ohili 

As  28-36 

2.  Copiapo       " 

23-29 

3.        "            " 

28*44 

4.  Ooquimbo,  " 

28-26 

6.  Coracoro,  Bolivia 

28-41 

6.  Portage  Lake 

29-25 

7.        "          ** 

29-48 

8.  Cornwall,  CondwrriU 

18-70 

9.        "                " 

17-84 

10.       «*               •» 

19-51 
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BULPHIDB,   £T0«  37 

(A)  OondurrUe  is  a  restilt  of  the  alteration  of  other  oreB.  It  is  black  and  soft,  soilitg  thi 
Angers.  It  appears,  sometimes,  at  least,  to  be  a  mixture  of  arsenite  of  copper  with  domeykite, 
and  some  snlphid  of  copper.  Bammelsberg  treated  one  specimep  with  muriatic  acid,  and  analysed 
the  soluble  and  insoluble  portions  separately,  obtaining 

1.  Insoluble       As  13*89    Cu  12-81   S  2-20    gangue  0*70=29*60 

2.  Soluble  is    3-70    Cu  62-29   36-88=71*82. 

The  insoluble  portion  contains,  therefore,  As  4*16,  Gu  13*89,  with  10-85  of  sulphidof  oopper; 
corresponding,  the  last  excluded,  to  arsenio  23*04,  copper  76*96=100. 

Von  KobeU  (J.  pr.  Ch.,  xxxix.  204),  with  the  same  treatment  of  another  specimen,  found  the 
composition  of  the  soluble  part,  is  8*03,  Ou  79*00,  Pe  3*47,  3  9*50=100,  and  the  insoluble  con- 
sisted of  arsenic  and  some  sulphid  of  copper  i^  grains. 

Blythe  concludes,  as  a  mean  of  many  analyses,  that  the  arsenid  of  copper  contained  in  condur- 
rite  consists  of  arsenic  28*85,  copper  71*15,  which  corresponds  with  thedomoykite ;  and  Faraday's 
analysis  (Phil  Mag.,  1827,  286)  leads  to  the  same  result,  or  arsenic  29-88,  o^per  70*11 ;  but 
Bammelsberg*8  analysis  gives  a  larger  proportion  of  oopper. 

Pyr.,  etc. — ^In  the  open  tubo  (Vises  and  gives  a  white  crystalline  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  arsenical  fumes  and  a  malleable  metallic  globule,  which,  on  treatment  with  soda, 
gives  a  globule  of  pure  copper.    Not  dissolved  in  muriatic  acid,  but  soluble  in  nitric  acid. 

Obs, — ^From  the  Chilian  mines  of  Algodones  in  Coquimbo,  In  Blapel,  San  Antonio  in  Gopiapo, 
etc. 

In  N.  America,  found  on  the  Sheldon  location,  Portage  Lake ;  and  mixed  with  oopper-nickel  ai 
Michipiooten  Island,  in  L.  Superior. 

OondurrUe  is  from  the  Oondurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Oambrab,  near 
Redruth,  Cornwall 

38.  AliOODOMXTB.    K  jFleU;  J.  Gh.  Soc,  x.  289, 1857. 

In  incrustations  minutely  crystalline.  Commonly  massive  and  distinctly 
granular. 

B[.=4.  G.=7"62,  from  Chili,  Gentli.  Lustre  metallic  and  bright,  but 
becoming  dull  on  exposure.  Color  steel-gray  to  silver-white,  the  latter  on 
a  polished  surfiuje.  Opaque.  Fracture  sub-conchoidal,  affording  a  granular 
surface. 

-    Oomp,— eu«  As*=6u*As=Afl  16*50,  Ou  83-50=100.    Analyses:  1,  P.  Field  (La);  2—4, 
Qenth  (Am.  J.  Scl  IL  xxxiil  192) : 

As  Ou  Ag 

1.  Ohm  (i)  16*23        83-30        0*31     =99*84  Field. 

2.  *'  (i)  16-95        82*42  ir.      =99*37  Genth. 

3.  L.  Superior  15*30        84*22        0*32    =99*84  Genth. 

4.  «*  16-'72        82-35        0*30  Genth. 

In  analysis  3,  a  little  whitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage  of 
oopper  (Genth). 

Pyr. — The  same  as  with  domeykite,  but  less  (Visible. 

Obs. — In  Chili,  at  the  silver  mine  of  Algodones,  near  Coquimbo,  in  the  Gerro  de  los  Segnas, 
Department  of  Bancagua ;  in  the  United  States,  in  the  Lake  Superior  region.  A  transported  mass 
of  mixed  whitneyite  and  algodonite,  weighing  95—100  lbs.,  was  found  od  St.  Louis  R.  The  color 
18  grayer,  and  the  texture  more  granular  and  less  malleable,  than  in  whitneyite. 

39.  WUITMlSViTlJ,     OeiUh,  Am.  J.  ScL,  IL  xxrii.  400,  1859,  xxxiSl  191,  1862.    Darwinite 
D.  Ibrbea,  PhiL  Mag.,  lY.  xx.  423, 1860. 

Massive.    Crystalline ;  very  fine  granular. 

II.=3-5.  G.=8-246— 8-471,  from  Lake  Superior,  varying  probably  on 
account  of  porosity,  Genth ;  8-64  from  Chili,  Forbes.  Lustre  dull  andsub- 
metaUic  on  surface  of  fresh  fracture,  but  strong  metallic  where  scratched  or 
rubbed,  but  soon  tarnishing.  Color  pale  reddish  to  grayish-white,  pale  red- 
lish-white  on  a  rubbed  surface ;  becomii^  vellowish-bronze,  brown,  and 
brownish-black  on  exposura     Sometimes  iridescent.    Opaque.    Malleabla 
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88  SULPHIDS}  STTO* 

Oomp.— 6u"  Aa'= Arsenic  11*64,  copper  88-36=100,  Analyses :  1 — 4,  F.  A.  Gtenth  (L  c) ;  5. 
id.  (priy.  contiib.) ;  6,  D.  Forbes  (L  a) : 

As  Cu    Ag&insol. 

I.Michigan  (J)  11-61  88-13  0*40  =100-14  Genth. 

2.  "  12-28  87-48  0*04  =  99-80  Genth. 

3.  "  12-28  87-37  0*03  =  -99-68  Genth. 

4.  **  10-92  (?)  87-64  019  =  98-76  Genth. 

5.  Bonora  11-46        88*64  1r.         =100      Genth. 

6.  ChiU  (J)  11-68        88-14       0*28        =100      Forbes. 

Pyr, — ^Less  fVisible  than  algodonite ;  otherwise  as  in  domeykite. 

Obs. — In  Houghton  Ck).,  Michigan,  coated  with  red  copper.  A  loose  mass,  weighing  about  15 
lbs.,  and  consisting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Hancock 
village.  Portage  Lake ;  recently  found  in  place  on  the  Sheldon  location,  near  Houghton,  Mich. ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  vein  4  inches  wide ; 
also  at  the  Minnesota  mine ;  also  in  Sonora  (Gtenth),  near  La  Lagoona,  a  ranch  on  the  road  to 
Libertad,  Gulf  of  Oalifomia,  36  m.  fr.  Saric. 

Named  after  J.  D.  lYMtney. 


n.  GALENA  DIVISIOK 

[For  list  of  species  see  page  34.] 

40.  ARGENTTTB.  Argentum  rude  plumbei  coloris  ct  Galenae  simile,  cultro  diffinditur,  dentibas 
oompressum  dilatatur,  AgriCf  438,  1529;  Cferm.  Glaserz,  AgriCy  Interpr.,  463,  1646;  Ifenckely 
Min.,  1734  (proving  it  a  sulphur  compound).  SiUVerglas,  Minora  argenti  vitrea,  Argentum  sul- 
pbure  mineralisatum,  WalL^  308,  1746;  Sage^  Amu  Oh.,  11  250,  1776  (with  earliest  anal.) 
Glanzerz,  Silberglas,  Silberglanz,  Schwefel-Silber,  Weidigewadhs,  Germ,  Vitreous  Silver,  Sul- 
phuret  of  Silver,  Silver  Glance.  Argent  sulfur^  !>-.  Argyrose  Beud,j  Tr.,  iL  392,  1832.  At- 
gentit  EaicLf  Handb.,  666,  1845.    Argyrit  Olock,,  Syn.,  23,  1847. 

Isometric.  Observed  planes  ^,  ^  1,  2,  2-2.  Figs.  1  to  11,  23.  Cleav- 
age :  dodecahedral  in  traces.  Also  reticulated,  arborescent,  and  filifonn  ; 
abo  amorphous. 

H.=2— 2-5.  G.= 7-196— 7-365.  Lustre  metallic.  Streak  and  color 
blackish  lead-gray ;  streak  shining.     Opaque.    Fracture  small  sub-conchoi- 


dsJ,  uneven,     perfectly  sectile. 


Oomp.— Ag  S=Sulpliur  12*9,  silver  87*1=100»  Analyses:  1,  2,  Klaproth  (Beitr.,  L  168);  3 
Lindaker  (YogPs  Min.  Joach.,  78) : 

S  Ag 

1.  Joachimsthal  [15]  86    =100  Klaproth. 

2.  Himmelsf urst  [147]        86-3= 100  Klaproth. 

3.  Joachlmstlial  14*46        77-68   Pb  3-68,  Ou  1'63,  Fe  2'02-=99-27  Lind. 

Pyr.,  etc. — In  the  open  tube  gives  off  sulphurous  add.  B.B.  on  charcoal  fuses  with  intu- 
mescenoe  in  O.F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  silver. 

Obs.— This  important  ore  of  silver  is  found  at  Freiberg,  Annaborg,  Joachimsthal  of  the  Erzge* 
birge ;  at  Schemnltz  and  Kremnitz  in  Hungary ;  in  Norway  near  Kongsberg ;  in  the  Altai  at  the 
Smeinogorsk  mine ;  in  the  Urals  at  the  Blagodat  mine ;  in  Cornwall ;  in  Bolivia ;  Peru ,  Chili 
Mexico  at  Guanajuato,  Zacatecas,  Gatorce,  8an  Pedro  del  Fotosi,  etc. 

Occurs  in  Nevada,  at  the  Comstock  lode,  at  different  mines,  along  with  stephanite,  native  gol<i 
etc. ;  in  the  vein  at  Grold  Hill ;  common  in  the  ores  of  Reese  Bivor ;  probably  the  chief  ore  ct 
silver  in  the  Oortez  district;  in  the  Kearsarge  district,  Silver-Sprout  vein. 
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A  mass  of  snlphid  of  sUrer  is  stated  by  Trooet  to  have  been  found  in  Sparta,  Tennessee ;  oocuri 
with  native  silver  and  oopper  in  northern  Michigan.  [A  silver  ore  not  yet  analyzed,  pccors, 
according  to  Jackson,  with  gray  antimony,  at  Cornish,  N.  ll.] 

Alt — ^Native  silver,  at  JoachimsthaL  Also  a  mixture  called  silver-black  (^Silbersdiwarse 
Germ.), 

40 A.  ABaE2m)FTBiTS  (Silberkles).  This  mineral  from  Joachimsthal.  made  a  npedes  by  v.  WoX' 
tershausen  (Ges.  Wiss.  GK>ttingen,  1866,  Ko.  2X  is  shown  by  Tschermak  (Ber.  Ak.  Wien,  liv. 
342)  to  be  a  pseudomorph  consisting  of  the  minerals  argentite,  marcasite,  pyrrhotite,  pyrargyrite. 
It  occurs  in  small  hexagonal  cryst^  which  were  prob^ibly  pyrrhotite  originally.  Von  Walters- 
bausen  obtained  in  his  analysis,  Sulphur  34*2,  iron  39*3,  silver  26*5. 

40B.  Jalpaite  Breithaupt(B.  H.  Ztg.,  xv.  85, 1858). — Jalpaite  is  a  cupriferous  silver-glance  from 
Jalpo,  Mexico.  It  is  isometric  in  cleavage,  and  malleable  like  ordinary  argentite ;  color  blackish 
lead-gray;  G. = 6-877— 6'890.  Composition  according  to  R.  Richter  (L  a)  S  14*36,  Ag  71*51,  Ci 
13-12,  Fe  0-79,  affording  the  formula  3  Ag  S+6u  S  or  (}  Ag+f  Ou)  8. 

41.  NAUMANNTTE.    Selensilber  G,  Boae,  Pogg.,  xiv.  471,  1828.    Selensilberglanz.    S61^ 

ure  d*argent  ly,    Seleniuret  of  Silver.    Naumannit  Ecud.,  Handb.,  565,  1845. 

Isometric.  In  cubes.  Cleavage :  cubic,  perfect.  Also  massive,  granu- 
lar, and  in  thin  plates. 

H.=2*5.  G.=8'0.  Lustre  metallic,  splendent.  Color  and  streak  iron- 
black. 

Comp^Ag^  Pb)  Se.  Pure,  Ag  Se=Selenium  26*8,  silver  73-2.  Analyses:  1,  Rose  (la);  2, 
Rammelsberg  (2d.  SuppL,  127,  and  Mm.  Ch.,  34) : 

1.  Xilkerode  Selenium  [29*53]  Silver  65*56  Lead  4-91=100  Rose. 

2.  »*  ••  26-52  "      11-67  "    6015=98-34  Ramm. 

In  No.  1,  Ag :  Pb=13  ;  1,  in  2,  1  :  5. 

Pyr.,  etc. — B.B.  on  charcoal  it  melt  i  easily  in  the  outer  flame ;  in  the  inner,  with  some  intu- 
mescence.   With  soda  and  borax  it  yields  a  bead  of  silver. 

Obs, — Occurs  at  Tilkerode  in  the  Harz.    Named  after  the  ciystallographer  Naumann. 

According  to  Del  Rio,  another  seleuid  of  silver  occurs  at  Tasco  in  Mexico,  crystallized  in  hexag* 
onal  tables.    (Bead.  Tr.,  ii  535.) 

42.  EUOAIRITB.    Eukairit  Ben.,  Afh.  vi.  42,  1818.    Cuivre  s^leni6  argental  ff.    Seleniuret 

of  silver  and  copper.    Selenkupfersilber  Germ, 

Massive  and  granular;  also  in  black  metallic  films,  staining  the  calcite 
in  which  it  is  contained. 

Soft;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between  silver- 
-white  and  lead-gray.    Streak  shining. 

Oomp. — €u  Se  + Ag  Se=(6u,  Ag)  Se=Selenium  31-6,  copper  25*3,  silver  43-1=100.  Analy* 
Bes:  1-3,  BerseUus  (L  a);  4--6,  Nordenskiold  (BulL  Soa  Oh.,  IL  viL  411) : 

1.  Skrikemm        Sdenium  28*54        Copper  25*30        Silver  42-73=96'&7. 

2.  "  

3.  " 
4  « 
6. 
6.  - 

Pyr^  etc. — B.B.  gives  copious  fbmes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray  me- 
tallic globule,  leaving  a  bead  of  selenid  of  silver.  With  borax  a  copper  reaction.  Dissolves  in 
boiling  nitric  add. 

Obfl. — Occurs  in  small  quantities  in  the  Skrikerum  copper  mine  in  Smoaiand,  Sweden,  in  a 
kind  of  serpentine  rock.  Imbedded  in  calcite ;  in  Ohili  at  Aguas  Blancas,  near  Copiapo  (this  variety 
affording  Domeyko  (^Gn.,  206)  Se  32*2,  Gu  28*0,  Ag.  39*8),  and  at  the  mines  of  Flamenco,  a  few 
leagues  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  a  similar  ore  (Ann.  d.  M.,  VI.  v. 
468,  and  C.  K,  IviiL  556)  on  the  east  side  of  the  Andes  of  ChiU,  in  the  province  of  San  Juan, 
where  it  occurs  in  a  narrow  vein  (10>12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easily, 
and  is  partly  granular,  and  partly  very  imperfectly  lamellar ;  at  the  Cacheuta  mine,  in  the  prov> 
inoe  of  Mendoza,  with  other  lelenids. 


26-00 

"      23*06 

-*     42-73,  gangue  8-90=96-83. 

28-63 

"      25-39 

"      42-86=96-88. 

32-01 

«*      23-88 

"     44-21,  thalUum  /r.=100-41  Nord. 

'31-07 

"      25-30 

u     42-73,      "        "=100  Nord. 

'32-22 

"      24-86 

"     42*57=100  Nord. 

Digitized  by 


Google 


40 


8TJLPHID8,  ETC. 


Named  by  Berzelins  from  s^  KatpSs,  opportunely,  because  found  hy  him  soon  after  the  discoyerj 
of  the  metal  selenium. 


43.  OROOEBSITB.    A,  R  NordenshiSldj  CEfv.  Ak.  Stockh.,  1866,  Bull  Soc  Gh^  IL  yiL  413. 
Massive,  compact ;  no  trac>e  of  crystaUization. 
H.:=2'5— 3.     G.=6-90.    Lustre  metallic.     Color  lead-gray.    Brittle. 

Oomp.— {€u,  Tl,  Ag)  Se=Selemum  83-28.  copper  45-76,  thallium  11-26,  sflver  3-7 1=100. 
Analyses :  Nordeoskidld  (L  c.)  : 

Ag 
1-44 
6-04 
6-09 


I. 
2. 
3. 


Se 
[33-27] 


Cu 
46-11 
46*66 
44*21 

Pyr.,  etc. — ^B.B.  ftises  very  easily  to  ; 


30-86 
32-10 


1^ 

Tl 

0-63 

18-66=100. 

0-36 

16-27=99-08. 

1-28 

16-89=99-57. 

greenish-black  shining  enamel,  coloring  the  flame 
strongly  green.    Insoluble  in  muriatic  acid ;  completely  soluble  in  nitric. 

Obs. — From  the  mine  of  Skrikerum  in  Norway.    Formerly  regarded  as  selenid  of  copper  or 
oerzelianite.    Named  after  Wm.  Crookes,  the  discoverer  of  the  metal  thallium. 

44.  OAIiENim.  Galena  PlifL,  zzxiil  31  [not  Galena  or  Molybdsna  (=htharge-lik6  product 
from  the  ore),  PlitL,  xxziv.  47,  63].  Molybdsena  pt.,  Plumbago  pt.  Galena,  Pleiertz,  Plei-Glanz, 
AgriCf  1546.  Plumbago  pt,  Blyglants,  Galena,  Plumbum  sulphure  et  argento  mineralisatuniy 
TToS.,  292,  1747,  OronsL,  167,  168,  1758,  Sulphuret  of  Lead.  Plomb  sulfure'  iV.  Galenit  von 
Kob.,  Min.,  201,  1858* 

Plumbago,  Pleischweis  ?  Agrw.^  Interpr.,  467, 1646.  Bleischveif,  Plumbago,  Plumbum  sulphure 
et  arsenico  mineralisatum,  WaU,,  294,  1746.  Steinmannite  Zippe^  Verb.  Ges.  Mus.  Bobmen., 
1833,  39.  Targionite  Becki^  Am.  J.  ScL,  IL  ziv.  60,  1852.  Supersulphurotted  Lead  JohnsUm^ 
Bep.  Brit  Assoc.,  672,  1838;  Thomson,  Min.,  L  662,  1836;  Johnstonite  Grtg  d:  Letisom,  Min^ 
448,  1858. 

Isometric. 


8,23 


netric.     Obsei-ved  planes :  (9, 1„7;  2,  3 ;  3^,  2-2,  |-f .    Figs.  1  to 
with  planes  1,  70,  71,  the  last  a  distorted  form.     Cleavage,  cubic, 


71 


Rossie,  N.  Y. 


perfect ;  octahedral  in  traces.  Twins,  like  f.  50 ;  the  same  kind  of  composi- 
tion repeated,  f.  72,  and  flattened  parallel  to  1.  Also  reticidated,  tabular ; 
coarse  or  fine  granular ;  sometimes  impalpable ;  occasionally  fibrous. 

H.=2-5 — 2-75.  G.=7'25 — 7"7.  Lustre  metallic.  Color  and  streak 
pure  lead-gray.  Surface  of  crystals  occasionally  tarnished.  Fracture  flat 
subconchoidal,  or  even.     Frangible. 

Oomp.,  Var.~Pb  S= Sulphur  13*4,  lead  86*6=100.  Gontdns  silver,  and  occasionally  selenium 
(ore  (r.  Fahlun,  Berz.X  zinc,  cadmium,  antimony,  copper,  as  sulphids;  besides,  also,  someUmet 
native  silver  and  gold;  and  even  platinum  has  been  reported  as  occurring  in  a  galenite  (torn  the 
Dept  of  Charente,  France. 

Var.  1.  Ordinary,  (a)  Well  crystallised;  (&)  somewhat  fibrous  and  plumose;  (c)  granular 
loarse  or  fine ;  {d)  crypto-crystalline. 
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Pb 

Sb 

Fe 

Cu 

Zn 

Ag 

80-700 

8-307 

1-877 

0-440 

0-024 

0'826=  99-018 

78-288 

4-4.S1 

1-828 

Ir. 

0'485r=100-227 

78-284 

2-452 

2-611 

0-560=  99-610 

72-440 

4-308 

1-855 

4-251 

0-660=  100-284 

72-90 

6-77 

1-77 

rii 

1-38 

0-72  =  99-220 
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2.  ArgenUfenuB.  AH  galenite  is  more  or  less  argentiferoiifl,  and  no  external  charactera  wrv^ 
lo  disting^ah  the  kinds  that  are  pauch  so  from  those  that  are  not 

3.  Ciontaining  arsenic,  or  antimony,  or  an  ore  of  these  metals,  as  impnrity.  Here  belong  the 
Ueisduvdf,  targionUe,  and  sieinmannite^  which  appear  to  be  merely  impore  galenite. 

4.  Containing  an  excess  of  snlphur,  through  mixture.  Superiulphuretiea  lead  of  Johnston  and 
others  (or  Johnstonite)  is  here  included.  The  excess  of  sulphur  is  owing  to  a  decomposition  of  a 
portion  of  the  mass,  setting  part  of  the  sulphur  free. 

Analyses :  1,  Thomson  (Ed.  Phil  J.,  1829,  256) ;  2,  3,  Lerch  (Ann.  Ch.  Phann.,  xlv.  325): 

I.Durham  8  13-02  Pb  86-13  Fe  050=98-65  Thomson. 

2.  Przibram    G.=7'252        14-41         81-80  Zn  3-59=99-80  L.  Pb  S  to  Zn  S  as    6:1 

3.  "  G.=7-324        14-18         83-61         2-18=99*97  L.  Pb  S  to  Zn  S  as  12  :  1 

Schwartz  found  6*02  p.  a  of  cadmium  in  a  galena  from  Altenberg. 

The  silver  present  is  detected  easily  by  cupellation.  The  galenite  of  the  Harz  affords  *03  to 
•06  p.  c.  of  silver;  the  English  -02  to  -03 ;  that  of  Leadhills,  Scotland,  -OS  to  -06 ;  of  Monroe,  Ot, 
3  p.  a;  of  Roxbury,  Ct,  assayed  by  P.  OoUier,  1-86  p.  a  silver  j  Eaton,  N.  H.,  0-1,  0.  T.  Jackson; 
Bhelbume,  K.  H.,  0-15;  of  Missouri,  '0012  to  -0027,  Litton;  Arkansas,  0-08  to  '05,  SiUimau,  Jr.; 
Middletown,  Ct,  0'15  to  0*20  p.  c ;  Pike's  Peak,  Colorado,  0-06  to  0-06  p.  c. 

The  following,  from  Tuscany,  contain  antimony  and  silver  (E.  Bechi,  Am.  J.  Sci.,  II.  xiv.  60): 

8 

1.  Bottino        12-840 

2.  "  15-245 
8.       "  15-508 

4.  Argentiera  16*780 

5.  **  16-62 

Ko  5  is  the  targionUe  of  Bechi,  occurring  in  octahedrons  with  Q.=6*932. 

The  Ueischweif  from  Clausthal  in  the  Harz,  Q.=7-53 — 7-65,  analyzed  by  Rammelsberg  (Mln. 
Chem.,  49)  afforded,  Pb  S  95-86,  Zn  S  3-34,  Fe  &  0-64,  6b  S*  0-80=10003.  Schwarz  (Ber.  Ak. 
Wien,  XXV.  661)  found  In  one  specimen  of  aleinmanniU,  Pb  S  76-48,  with  As'  S"  9-25,  Sb'  S'  0-77, 
Zn  S  11-38,  Fe  8  2-10=99*88;  and  in  another,  less  lead,  only  a  trace  of  zinc,  very  little  arsenic, 
and  much  antimony ;  and  he  concluded  that  the  sulphid  of  lead  was  the  only  constant  constituent. 

The  9uperauJifphurtUed  had  gave  Johnston,  Pb  S  90-38,  S  8*71.  B.  Hofmann  found  8-7  p.  c.  of 
snlphur  in  a  galenite  from  Now-Sinka,  Transylvania,  along  with  61*30  of  sulphate  of  leacL 

Pyr. — In  the  open  tube  gives  sulphurous  fumes.  BJ3.  on  charcoal  fuses,  emits  sulphurous 
fumea,  coats  the  coal  yellow,  and  yields  a  globule  of  metallic  lead,    fc^olublo  in  nitric  acid. 

Obs. — Occurs  in  beds  and  veins,  both  in  crystalline  and  uncrystalline  rocks.  It  is  often  asso- 
ciated with  pyrite,  roarcasite,  blende,  chaloopyrite,  arsenopyrite,  eta,  in  a  gangue  of  quartz,  calcite, 
barite  or  fluor,  etc. ;  alao  with  cerussite,  anglesite,  and  other  salts  of  lead,  which  are  frequent 
results  of  its  alteration.  It  is  also  common  with  gold,  and  in  veins  of  silver  ores.  £.  J.  Chapman 
remarks  that  galenite  is  seldom  much  argentiferous  except  when  it  is  associated  with  mispickel 
or  some  other  arseuical  ore. 

At  Freiberg  in  Saxony  it  occupies  veins  in  gneiss ;  in  Spain,  in  granite  at  Linares,  and  also  in 
Catalonia,  Grenada,  and  elsewhere :  at  Clausthal  and  Neudorf  in  the  Harz,  and  at  Przibram  in 
Bohemia,  it  forms  veins  in  day  slate;  in  Styria  it  occurs  in  the  same  kind  of  rock  in  beds;  at 
Sala  in  Sweden  it  forms  veins  in  granular  limestone ;  through  the  gray wacke  of  Leadhills  and 
the  killas  of  Cornwall,  in  veins;  in  mountain  limestone  in  Derbyshire,  Cumberland,  and  the 
northern  districts  of  England,  and  also  in  Bleiberg,  and  the  neighboring  localities  of  Cariuthia.  In 
the  English  mines  it  is  associated  with  calcite,  pearl  spar,  fluor,  barite,  witherite,  calamine,  and 
blende.  Other  looalitiea  are  Joachimsthal,  where  it  is  worked  principally  for  the  silver ;  Przibram 
in  Bohemia;  in  Kertsohinsk,  Kast  Siberia;  in  Algeria;  near  Cape  of  Good  Hope;  in  Australia; 
Chili;  Bolivia,  etc. 

Extensive  deposits  of  this  ore  in  the  United  States  exist  in  Missouri,  Illinois,  Iowa,  and  Wis- 
consin. The  ore  occurs  in  stratified  limestone,  of  different  periods  of  the  Lower  Silurian  era, 
especially  the  Trenton,  associated  with  blende,  smithsonite  ("  dry-bone  "  of  the  miners),  calcite, 
»jrito,  and  often  an  ore  of  copper  and  cobalt  The  mines  of  Missouri  were  discovered  in  1720, 
»j  Francis  Benault  and  Mr.  la  Motte ;  they  are  situated  in  the  counties  of  Washington,  Jefferson, 
and  Madison.  Of  the  Upper  Mississippi  lead  region,  five-sixths,  says  Whitney  (Rep.  Up.  Miss, 
region,  1S62),  belong  to  Wisconsin,  and  the  richest  portion  is  in  that  part  of  the  State  adjoining 
IlUuois  and  Iowa.  The  productiipe  lead  district  is  bounded  on  the  west,  north,  and  east  by  the 
Mississippi,  Wisconsin,  and  Bock  rivers.  The  occurrence  of  calc  spar  in  the  soil,  or  sink  holes 
in  lines,  are  considered  indications  of  lead.  From  a  single  spot,  not  exceeding  filly  yards  square, 
1,500  tons  of  ore  have  been  raised. 

Occurs  also  m  JlUnoiSf  at  Cave-in-Bock,  associated  with  fluorite.    In  Ifew  York  at  Bossie,  Si 
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Lawrence  Oo.,  in  reins  from  one  to  three  or  four  feet  in  width,  the  crystals  often  very  large  (Uka 
f.  70,  without  t),  with  calcite,  iron  and  copper  pyrites,  and  some  blende  and  celestine;  near 
WurtzborOi  SuUivon  Co.,  in  a  large  vein  in  millstone  grit,  with  blende,  iron  and  copper  pyrites, 
at  Ancram,  Oolutobia  Oo. ;  in  Ulster  Co.,  where  often  in  crystals  with  the  planes  0,  1,  3-3,  t-3,  or 
like  70,  except  that  the  edges  are  bevelled.  In  MainCf  veins  of  considerable  extent  exist  at  Lubec; 
where  the  ore  is  associated  with  cholcopyrite  and  blende;  also  less  extensively  at  Blue  Hill 
Bay,  Bingham,  and  Parsonsville.  In  New  Hampahire^  at  Eaton,  with  blende  and  chaloopyrite; 
and  also  at  Haverhill,  Bath,  and  Tamworth.  In  Vermimi,  at  Thetford.  In  ComuscUcul^  at  Middle- 
town,  in  a  vein  in  argUUte,  massive  and  crystalline.  In  Massachuaetts^  at  Southampton,  Levcreti, 
and  Sterling.  In  Pennsylvania^  at  Phenixville  and  elsewhere.  In  Virginia^  at  Austin's  mines  in 
Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places.  In  Tennessee,  at  Brown's  Creek, 
and  at  Haysboro,  near  Nashville,  with  blende  and  heavy  spar.  In  Michigan^  in  the  region  of 
Chocolate  ri7er  and  elsewhere,  and  Lake  Superior  copper  districts;  on  the  N.  shore  of  L. 
Superior,  in  Neebing  on  Thunder  Bay,  and  around  Black  Bay. 

In  OaliforniOy  at  many  of  the  gold  mines.  In  Nevada^  abundant  on  "Walker's  river,  and  at 
Steamboat  Springs,  Galena  district.  In  Arizona^  in  the  Castle  Dome,  Eureka,  and  other  districts* 
In  Colorado^  at  Pike's  Peak,  etc 

Alt. — Minium,  anglesite,  cerussite,  pyromorphite,  wulfenite,  tetrahedrite,  chaloodte,  diallogite, 
quartz,  limonite,  pyrite,  pistomesite  (pistopyrite  Breith.),  calamine,  occur  as  pseudomorphs  after 
galenite,  partly  from  alteration,  and  partly  through  removal  and  substitution.  A  change  to  the 
carbonate  (cerussite),  with  the  setting  free  of  sulphur,  is  the  most  common. 

The  specimens  regarded  as  pseudomorphs  after  pyromorphite,  from  Bemkastel  on  the  Mosol, 
Breithanpt  makes  into  a  new  species  (B.  H.  Ztg.,  xxi.  99,  1862,  xxii.  36,  1868),  which  he  calls 
TolviTiibeine,  or  one  species  of  his  SexanguLUes,  regarding  this  sulphid  of  lead  as  crystallized  in 
liexagonal  prisma,  and  not  a  pseudojnorph.  It  has  d.=6*729---6'87,  and  hexagonal  deavageu 
He  places  with  it  the  stalactitic  galena  of  Cornwall,  Freiberg,  and  Przibram. 

A  galenite  occurs  in  Lebanon  Co.,  Pa.,  which  has  an  easy  octahedral  cleavage^  as  first  observed 
by  Dr.  John  Torroy.  It  is  regarded  by  some  as  proof  of  dimorphism  of  the  sulphid  of  lead,  and 
by  others  as  a  result  of  pseudomorphism  after  a  mineral  with  octahedral  cleavage.  See  Am.  J. 
Sci.,  II.  XXXV.  126.  Dr.  Torrey  observes  that  on  moderate  heatuig  the  cleavage  becomes  cubic  In 
specidc  gravity  it  does  not  differ  from  ordinary  galenite. 

Ihurnelile  of  Ch.  M^ne  (C.  R.,  li.  4.63),  supposed  to  be  near  tetrahedrite,  is  pronounced  by 
Foumet  (C.  K,  liv.  1096)  a  mixture  of  galenite  with  copper  ore. 

Artif. — Galenite  is  sometimes  a  furnace  product.  It  has  been  made  in  crystals  by  heating 
oxyd  or  silicate  of  lead  with  vapor  of  sulphur  (Wurtz) ;  also  by  suspending  sulphate  of  lead  in  a 
bag  in  water  saturated  with  carbonic  acid,  and  in  whidi  putrid  fermentation  is  kept  up  (a.s  by  an 
oyster  in  the  water),  there  resulting  an  incrustation  of  galenite  upon  the  shells  (Gages,  BriL 
Assoa,  206.  1863). 

44A.  HuASCOUTG  Dana,  (G«lena  blendosa  Domeyko^  Min.,  168,  I860.  Sulphid  of  lead  and 
zinc  D.  Forbes^  Phil.  Mag.,  IV.  xxv.  110.)  The  characters  are  mostly  those  of  galenite.  It  has  a 
granular  or  saccharoidal  texture,  a  lead-gray  co^or  rather  paler  than  ordinary  galenite,  but  little 
lustre,  and  is  apparently  homogeneous  and  without  any  mixture  of  blende.  Domeyko  obtained 
(L  c.)  S  19-2,  Pb  48-6,  Zn  256,  gangue  8'1 ;  which  corresponds  nearly  to  Pb  S  +  li  Zn  S.  It 
oomes  from  Ingahuas,  in  the  province  of  Huasoo,  where  it  forms  large  aggregated  masses  or 
nodules  in  the  lower  part  of  the  veiu. 

44B.  CuPROPLUMBiTE  Breith.  (KupferhleispaiJi  of  the  Germans,  Oalena  cohriza  Domeyko),  from 
Chili,  where  it  is  not  rare,  appears  to  be,  as  Domeyko's  name  for  it  and  his  description  implies 
(Min.,  1860,  168),  a  mere  mixture  of  galenite  and  chalcocite.  The  structure,  color,  and  lustre 
vary  from  those  of  galenite  to  those  nearly  of  chalcocite  and  covellite :  the  color  a  little  darker, 
»nd  passing  to  iron-gray  and  indigo-blue ;  the  lustre  generally  fbeble  and  sometimes  ahnost  want- 
ing, and  looking,  says  Domeyko,  "  as  if  sulphuret  of  copper  were  distributed  through  it"  The 
specimens  contain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua). 
Analyses:  1,  Plattnor  (Pogg.,  Ixl  671) ;  2,  Field  (Am.  J.  Sci.,  IL  xxvii.  387) : 

1.  S[15-l]    Pb64-9    Cu  19-5    Ag  0-5  =100  Plattner.    G.=6-4-6-43 

2.  Algodoncs  17*00  28-25        63-63 =98-88  Field.    G.=6-10. 

Field  has  named  the  variety  analyzed  by  him  AlisonUe;  it  was  from  Mina  Grande,  near  Co- 
ilu\mbo.  According  to  G.  Ulrich,  a  similar  mineral  occurs  at  M'lvor  in  Victoria,  Australia. 
Geuth  suggests  that  this  mineral  may  have  resulted  from  the  alteration  of  galenite,  which  is  prob< 
ably  true  in  some  cases. 

45.  OLAUSTHAUTB,  Selenblei  Zinken,  1823,  Pogg.,  iL  416,  1824,  iiL  271 ;  H.  Rose,  ib.,  IL 
416,  ill  231.  Seleniuret  of  Lead.  Plomb  s^leniure  iV.  Clausthalie  Jkud.^  Tr.,  il.  63U  Clans- 
thaUte. 
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Eobalt-Bleiglanz  [=:Gobaltic  CMena]  Samnu,  Nordd.  Beitr.  B.  H.,  ill  120.  Slobultbleien  Bausm,, 
Handb.,  183,  1813 ;  id.  Strom,  dt  Hausm.,  Qott.  gel  Ajiz.,  1825,  329.  Selenkobaltblel  E,  Bom^ 
Fogg.,  lit  288,  290.    Tilkerodite  Haid.,  Handb.,  566,  1845. 

Isometric.  Occurs  commoDlj  in  fine  granular  masBea ;  some  specimens 
foliated.     Cleavage  cubic. 

H.=2'5— 3.  G.=7'6--8'8.  Lustre  metallic.  Color  lead-gray,  somewhat 
bluish.     Streak  darker.     Opaque.     Fracture  granular  and  shining. 

Oomp.,  Var. — ^Pb  Se= Selenium  27*6,  lead  72*4=100.  Besides  (1)  the  pure  selenid  of  lead,  there 
are  others,  often  arranged  as  distinct  species,  which  contain  cobalt,  copper,  or  mercury,  in  place 
of  part  of  the  lead,  and  sometimes  a  little  sQver  or  iron.  The  proportions  of  these  ingredients 
vary  so  much  and  so  irregularly,  that  the  true  chemical  constitution  of  the  ores,  as  Rammelsberg 
states,  is  yet  doubtful  (2)  The  cobaltic  ore  (anal  8X  Tilkerodite  Haid.,  is  here  retained  as  a  va- 
riety of  clausthalite.  It  affords  the  formula  6  Fb  Se  +  Co  8^  according  to  Rose,  who  makes  the 
loss  mainly  selenium ;  but  taking  the  results  as  they  staud,  6  Pb  Se  +  Go  Se. 

Analyses :  1,  H.  Rose  (I  a) ;  2,  Stromeyer  (Pogg.,  ii.  403) ;  3,  H.  Bose  (Pogg.,  ill.  288) : 

Se  Pb  Co        ■  Fe 

1.  OausOuaUa        27-69        71-81       =99-40  Rose. 

2.  "  28-11        70-98        0-83       =9992  Strom.    G.=7-697 

3.  THkerodUe  31-42        63-92        3*14        0*45    =98*93  Rose. 

Pyr. — ^Deciepitates  In  the  closed  tube.  In  the  open  tube  gives  selenous  fumes  and  a  red  sub- 
limate. B.B.  on  charcoal  a  strong  selenous  odor ;  partially  fuses.  Goats  the  ooal  near  the  assay 
at  first  gray,  with  a  reddish  border  (selenium),  andUter  yellow  (oxydof  lead) ;  when  pure  entirely 
volatile ;  with  soda  gives  a  globule  of  metollio  lead.  The  UikerodiU  yields  a  black  residue,  and 
gives  a  cobalt-blue  bead  with  borax. 

Ob0, — Much  resembles  a  granular  galenite ;  but  the  faint  tinge  of  blue  and  the  B.B.  selenium 
fumes  serve  to  distinguish  it 

Found  with  the  following  selenic  ores :  first  byZinken,  near  Harzgerode  in  the  Harz  with 
hematite,  at  Glausehal,  Tilkerode,  Zorge,  and  Lehrbach ;  at  Reinsberg,  near  Freiberg,  in  Saxony ; 
at  the  Rio  Tinto  mines  near  SovUle,  Spain ;  Gach^ta  mine,  Mendoza,  S.  A. 

46.  ZOROrrB.  Selenblei  mit  Selenkupfer  H.  Rose^  Pogg.,  iL  415, 1824.  Selenkupferblei,  Selen- 
bleikupfer.  Base,  lb.,  lit  293,  294,  296.  Seleniuret  of  Lead  and  Gopper.  Zorgite  B,  A  J/I,  163, 
1852.    Raphanosmit  v.  Kob^  Taf.,  6,  1853. 

Massive,  granular,  like  Clausthalite. 

H.=2'5.  G.=7— 7*5.  Lustre  metallic.  Color  dark  or  light  lead-gray, 
sometimes  inclining  to  reddish,  and  often  with  a  brass-yellow  or  blue  tar- 
nish.   Streak  darker.    Brittle. 

Comp. — ^Pb  Se  +  Gu  and  Se  in  varying  amounts;  and  perhaps  only  a  mixture  of  clausthalite 
with  the  other  ingredients.  Analyses:  1,  2,  H.  Rose  (Pogg.,  ill  288);  3,  4,  Kersten  (ib.,  xlvi. 
366): 

1-29  Pe  Pb  2-08=100-51  Rose. 

Pe  Pb  0-44  ttJMiec  100=99-26  Rose. 

0-05  Pe  2-00  S  jr.,  quartz  4*6=98-31  Kerst 
0-07  Fe  S  <r., quartz  2-06 =9930  Kerst. 

(1)  No.  1  is  Rose's  /SfefenWcifett;7/er=4  Pb+4  Gu  +  7  Se.  or  wanting  i  Se  of  Pb  Se  +  Gu  So;  and 
f2)  No.  2  liis  5WcnAwp/er6fefe=9  Pb+4  0u+ 12  Se,  which  is  near  2  Pb  Se  +  Gu  Se,  the  formula  of 
No.  3 ;  (3)  No.  4=5  Pb  Se+Gu  Sc.  The  defloiency  of  Se  in  Nos.  1  and  2  may  be  a  result  of 
partial  altoraUon. 

P3rr.— Like  daasthalite,  but  yiel^nga  black  residue  and  a  globule  of  copper,  with  usually,  when 
cupelled,  a  trace  of  silver. 

Oba,--0ocurs  under  similar  circumstancos  with  clausthalite  at  Tilkerode  and  Zorge  In  the  Harz ; 
\X  Glasbach  near  Gkibel  in  Thuringia,  in  argillaceous  sohist  with  galenite,  chaloopyrite,  malach'te,  ix 
a  gangue  of  calcite,  siderite,  flnorite,  >nd  quartz. 


Se 

Pb 

Gu 

1. 

Tilkerode 

34-26 

47-43 

15-15 

2. 

i( 

29-96 

69.67 

7-86 

3. 

Qhisbach 

30-00 

63.74 

8-02 

4. 

u 

29-35 

63-82 

4-00 
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1.  Takepode 

Se  24-97 

Pb  66-84 

2.        " 

27-68 

61-70 

8.        " 

24-41 

16-93 
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47.  UEIBRBAOHZTB.  Selenblei  mlt  Selenqnecksilber  J£  Itoaet  iL  418,  1824,  iiL  297.  Selen^ 
QaeckBilberblei  Leonh.^  Handb^  692, 1826.  Seleniuret  of  Lead  and  Meicory.  Lehrbachite  J5L  <i 
Ky  Mil,  163,  1862. 

Massive,  CTanular. 

G.=7-804— 7-876.    Color  lead-gray,  steel-gray,  iron-black.    Brittle. 
Oomp.— Pb  Se  with  Hg  Se.    Analyses :  1,  Rose  (L  c.) ;  2,  3,  Sohultz  (Bamm.  Min.  Ch.,  1011) : 

Hg  16-94=97-76. 

8-38,     S  0-8,     3Pe  0-64=:99-15  a,  a.=7-089. 
65-52,     8  l-l=97-96  S.,  G.=8-104. 

^JTm — ^In  the  closed  tabe  gives  a  lustrous  metallio  gray  sublimate  of  selenid  of  mercury ;  with 
■oda,  a  sublimate  consisting  of  globules  of  mercury.  In  the  open  tube  gives  reactions  for  selen- 
ium, and  a  sublimate  of  selonate  of  mercury  condensing  in  drops.    On  diarooal  like  claustbalite. 

Obs. — ^From  Tilkerode  and  Lehrbach,  in  the  Harz,  like  dausthalite. 

48.  ALTATTB.  Tellurblei  G.  Ihse,  Pogg.,  xviiL6S,  1830.  Tellurid  of  Lead.  Elasmose  HuoL^ 
Hin.,  1 1841 ;  0.  cPHaUoy,  Introd.  i  la  GeoL,  1833  (not  of  Bond.  Tr.,  1832),  eta  Altait  Raid., 
Handb.,  656, 1846. 

Isometric.    Usually  massive ;  rarely  in  cubes.     Cleavage :  cubic. 
H.=3— 3*5.     G.=8-159,  G.  Rose.    Lustre  metallic.    Color  tin-white, 
resembling  that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Oomp, — ^Pb  Te=Tellurium  38-3,  lead  61-7.  Analysis  by  G.  Rose  (Pogg.,  xviiL  68)  gave  silyer 
1*28  p.a ;  and  from  an  imperfect  approximative  determination  of  the  lead  and  tellurium  Bose 
assumed  them  to  have  the  same  relation  as  in  hessite,  or  Tellurium  38-37,  lead  60-35. 

Pyr. — ^In  the  open  tube  fuses,  gives  i\imes  of  tellurous  add,  forming  a  white  sublimate,  which 
B.B.  fuses  into  colorless  drops.  On  charcoal  in  B.F.  colore  the  flame  bluish,  fuses  to  a  globule, 
coats  the  coal  near  the  assay  with  a  lustrous  metallic  ring  of  tellurid  of  lead,  outside  of  which  it 
Is  brownish-yellow,  and  in  O.P.  still  more  yellow.    Entirely  volatUe,  except  a  trace  of  silver. 

Obs. — Prom  Savodinskl  near  Siranovski,  in  t)ie  Altai,  with  hessite. 

Huot  says  that  Beudant  in  his  lectures  changed  his  first  use  of  the  name  Elasmose;  and  the 
later  uso  Huot  adopts  in  his  Mineralogy,  and  Omalius  d'Halloy  in  his  Introduction  to  Geology. 
The  confusion  thus  occasioned,  and  the  unallowable  form  of  the  name,  aio  reasons  enough  for  set- 
ting it  aside  altogether,  and  adopting  AUaite. 

49.  BORNTTE.  Kupferkies  pt,  Kupfer-Lazul  Senckel,  Pyrit,  1725.  Lefrerslag,  Brun 
Kopparmalm,  Minera  Cupri  Hepatica,  Cuprum  sulfure  et  ferro  mlneralisatum,  WoO.,  283,  1747. 
Cuivre  vitreuse  violette  lY.  Trl  WalL,  1753.  Eoppar-Lazur,  Minera  Oupri  Lazurea,  Oronstj 
175,  1768.  Buntkupferens  Wem,  Purple  Copper  Ore  Kino,  Variegated  Copper  Ore.  0ui« 
vre  pyriteux  hepatique,  K  Phillipsite  JSsud,  it,  Tr.,  iL  411,  1832.  P3rrites  erubescens  Dana, 
Hin.,  408,  1837;  Poikilopyrites  Glock.,  arundr.,  328,  1838.  Bomit  HaicL,  Handb.,  562,  1845. 
Poikillt  BreWu    Erubescite  DanOf  Ma^  510,  1850.    Oobre  abigarrado,  Cobre  panaoeo^  D^^ 


Isometric  Observed  planes  0,  /,  1,  2-2.  Figs.  1,  2,  3, 11, 14.  Cleav- 
age :  octahedral  in  traces.  Twins :  f.  50.  Massive,  structure  granular  or 
jonipact. 

Il.=3.  G.=44— 5*5.  Lustre  metallic.  Color  between  copper-red  and 
pinchbeck-brown ;  speedily  tarnishes.  Streak  pale  grayish-black,  slightly 
shining.    Fracture  small  conchoidal,  imeven.    Brittle. 

Oomp.,  Var. — (6u,  Fe)  S,  the  proportion  of  6a  to  Fe  varying;  and  sometimes  (there  being  an 
excess  of  sulphur  above  the  ratio  of  unity)  united  to  Fe  S'  (pyrite),  either  as  an  impurity  or  a 
Aemical  compound ;  at  times  also  mixed  with  chalcopyrite.  As  it  is  a  result  of  the  alteration  of 
other  ores,  occurring  only  sparingly  at  great  depths  in  veins,  such  compounds,  or  mixtures,  ars 
not  improbable. 
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(1).  la  anal.  1,  5,  6,  ^ :  Fe=:4 :  1  nearly,  whenoe  the  speoial  fonnula  (f  6n +i  Ffe)  S=8uli^m 
22-11,  copper  70-13,  Fe  T-76=100. 

(2).  In  anaL  3,  4^  17,  18,  eu :  Fe=2 :  1  nearly,  and  henoe  Q  €u+iFe)  S=Sulphnr  23-7,  cop- 
per 62-6,  Fe  13-8=100. 

(3).  In  the  other  analyses  FeS*  is  apparently  present  (a).  AnaL  2,  16,  19,  20,  21,  22  approxi- 
mate more  or  less,  in  the  ratio  of  sulphur  to  the  metals,  to  15 : 1 3,  whenoe  the  fonnula  1 1  (<ru,  Fe) 
S  +  2  Fe  S*  (=4i  eu  S  +  Fe«  8"  Ramm.)=S  26-00.  Cu  61-87,  Fe  12-13.  (6).  AnaL  7  and  13  cor- 
respond to  6  (6u,  Fe)  S  +  Fe  S"  {=6  €u  S  +  Fe*  S"  Bamm.).  (c).  AnaL  8,  9,  10,  12,  15,  cor- 
respond  to  4  (^u,  Fe)  S  +  Fe  S*  (=3  €u  S  +  Fe«  S»)=S  28*04,  Cu  56-60,  Fe  16-36=100.  (cT). 
AnaL  24=10  (6u,  Fe)  S  +  Fe  S*  (=9  €u  S  +  Fe*  S»  Ramm.).  Rammelsberg  writes  for  No.  6, 
10  eu  S  +  Fe*  S*=ll  (On,  Fe)  8  +  Fe  S»;  and  for  No.  6,  8  -Gu  S  +  Fo«  S»=9  -Gu  8  +  Fe  S». 

In  anaL  25,  the  proportion  of  copper  is  unusually  small;  6u  :  Fe=3  :  2 ;  formula  3  -Gu  8  + 
Fe  S  +  Fe  S'  (=1  €u  +  i  Fe)  8  +  i  Fe  8'.  But  Mene  observes  that  the  ore  is  not  pure,  and 
that  after  separating  the  impurity,  or  what  is  so  roprarded,  it  corresponds  to  6u  3  +  Fe  8^ 

The  presence  of  the  ordixiary  sulphid  of  iron  Fe  8*  appears  to  be  far  more  probable  than  that 
of  the  uncertain  Fe'  8*,  as  stated  on  page  33. 

Analyses:  1,  2,  Berthier  (Ann.  d.  M.,  III.  ilL  48,  viL  640,  656);  3,  Phillips  (Ann.  Phil.,  1822, 
297);  4,  Brandes  (Schw.  J.,  zziu  354);  6>9,  Plattner  (Pogg.,  xlyii.  351);  10,  Yarrentrapp  (ib.); 
11,  Hisinger  (Afh.,  iv.  362);  12,  Chodnef  (Pogg.,  IxL  395);  13,  Bodemann  (Pogg.,  Iv.  115);  14, 
Staaf  ((Efr.  Ak.  Stockh.,  1848,  66);  15-18,  E.  Bechi  (Am.  J.  ScL,  U.  xiv.  61);  D.  Forbes  (Ed. 
N.  PhiL  J.,  L  278);  20,  Booking  (Ann.  Gh.  Ph.,  xctL  244);  21,  C.  Bergemann  (Jahrb.  Min.,  1857, 
•94);  22,  Rammelsberg  (ZS.  O.,  xriiL  19);  23,  Gollier  (private  oontrib.);  24,  Rammelsberg  (ib., 
20);  25,  Mdne(a  a,  IxiiL  53): 


S 


Ou        Fe 


6*8,  gangue  4*0=99*4  Berthier. 
13-0,  gangue  5*0=100  Berthier. 
14*0,  quarts  0-5=99-32  Phillips. 
12-75,    "     3*5=99-53  Brando* 

6*41=99-99  Plattner. 

7*64=99-91  Plattner. 
11*56=99*65  Plattner. 
14*84=99*84  Plattner. 
17*36,  Si  0-13=99*39  Plattner, 
14*85=100*03  Varrentrapp. 
11-80=99-83  Hisinger. 
14*94,  gangue  0*04=99-71  ChodneC 
11-64.  quartz  0*04=100*13  Bodenm. 
10-24,  gangue  4-09=99-11  8taaf. 
18*03=98*84  BechL 
13*87,  gangue  0*76,  Pe  1-50=98*95  B. 
15-09=99*23  Bochi. 
15-89=100-60  BechL 

11-12,  Mn  <r..  Si  3*83  =  99-15  Forbes—G.    - 

4*432. 
13*67=99*93  BockifCg. 
11*79,  Ag  2-58=100  Berg.    G.=5— 5-478. 
11*80,  Pb  1*90,  Ag  <r.=100*63  Ramm. 
11*77,  Ag  fr*.=99-39  Collier. 

7*63=100-11  Ramm. 
15-4,  insoL  8*1=99*80  M^ne. 

Pyr^  €tc. — ^In  the  dosed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  open  tube  3rields 
sulphurous  acid,  but  gives  no  sublimate.  B.B.  on  charcoal  fuses  In  RF.  to  a  brittle  magnetic 
globule.  The  roasted  mineral  gives  with  the  fluxes  the  reactions  of  iron  and  copper,  and  with 
soda  a  metallic  globule.    Soluble  in  nitric  acid  with  separation  of  sulphur. 

Obs. — Occurs  with  other  copper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varieties 
are  found  in  Cornwall,  and  mostly  in  the  mines  of  Tincroft  and  Dolcoath  near  Redruth,  where  it 
is  called  by  the  miners  "  horse-flesh  ore."  Other  foreign  localities  of  massive  varieties  are  at  Rosa 
Island  in  Killamey,  in  Ireland ;  at  Mount  Catini,  Tuscany ;  in  cupriferous  shale  in  the  Mansfeld 
district,  Germany ;  and  in  Norway,  Siberia,  Silesia,  and  Hungary. 

It  is  the  principal  copper  ore  at  some  Chilian  mines,  especially  those  of  Tamaya  and  Sapos ; 
also  common  in  Peru,  Bolivia,  and  Mexico.  At  the  copper  mine  in  Bristol,  Conn.,  it  is  abundant, 
and  often  in  fine  crystallizations  (f.  1,  3,  4,  and  14  with  planes  0),    At  Cheshire,  it  in  met  witli 


I.  MontecastelU,  Tuscany 

21-4 

67*2 

2.  StPancrace 

2-2-8 

59-2 

3.  Ross  L,  L.  Killamey 

23-75 

61-07 

4.  Siberia 

21-65 

61-63 

5.  Sangerhausen,  ttuusivb 

22-58 

7100 

6.  Etsleben,  maasive 

22-65 

69-72 

7.  Woitzki,  White  Sea,  mau. 

26-06 

63-03 

8.  Condurra  M.,  Comw.,  crysi. 

28-24 

56*76 

9.  Dalame,  fnoMtVe 

25*80 

56-10 

10.            « 

26-98 

58*20 

11.  Yestanforss,  Westmannrd 

24*70 

63*33 

12.  Redruth  erysL 

26-84 

67-89 

13.  Bristol,  Ct,  massive 

25*70 

62-75 

14.  Westmannland 

60*56 

15.  Mt  Catini 

24-93 

55-86 

16. 

23*36 

69*47 

17.  Miemo 

23-98 

6016 

18.  Feriocio 

24-70 

60-01 

19.  Jemteland,  Sweden 

24*49 

59-71 

20.  Coquimbo 

25-46 

60*80 

21.  Ramos,  Mexico 

23-46 

62*17 

22.            "                G.=5*030 

26*27 

61-66 

23.  Bristol,  Ct 

25*83 

61-79 

24.  Lauterberg 

23*75 

68-73 

25.  Corsica 

26-3 

500 
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in  cubes,  along  with  barite,  malachite,  and  chalcodte.  Found  massive  at  Mahoopeny,  neax 
Wilkesbarre,  Penn.,  and  in  other  parts  of  the  same  State,  in  cupriferous  shale,  associated  in  small 
quantities  with  vitreous  copper;  also  in  granite  at  Chesterfield,  Mass. ;  also  in  New  Jersey.  A 
common  ore  in  Canada)  at  the  Acton  and  other  mines,  along  a  belt  of  15-20  m.,  between  L.  Mem- 
phromagog  and  Quebec. 

Named  after  von  Bom,  a  distinguished  mineralogist  of  the  last  century.  The  name  Fhillip- 
site  has  a  prior  use  for  another  spedes. 

60.  BERZBIJANrrZI.  Selenkupfer  Berz,,  Afh.,  vl  42, 1818.  Selenld  of  copper;  Seleniuret 
of  Copper.  Cuivre  s^enie  Dr,  Berzoline  BeucL,  Tr.,  iL  534^  1832.  BerzeUanlte  Dcrna,  Min^ 
609,  1850. 

In  thin  dendritic  crusts.  Soft.  Lustre  metallic.  Color  silver-white. 
Streak  shining. 

Oomp-^u  Se=Selenium  38*4^  copper  61*6=100.    Analysis  by  Berzelius  (L  a) : 
Selenium  40  Copper  64. 

Pyr. — In  the  open  tube  gives  a  red  sub}imate  of  selenium,  with  white  crystals  of  selenoaa 
acid.    B.B.  on  charcoal  selenous  fumes,  and  with  soda  yields  a  globule  of  copper. 

Obs. — Occurs  at  Skrikerum  in  Sweden,  and  also  near  Lehrbach  in  the  Harz. 

Beudant  gave  the  name  Berzdine  to  this  species,  which,  as  it  has  another  earlier  application  in 
the  sdence,  is  given  to  another  form  above. 

61.  OASTIIiLITB.    CasUmt  Ramm.t  ZS.  G.,  zviiL  213. 

Massive.    Distinctly  foliated. 

H.=3.  G.=5-186— 5-241.  Lustre  metallic.  Color  and  tarnish  as  in 
bomite. 

Oomp.— 4H^u,  Zn,  Pb,  Ag)  S+Fe  S'with-eu:  Zn:  Pb:Ag=30: 7:  2J:1).  Analysis:  Earn- 
melsberg  (L  c.) : 

S  Cu  Zn  Pb  Ag  Fe 

25-65        41-11       1209        1004         4*64         6*49=100-02 

Rammelsberg  writes  the  formula  fOu  Ag)'  S+2  (Cu,  Pb,  Zn,  Fe)  S. 

Pyr.,  etc — ^B.B.  (Uses  rather  difficultly,  and  changes  to  a  slag  colored  red  by  copper.  In 
nitric  add  dissolves  with  the  separation  of  sulphur  and  sulphate  of  lead,  and  gives  a  blue  solution. 

Obs. — ^From  Guanasevi  in  Mexico,  where  it  was  considered  an  argentiferous  bomite.  It  is  near 
bomite  in  constitution,  as  observed  by  Bammelsberg. 

62.  AIiABANDrm.  Schwarze  Blende  (fr.  Transylvania)  MuUer  v.  Reichengtein^  Phys.  Arb.  Fr. 
in  Wien,  i.  2nd  Quart.,  86,  1T84;  Bindheim^  Sohrifl.  Ges.  Fr.,  BerL  v.452,  1784  (making  it  oomp. 
of  Mn,  S,  Fe,  Ag).  Schwarzerz  Klapr,^  Beitr.,  ilL  35,  1802.  Braunsteinkies  Leohh^  Tab.,  70, 
1806.  Bmnsteinblende  [=Manganblende]  JBlumenbachf  Handb.,  L  707,  1807.  Manganglanz 
KarsLy  Tab.,  72,  1808.  Manganese  sulAir^,  JSi,  Tab.,  iii  1809.  Sulphuret  of  Manganese. 
Schwefel-Mangan  Germ.  Alabandine  BeudL,  Tr.,  ii.  399,  1832.  Blumenbachit  BreWu^  B.  H. 
Ztg.,xzil  193,  1866. 

Isometric.  In  cubes  and  octahedrons.  Cleavage :  cubic  perfect.  Twins  : 
simple,  with  composition-face  octahedral ;  also  cruciform,  made  of  five  com- 
bined octahedrons.    Usually  granidarly  massive. 

.  H.=3-5— 4.  G.=:3-95— 4-04.  4*036,  Mexico.  Lustre  submetallic. 
Color  iron-black,  tarnished  brown  on  exposure.  Streak  green.  Fracture 
uneven. 

Oomp.— MnSrrSulphur  36*7,  manganese  63*3=100.  Analyses:  1,  Arfredaon  (Ak.  H.Stockb« 
1822) ;  2,  Bergemann  (Jahrb.  Min.,  1867,  394) : 

1.  Transylvania       Sulphur  87*9       Manganese  62*1=100  AHVedson. 

2.  Mexico  *'       36-81  ''        62*98=9979  Bergemann. 
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Earlier  analTSOs  hj  Elaproth,  Tanqiieliii,  and  Del  Rio  gire  erroneous  results,  tho  first  twx>  find- 
ing it  mainly  Mn,  witii  11  to  15  8. 

Pyr.—TJDchaogod  in  the  closed  tube.  In  the  open  tube  sulphurous  fumes.  Boosted  on  charcoal, 
the  assay  is  converted  into  ozyd,  which,  with  the  fluxes,  gives  the  reactions  of  manganese.  Solu- 
ble in  dilute  nitric  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — Manganblende  occurs  in  veins  in  tho  gold  mines  of  Nagyag,  Eapnik,  and  Offenbanya,  in 
Tnnsylvania,  associated  with  tellurium,  carbonate  of  manganese,  and  quartz;  at  Gersdorf,  near 
Freiberg,  a  variety  containing  a  trace  of  arsenic ;  in  Mexico,  at  the  mine  Precioaa  in  Puebla,  with 
tetrahedrite. 

With  regard  to  the  cruciform  twins  of  five  octahedrons,  Schrauf;  who  describes  thom,  observes 
that  5  times  the  tetrahedral  angle  70^  is  neariy  360°. 

63.  SYBPOORITB.  Snlphuret  of  Cobalt  Middleton,  PhU  Mag.,  IIL  xvui.  362, 1846.  Syepoorite 
J.  NicoO,  Min^  458, 1849.  Kobaltsnlfuret  pt,  Schwefel  Kobalt  pt,  Kobaltkies  pi^  Qraukobalt* 
erz,  Oerm* 

Massive,  disseminated  in  grains  or  veins. 
G.=5*45.    Color  steel-gray,  inclini^ig  to  yellow. 

Oon^i.— Co  S=Sulphur  35*2,  cobalt  64*8=100.    Analysis  by  Ifiddleton  (L  c) : 

Sulphur  35*36        Cobalt  64*64=100. 

Obs.— From  Syepoor,  near  Btgpootanah  in  North-west  India,  where  it  occurs  in  andent  schists 
vrith  pyrrhoUte.    It  is  employed  by  the  Indian  jewelers  to  give  a  rose  color  to  gold. 

64.  PSNTXtAMDITB.  Eisen-lHckelkies  Scheerer,  I^ogg.,  Iviii.  816,  1843.  Sulphuret  of 
Iron  and  Nickel    Pentlandite  Dufr^  If  in.,  it  549,  1856.    Nioopyrite  Shtp.f  Min.,  807,  1857. 

Isometric.     Cleavage  octahedral.     Massive,  granular. 
H.=3*5— 4.     G.=4*6.     Color  light  bronze-yellow.     Streak  light  bronze- 
brown.    Not  magnetic. 

Oomp.— (^Ni+f  Fe)  S  =  Sulphur  36*0,  iron  41*9,  nickel  221=100.  Analysis:  Scheerer 
(Pogg.,  Iviii  315): 


s 

Fe 

Ni 

Ou 

1.  36-45 

42-70 

18*36 

l*16=98-66 

2.  36-64 

40*21 

21*07 

l-78=99-70 

Excluding  the  copper  as  chalcopyrite,  No.  1  gives  S  37*02,  Fe  43-73,  Ni  19*25 ;  No.  2,  S  36*86,  Fe 
40-86,  Ni  22*28.  Eivot  found  (Dufr.  Min.,  L  a),  for  the  ore  from  Craigmuir  in  Argyleshire,  S  35*8, 
Fe  54*8,  Ni  7*6,  quartz  l'4=99-6. 

Pjrr.— In  the  open  tube  sulphurous  fumes.  The  powdered  mmeral  roasted  B.B.  on  charcoal 
gives  with  the  fluxes  reactions  for  nickel  and  Iron. 

Obs. — Occurs  with  chalcopyrite  in  a  hornblende  rock  near  Lillehammer  in  Bouthem  Norway, 
slightly  mixed  with  magnetite  at  Craigmuir,  9  m.  from  Inverary,  in  Argyleshire,  Scotland,  in 
gneiss ;  also  2  m.  from  Inverary,  both  extensively  mined ;  at  Wheal  Jane  in  Eenwyn,  Cornwall 
The  ore  is  valuable  for  the  extraction  of  nickel. 

Named  after  Mr.  Pentland. 

65.  aRtJrNAXTITB     Nickelwismnthglanz  v,  Kob,,  J.  pr.  Ch.,'vL  332,  1835.    Bismuth  I^ckcl 
Gri'm^alte  Kicol,  Mm.  458,  1849.    Saynit  v.  Kob.,  Taf.,  13,  1863. 

Isometric.    Figs.  2,  6,  7.     Cleavage  octahedral. 

H.=4-5.  G.=5-13.  Lustre  metallic.  Color  light  steel-gray  to  silver- 
white,  often  yellowish  or  grayish  through  tarnish.  Streak  dark  gray. 
Brittle. 

Oomp^Analyflea :  1,  Eobell  (L  c.) .  2,  3,  Schnabel  (Bamm.,  4th  SnppL,  164) : 
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S  Bi        Ni  Pe  Co  Cu  Pb 

1.  38-46  1411  40*66  3*48  0*28  1*68  1-58=:100'24  KobdL 

2.  31-99  10-49  22-03  6-56  11-24  11-69  7-11  =  100  SchnabeL 

3.  33-10  10-41  22-78  6*06  1173  11-66  4-36=100  Schnabel 

The  sulphur  is  to  the  metals  present  as  4|  3.    No  probable  formula  has  been  deduced. 
P3rr.,  etc. — ^Fuses  to  a  graj,  brittle,  magnetic  globule,  coloring  the  eharcoal  greenish-yell  J  w 
Dissolves  in  nitric  acid,  excepting  the  sulphur. 
Obs. — ^Fonnd  at  Grunau,  in  Sayn  Altenkirchen,  with  quartz  and  chalcopyrite. 

66.  SPHALERTTZI  or  BLENDE.  Galena  inanis,  Germ.  Blende,  A^ric^  Interpr.,  466,  1546 
Blande,  Pseudo-galena,  Zincum  S,  As,  et  Fe  minoralisatum,  WaH^  Min.,  248,  1747.  Zmcunx 
cum  Fe,  S  mineralisatum  Bergm,,  Sdagr.,  1782.  Sulphuret  of  zinc.  Zlno  sulftir^  iV.  Zino 
Blende.    Sphalorit  Oiock^  Syn.,  17, 1847.    Black-Jack  Engl  Miners. 

Cleiophane  NuUciL  Marmatite  (fr.  Marmato)  BoussingauU^  Fogg.,  zvii.  399, 1829.  Przibramite 
ffuot,  Min.,  298,  1841.  Marasmolite  Shep^  Am.  J.  Set,  IL  zii  210,  1861.  Christophit  Bretih., 
B.  H.  Ztg.,  xzii  27.    Bahtite  8h^.,  Am.  J.  ScL,  IL  zlL  209,  1866. 

Isometric:  tetrahedral,  Observed  planes,  0;  /;  1;  2;  i-^,  ^2;  2-2, 
8-3,  4-4,  5-5.  Figs.  3,  29  to  33;  also  73,  74.  Cleavage:  dodecahedral, 
highly  perfect.  Twins :  composition-face  1,  as  in  f.  75 ;  also  76,  of  which 
73  is  the  simple  form.  Also  botryoidal,  and  other  imitative  shapes ;  some- 
times fibrous  and  radiated ;  also  massive,  compact. 

76 

73 


H.=3-5-4.  G.=3-9-4-2.  4*063,  wliite,  New 
Jersey.  Lustre  resinous  to  adamantine.  Color 
brown,  yellow,  black,  red,  green ;  white  or  yellow 
when  pure.  Streak  white — reddish-brown.  Trans- 
parent— translucent.  Fracture  conchoidal.  Brit- 
tle. 

Oomp.,  Var. — ^Zn  S=Sulphnr  88,  zinc  67=100.  But  ofleii 
having  part  of  the  zinc  replaced  by  iron,  and  sometimes  by  cad« 
mium. 

Var.  1.  Ordinary.  Containing  little  or  no  iron;  colors  white 
to  yellowish-brown,  sometimes  black;  G.=3*9— 41.  The  pure 
white  blende  of  Franklin,  N.  J.,  is  the  cleiophane  (anaL*6). 

2.  JFkrrifiroua;  MamuUUe.  Containing  10  p.  c  or  more  of 
iron;  dark-brown  to  black ;  G.=3-9— 4*3.  The  proportion  of  sulphid  of  iron  to  sulphid  of  zino 
varies  firom  1:5  to  1:2,  and  the  last  ratio  is  that  of  the  chrisiophiie  of  Breitliaupt  (L  c),  a 
brilliant-black  blende  (torn  St.  Christophe  mine,  at  Breitenbrunn,  near  Johaongeorgenstadt,  having 
G.=3-91— 3-923  (L  c.). 

3.  Cadmiferma;  Przibramite,   The  amount  of  cadmium  present  in  any  blonde  thus  far  analyie^ 
is  less  than  5  per  cent. 

Each  of  the  above  varieties  may  occur  (a)  in  crystals ;  {h)  firm,  fibrous,  or  columnar,  at  times 
radiated  or  plumose ;  (c)  cleavable,  massive,  or  foliated;  (d)  granular,  or  compact  massive. 
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The  hrasS'Ore  {Measingen  Gorm.)  of  early  mioeralogiBta  is  a  mixture  of  blende  and  cbalcopyrite. 
Shepard'a  marcurmblUe  (L  a)  is  a  partially  decomposed  blende  containing  some  free  sidpbur. 

Analyses:  1,  Arfvedson  (Ac.  H.  Stockh.,  1822,  438,  Pogg.,  i  62);  2,  Lowe  (Pogg.,  xxxviiL  161); 
8,  Kersten  (Pogg^  IxiiL  132);  4,  0.  Kuhlemann  (ZS.  nat.  Ver.  Halle,  viil  499);  5,  T.  H.  Henry 
(Phil.  Mag.,  IV.  L  23);  6,  J.  L.  Smith  (Am.  J.  Sd.,  11.  xx.  250);  7,  8,  9,  Jackson  (G.  Rep.  N. 
Hampshire,  208);  10,  Bcheerer  (Pogg.,  Ixv.  300);  11,  12,  Bechi  (Am.  J.  Sd,  II.  xiv.  61);  13, 
Scheerer  (B.  H.  Ztg.,  xlx.,  No.  15);  14,  Heinichen  (B.  H.  Ztg.,  xiii.  27);  15,  Lecanu  (J.  de  Pharm., 
ix.  457);  16,  17,  18,  Berthier  (Ann.  d.  M.,  ix.  419);  19,  20,  Boussingault  (Pogg.,  xyu.  399): 


S  Za  Fe 

1.  33-66  66-34     

2.  Praibram,/&nwtf  33-16  61-40  2-29 
X  Garinthia,  Raibd,  rlu  yw,  32-10  64-22  1-82 

4.  Clausthal,  black  33-04  65*39  1*18 

5.  N.  Jersey,  white  32-22  67-46     

6.  Phenixville,  Pa.  88-82  6439     

7.  Eaton,  N.  H.,  ywK  hn.  83-22  63-62  310 

8.  Lyman,  N.  H.  33-4  55-6  8-4 

9.  Shelburne,  N.  H.  826  520  10-0 
10   ijurMAtkia,  Jibrons  83*78  63*17  11*79 

11.  Tascany,  marmatUe  3212  50*90  11*44 

12.  "                "  33-66  4811  16*23 

13.  Titiribi,  N.  G.,  hKh.  hn.  33-82  64*17  11*19 

14.  Chris(ophite,Uack  33*57  44*67^  18-25 

ZnS 

15.  Charente  62-76 

16.  England,  gray  91*8 

17.  Cagulin,  brown  75-5 

18.  Luchon  94-4 

19.  Marmato,  MarmaUU  77*5 
20         "                "  76-8 


Gd 

=100  ArfVedson. 

1*50=98-34  L6we. 

«r.,  8b  and  Pb  0-72,  H  0*80=99*16  Kersten. 
0-79,  Cu  0-13,  Sb  0*63=10106  Kuhlemann. 
<r. =99*68  Henry. 

0-98,  Cu  0-32,  Pb  0-78=100-29  Smith. 
0*6  including  loss =100  Jackson. 
2*8=99*7  Jackson. 
3-2,  Mn  1-3=991  Jackson. 

,  Mn  0-74,  Ou  <r. =99*43  Scheerer. 

1-23,  Pe  S«  0*75=96-44  Bechi. 
<r.,  Cu  /r.=97-99  BcchL 
0-8^,  Mu  0*88=100-88  Scheerer. 
0*28,  Mn  2-66,  Sn  er.=99'43  Heinichen. 

FeS 

13*71=96*47  Lecanu. 

6-4=98*2  Berthier. 
17-2=92-7  Berthier. 

5-4=99-8  Berthier. 
22*5=  1 00  Boussingault 
23-2 = 1 00  BoussiDgault. 


Tho  marmaHU  of  anal.  19  affords  the  formula  3  ZnS+FeS=77  Zn  Sand  23  FeS;  of  anal.  12,  5 
Zn  S  +  2  PeS;  another,  of  brown  color,  from  near  Burbach  in  Siegen,  afforded  Schnabel  (Pogg., 
cv.  144)  5  ZnS  +  FeS;  Breithaupt's  <:ArtkopAtte=2  ZnS + FeS. 

"Sjj^i  etc. — In  the  open  tube  sulphurous  fbmes,  and  generally  changes  color.  B.B.  on  char- 
coal, in  RF.,  some  varieties  give  at  first  a  reddish-brown  ooating  of  oxyd  of  cadmium,  and  later 
&  coating  of  oxyd  of  zinc,  which  is  yellow  while  hot  aud  white  after  cooling.  With  cobalt  solution 
the  zinc  ooating  gives  a  green  color  when  heated  in  O.F.  Most  varieties,  after  roasting,  give 
with  borax  a  reaction  for  iron.  With  soda  on  charcoal  in  RF.  a  strong  green  zinc  flame.  Diffi- 
cultiv  fusible. 

Dissolves  in  muriatic  acid,  during  which  sulphuretted  hydrogen  is  disengaged.  Some  specimens 
phosphoresce  when  struck  with  a  steel  or  by  fHction. 

Obs. — Occurs  in  both  crystalline  and  sedimentary  rocks,  and  is  usually  associated  with  galena ; 
also  with  barite,  cbalcopyrite,  fluorite,  siderite,  and  frequently  in  silver  mines. 

Derbyshire,  Cfumberland,  and  Cornwall,  afford  different  varieties ;  also  Transylvania ;  Hungary ; 
the  Hans;  Sahla  in  Sweden ;  B^tieborzitz  in  Bohemia;  many  Saxon  localities.  Splendid  crystals- 
are  found  in  BinnenthaL  A  variety  having  a  divergent  fibrous  structure  and  prf^senting  botry- 
oidal  forms  is  met  with  in  Cornwall ;  at  Baibel ;  and  at  Groroldseck  in  Baden. 

Abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  Illinois.  In  N.  Torky  SuUivan 
Co.,  near  Wortzboro',  it  constitutes  a  large  part  of  a  lead  vein  in  roillstono  grit,  and  is  occasionally^ 
in  octahedrons ;  in  St.  Lawrence  Co.,  brown  blende  occurs  at  Cooper's  falls,  in  a  vein  of  carbonate 
of  lime;  at  Mineral  Point  with  galena,  and  in  Fowler,  on  the  farm  of  Mr.  Belmont,  in  a  vein  with 
iron  and  copper  pyrites  traversing  serpentine ;  at  the  Ancram  lead  mine  in  Columbia  Ca,  of 
yellow  and  brown  colors ;  in  limestone  at  Lockport  and  other  places,  in  honey  and  wax-rellow 
crystals  often  transparent;  with  galena  on  Flat  Creek,  two  miles  south-west  of  Spraker's  Basin; 
In  Mass.,  at  Sterling  of  a  cherry-red  color,  with  galena ;  also  yellowish-brown  at  the  Southampton 
lead  mines ;  at  Hat^eld,  with  galena.  In  N.  Hamp.^  at  the  Eaton  lead  mine ;  at  Warren,  a  large 
vein  of  black  blende,  In  Maine,  at  the  Lubcc  lead  mines ;  also  at  Bingham,  Dexter,  and  Parsons- 
field.  In  Omru^  yellowish-green  at  Brookfield ;  at  Berlin,  of  a  yellow  color ;  brownish-black  at 
Roxbury,  and  yeUowish-brown  at  Lane's  mine,  Monroe.  In  K  J&rsei/j  a  white  variety  {deiopJiane 
of  Nuttall)  at  Franklin.  In  Penn.,  at  the  Wheatley  and  Pcrkiomeu  lead  mines,  in  handFomo 
cfystaOizationjj  near  Frledensville,  Lehigh  Co.,  a  white  waxy  var.  In  Virginia^  at  Walton'a 
gold  mine,  Looisa  Co.,  and  more  abundantly  at  Austin's  lead  mines,  Wythe  Co ,  where  it  occurs 
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cryRtaJlized,  or  in  radiated  crystallizations.  In  Michigan,  at  Prinoo  vein,  Lake  Superior,  abundant 
In  JlUnoiSf  near  Bosidare,  with  galenite  and  calcite;  at  Marsden's  diggings,  near  Galena^  ia 
stalactites,  some  6  in.  or  more  through,  and  covered  writh  cryst.  pyrite,  and  galenite.  In  Wisconsin^ 
at  Mineral  Point,  in  fine  crystals,  and  many  of  large  size  (3  in.  through,  or  so),  altered  to  smith 
sonite.    In  Tennessee,  at  Haysboro^  near  Kashville. 

Named  hltnde  because,  while  often  resembling  galena,  it  yielded  no  lead,  the  word  in  (German 
meaning  blind  or  deceiving.    SphaierUe  is  from  ci^aX*pis,  treacherous, 

Alt*— Blende  by  ozydation  changes  to  zinc  vitriol  Calamine  {Zn*  Si  + 1^  tL\  smithsonite  (2q 
0),  and  limonite  occur  as  pseudomorphs.  The  sulphate  is  decomposed  by  bi-carbonate  of  lime, 
producing  smithsonite ;  and  the  alkaline  silicates  in  solution,  acting  on  the  sulphate  or  carbonate, 
afford  silicate  of  zinc 

Artif. — Blende  may  be  made  in  crystals  from  a  solution  of  sulphate  containing  some  putrifying 
animal  matter ;  in  an  experiment  by  Gkiges,  using  oysters  for  the  animal  matter,  the  shells  were 
turned  partly  into  carbonate  of  zinc  and  selenite,  and  some  blende  incrusted  theoL  Also  may  be 
made  by  subjecting  heated  ozyd  or  silicate  of  zinc  to  vapors  of  sulphur. 

RahUte  of  Shepard  (L  c.)  is  a  wholly  uncrystalline  blende,  with  G.=4'128,  containing  iron  and 
copper,  and  probably  a  mere  mixture  of  blende  and  other  minerals.  Shepard  says  that  it  occurs 
"  in  the  upper  decomposed  portion  of  the  Ducktown  copper  lode,  associated  wiUi  melaconite  and 
various  mixtures  of  cialoopyrite,  redruthite,"  etc.  The  specimen  analyzed  by  Mr.  Tyler  for  Prof. 
Shepard  was  iron-black,  while  Shepard  says  that  the  mineral  is  "dark  lead-gray,  with  a  tinge  of 
blue,  not  unlike  some  of  the  ores  of  antimony."  Tyler  obtained  (L  c.)  for  Uie  composition  of  his 
specimen,  S  33'36,  Zn  47*86,  Po  6-18,  Cu  14*00,  giving  approximately  10  S,  7  Zn,  1  Fe,  2  Cu,  and 
equivalent  to  7  Zq  S+Fe  S*+^u  S,  or  7  of  blende,  with  1  pyrite  and  1  chalcooite  (redruthite). 
Since  €u  (not  Gu)  replaces  Fe  and  the  related  metals  in  the  sulphids,  the  formula  cannot  be  (Zn, 
Fe,  Cu)  S,  or  that  of  a  cupreous  blende.  * 

67.  YOVTZmi,    Yoltsine  Ibumd,  Ann.  d.  M.,  III.  iil  619,  1833.  Oxysulphuret  of  Zinc.  Leber 
blende  BreUh.,  J.  pr.  GIl,  xv.  1838,  B.  H.  Ztg.,  xxiL  26.    Yoltzit  Rarmu,  Handw.,  260,  1841. 

In  implanted  Bpherical  globules ;  structure  thin  curved  lamellar. 

H.=4:— 4*5.  Gr.=3*66— 3*81.  Lustre  vitreous  to  greasy ;  or  pearly  on 
a  cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or 
Bubtranslucent. 

▼ar.— G.=3-66  fr.  Rosi^res,  Poumet;  3*691  fr.  Qeyer;  3*711  fr.  Marionberg;  8*777  fr.  Oom* 
wall ;  3*804  ft,  Johanngeorgenstadt. 

Oomp. — 4  Zn  S+Zn  0=3ulphid  of  zinc  82*73,  oxyd  of  zinc  17*27=100.  Analyses:  1,  Four- 
net  (L  a);  2,  lindaker  (Yogi's  Min.  Joach.,  175) : 

1.  Bosidres  Zn  S  82*92  Zn  0  15*34  Fe  1'84  Resinous  subst.  &*.= 100*10  Fournet 

2.  Joachimsthal  82*75  17*25=100  Lindaker. 

Pyr.,  etc. — ^B.B.  like  blende.    In  muriatic  acid  affords  Aimes  of  sulphuretted  hydrogen. 

Obs. — Occurs  at  Rosi^res,  near  Pont  Gibaud,  in  Puy  de  D6me ;  Ellas  mine  near  Joadhlmstha], 
with  galenite,  blende,  native  bismuth,  eta;  near  Marienberg  (t^e  lebeirhfeBnde)\  Hochmiitii  near 
Greyer ;  Cornwall,  probably  at  Redrutii ;  at  Bemkastel  on  the  Mosel,  in  pseodomorphs  after 
quartz. 

Named  after  the  Frendi  mining  engineer,  Yoltz. 

The  supposed  artificial  voltzite  from  the  Freiberg  emelting^works  has  been  shown  to  be 
blende. 

68.  HB88ITZI.    Tellursilber  O,  Rose,  Fogg.,  xviii.  64,  1830.    Savoduiskite  Huoi,  Min.,  i.  187 
1841.    Telluric  Slver.    Hessit  Frobd,  Grundz.  Syst.  Kryst,  49,  1843. 

Orthorhombic,  and  resembling  chalcocite,  Kenngott,  Peters.  Occurring 
planes  O^  /,  i-i,  i-i,  m-J,  irn^  and  others.  Cleavage  indistinct.  Massive ; 
compact  or  fine-grained ;  rarely  coarse-granular. 

Il.=2— 3*5.  G.=8-3--8-6.  Lustre  metallic.  Color  between  lead-gray 
and  steel-gray.     Sectile.    Fractm*e  even. 

Ck>mp. — ^Ag  Te=Tellurium  37'2,  sOver  62*8=100.    Silver  sometimes  replaced  in  part  by  gold. 
Analyses:  1,  2,  G.  Rose  (Fogg.,  xviii  64);  8,  Pets  (iU,  Ivil  647);  4^  Bammelsberg  (4th  Suppt., 
220): 
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1.  SftTodinakl,  Altai  Te  36*96  Ag  6242    Pe  0-24=99-62 Boee. 

2.  "  "     a.=8-41-8-665    36*89        62-32  0*50=:99rYl  Koae. 

8.  Nagyag  G.=8-31— 8*46     [87*76]       61*55,  Au  0*69,  Pe,  Pb,  S,  <r.=100  Pete. 

4.  Betebaaya  27*96        54*67    Foreign  subetancetf  15*25=97*88  Ramm. 

Pyr^— In  tbe  open  tube  a  (bint  white  BubUmate  of  tellurons  add,  which  B.B.  Aieea  to  oolorieaa 
globules.  On  cbarooal  fhses  to  a  black  globnle ;  this  treoted  in  R.F.  proaents  on  oooling  wfaitb 
dendrllio  points  of  silver  on  its  snrAice;  with  soda  gives  a  globule  of  silver. 

Obs^ — Oocnra  in  the  Savodinski  mine,  about  10  verats  from  tbe  rich  silver  mine  of  ZirianovsU, 
in  the  Altai,  in  Siberia,  in  a  talcoae  rock,  with  pyrite,  black  blende,  and  chaloopyrite.  Specimens 
in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at  Nagjrag  in  Transyl- 
vania, and  at  Betibanya  in  Hungary ;  Stanislaus  mine,  Oalaveras  00.^  CaL 

Kenngott  examined  crystals  from  Kagyag,  and  Peters,  from  Betsbanya.  Hess  made  the  Altai 
mineral  rhombohedral,  which  Elokscharof  does  not  sustain. 

58  A.  Petzitk.  (Tellursilber  Fetz^  Pogg.,  IviL  470;  Tennrgoldsilber  Hcmsm,^  Handb.,  1847. 
Petzit  Haid,^  Handb.,  1846.)  Differs  from  hessite  in  gold  replacing  much  of  the  silver.  H.=2*S. 
G.= 8*7 2—8*83,  Pets;  9—9*4,  EiisteL  Oolor  between  steel-gray  and  iron-black,  sometimes  with 
pavonine  tarnish.  Streak  iron-black.  Brittle.  Composition  AuTe+4|AgTe,  Petz;  AuTe+8 
AgTe,  Genth.  Analyses:  1,  Petz  (L  c);  2-4,  Genth  (Am.  J.  Set,  XL  zlv.  310);  5,  Ku8tel(ib, 
B.  H.  Ztg.,  1866,  128) : 


Te  [34-98] 


1.  Nagyag  ^     .  ^ 

2.  Stanislaus  n^ne     (f)  [82-23] 
8.  Golden  Bole  mine       32*68 

4.  "  "  [84*16] 

5.  Stanialaus  mine  35-40  ? 


Ag  46*76  An  18*26,  Fe,  Fb,  S  6*.=:100  Peti. 
42*14  25*63=100  Genth. 

41*86  25'60=100*14  Genth. 

40*87  24*97=100  Genth. 

40*60  24*80=100*80  KusteL 


Occurs  at  the  localities  stated,  with  other  ores  of  teUorinm. 

69.  PATiTIMTKZrrfl.    Daleminsit  Brtifh.,  B.  H.  Ztg.,  zzL  98,  1862,  zzil  44,  1868. 

OrthorhombiCj  and  iBomorphons  with  chalcocite:  7  A  /=116^    Occur- 
ring planes  O^  J,  t4,  2-2, 1-J. 
H.=2-2^5.   G.=7-044r-7-049.  PhyBieal  characters  like  those  of  ai'gentite. 

Gomp. — Ag  S^  or  same  as  for  argentite,  it  being  the  same  chemical  oomponnd  under  an 
orthorhombie  fonn. 
Pyr. — Same  as  for  argentite. 

Obs. — ^From  the  Himmel&hrt  mine  near  Freiberg.    M udi  resembles  stephanite. 
Named  from  Dalminsien,  the  andent  name  of  Fr^berg. 
Akanthite  is  also  orthorhombie  sulphid  of  sHrer,  but  of  rwy  different  angles. 

60.  AOANTHTTB.    Akanthit  Kenng.^  Pogg.,  zcr.  462,  1855. 

Orthorhombie.    7 A  7=110^  54' ;   Oh  1-1=124°  42'^  6& :  J  :  c=l"4442 : 
1 !  1-4523.    Observed  planes :  as  in  f.  77,  with  also  vertical  i-5,  i-2 ;  domes, 
^«   H  2-t,  8-J?;  octahedraljj,  |;  |.5?;  j-2;  H;  fg;  2H5; 


H«,  H»,  f"'  *-,--,"., ,  s,  4 

f-S;  H;  254?;  4.5,  fs,  1-5,  ft,  J^?  (Daul 
0  A  l-t=135*  10' ;  0  A  1=119°  42^  O  A  *.5= 


aber). 


,t.tA7=124' 


140° 
33',  Ta  1,  over 


40',  MA 2-9=138 

l-t,=:88°  3'  (obs.)  1  A  l-t=150°  31'  (ob^.)  1  A  7  = 
140°  18',  l-t  A  1-1=145°  18',  1-t  A  H  over  i-e  =110° 
36'.  Twins :  composition  parallel  to  1-t.  Crystals 
nsnally  slender-pointed  prisms.  Cleavage  indistinct. 
H.=2-5  or  under.  G.=7-16-7-33 ;  7-16-7-236, 
from  Freiberg;  7-188— 7*326  from  Joachimsthal. 
Lustre  metalhc.  Color  iron-black  or  like  argentite. 
Fracture  uneven,  giving  a  shining  surface.    Sectile. 

CJomp.— Ag  S,  OP  like  argentite.  P.  Weselsky  obtained  (J.  pp. 
Ch.,  Ixxxi.  487>  from  a  Fpeibepg  spedmon  86-71  silTep,  12-70  sul- 
P^>g;  from  a  Joadiimsthal  spedmen,  87 '4  silvep. 

Pyr.— Same  as  tor  argentite. 
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ObB. — At  Joachimsthal,  with  pyrite,  argentite,  and  caldte,  usaaOy  on  quartz;  also  at  the  Ilm 
melfurst  mine,  near  Freiberg  in  Saxonj,  along  with  argentite  and  stepluuiite.  The  crystals  are 
parallel  with  tiioae  of  stromeyerite  when  1-t  is  made  /;  in  that  case  /A  /=110*  36',  and  /-I  A  l-l 
=89*^  40';  while  in  stromeyerite  these  angles  are  119*"  35'  and  iA  A  l-i=91*'  44';  and  twins  are 
compounded  parallel  to  /  in  each.  On  cryst,  see  H.  Dauber,  Ber.  Ak,  Wicn,  zxxiz.  685.  The 
prisms  1-t,  and  I,  correspond  nearly  in  angle  to  the  twining  form  f4  of  chaloocite. 

The  ore  analyzed  by  W.  J.  Taylor,  and  referred  by  him  to  stromeyerite,  may  belong  to  acan« 
thite,  as  suggested  by  Kenngott;  but  this  can  bo  made  certain  only  by  ascertaining  its  crystal- 
line fbrm. 

61.  OHAIiOOOITB.  .£s  rude  plumbei  ooloris  pt,  Oerm,  Kupferglaserz,  AgriCj  Intorpr.,  461, 
1546.  Koppar-Glas  pt,  Cuprum  vitreum,  TToZL,  282,  1747.  Cuivre  yitreux  Dr.  Trl  Wall,  i. 
509,  1753.  Kopparmalm,  Cuprum  sulphure  mineralisatum  pt,  OronsL,  174,  1758.  Vitreous 
Copper,  Sulphuret  of  Copper.  Cuivre  sulfur^  I¥.  Kupferglanz  Cferm,  Copper  Glance.  Chal- 
cosme  Beuk,  Tr.,  il  408,  1832.  Oyprit  Cflock.,  Syn.,  1847.  Redruthite  ^ta?J,  Mm.,  1849. 
Kuprein  BreiUi^  B.  H.  Ztg.,  zxlL  35,  1863. 
Digenit  BreWu,  Pogg.,  IxL  673,  1844    Carmenite  K  Eahn,  B.  H.  Ztg.,  xzir.  86,  1865. 

Orthorhombic.  I A  7=119^  35',  0  A  l-i=:120^  57'  j  a:b:  c=V667Q  : 
1  :  1*7176.  Observed  planes:  0;  vertical,  /,  i-I,  izy  t-f,  i-S;  domes,  2-i, 
|-J,  1-J,  |-?,  |-i ;  octaliedral,  ^,  ^,  1,  4. 

O  A  i=147^  16'       0  A  f  5=147*^  6'        Oa  l-t=135^  52' 

<?Ai=136    2jf        Oa2-?=117   16     i-S  A  t-5=120  25 

<?  A  1=117    24        (?Aft=124   30        1  A  1,  mac.,=126  56i 


Bristol,  Ct 


Bristol,  Ct 


Bristol,  Ct 


Cleavage :  I,  indistinct.  Twins :  (1)  composition-face  /,  producing  hex- 
agonal, or  stellate  forms  (left  half  of  f.  80) ;  (2)  composition-iace  ^J,  a  cruel 
form  twin  (f.  80),  crossing  at  angles  of  111®  and  69° ;  (3)  (f.  81),  a  cruciform 
twin,  having  0  and  /of  one  crystal  parallel  respectively  to  i-i  and  0  of  the 
other ;  (4)  c-face  ^.  Also  massive,  structure  granular,  or  compact  and  iDi- 
pateable. 

H.=2-5— 3.  G.=5-5— 5-8;  5*7022  Thomson.  Lustre  metallic.  Color 
and  streak  blackish  lead-gray ;  often  tarnished  blue  or  green ;  streak  some- 
times shining.     Fracture  conchoidal. 

Oomp. — 6u  S=Salphur  202,  copper  79'8=100.  Analyses:  1,  UUmann  (Sjst  tab.  Uebeib^ 
X43);  2,  8,  Scheerer  (Pogg.,  Ixv.  290);  4,  Schnabel  (Ramm.  4th  Sapp.,  121);  6,  C.  Bedii  (Am.  J. 
Sd.,  n.  xiv.  61);  0,  7,  WUczynsky  (Bamm^  5th  SnppL,  151,  and  Min.  Ch.,  997);  8,  P.  CoUirf 
(private  contrib.) : 

8  Cu  Fe 

1.  Siegen  19-00        79*60        0-76,  Si  100=lOO-26  UUmann 

2.  TeUemirk,  Norway,  G.=5-796    2048        77*76        0*91  =99-10  Scheerer. 
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Cu 

Ee 

8  Teneniark,  Norway,  a.=6'621 

20*36 

1912 

0-28=99-76  Scheerer. 

4k  Siegen,  massive 

21-60 

74-73 

1-26,  Si  2-00=99'49  SchnaboL 

5.  Mt  Oatiai 

20-50 

76-64 

I -76=98-79  Bechl 

6.  GhUi 

21-81 

74-71 

8-38=9y-85  WUczynsky. 

7.  MontagODe,  Tascany 

21-90 

71-31 

6*49 =99*70  Bammelsberg. 

8.  Bristol,  Ct 

20-26 

79-42 

0  33,  Ag  0-11=10012  Collier. 

5t 


Pyr.,  etc. — Yields  nothing  volatQo  in  the  closed  tabe.  In  the  open  tube  gives  off  sulphuroni 
fumes.  B.B.  on  diarcoal  melts  to  a  globule,  which  boils  with  spirting;  with  soda  is  reduced  to 
metallic  copper.    Soluble  in  nitrio  add. 

Obs.— Corawall  affords  splendid  crystals  where  it  occurs  in  vehis  and  beds  with  other  ores  of 
copper,  and  especially  near  St.  Just.  It  occurs  also  at  Fassnetbum  in  HaddiDgtonshire,  in  Ayr- 
shire, and  in  Fair  Island,  Scotland.  The  compact  aud  massive  varieties  occur  in  Siberia,  Hesse, 
Saxony,  the  Bannat,  eta;  Mt  Catini  miues  in  Tuscany;  Mexico,  Peru,  Bolivia,  ChilL  Near 
Angina,  Tascany,  a  crystal  has  been  obtained,  weighing  half  a  pound 

]&  the  United  States,  compart  varieties  occur  in  the  red  sandstone  formation  at  Simsbury  and 
Gieshire,  Conn«;  also  at  ^huyler's  mines,  N.  J.  Bristol,  Conn.,  affords  large  and  brilliant 
crystals,  f.  79-81 ;  fig.  80,  a  crystal,  with  Its  8tri»  and  irregularities,  compounded  by  two 
different  methods.  Another  crystal  has  a  small  octahedral  plane  situated  obliquely  upon  the 
intersection  of  1,  i,  and  adjoining  the  brachydiagonal  section,  which  is  probably  the  plane  f-2. 
2-{  A  2-i  in  the  Bristol  crystal8=125°  43'.  In  Virginia,  in  the  United  States  copper  mine  district, 
Blue  Ridge,  Orange  Co.  Between  Newmarket  and  Taneytown,  Maryland,  east  of  the  Monocaoey, 
with  chalcopyrite.  In  Arizona,  near  La  Paz;  in  N.  W.  Sonora.  In  Nevada,  in  Washoe,  Hum- 
boldt, Churchill  and  Nye  Cos. 

The  Argent  sn  tpis  or  Cuivre  spiciforme  of  Hauy,  which  is  merely  regetable  matter  impregnated 
with  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Mahoopeny,  Penn. 

Under  the  name  (Atpreiae,  Breithaupt  separates  the  larger  part  of  the  specimens,  referred  to 
chaleocite,  on  the  ground  alleged  that  they  are  hexagonal  instead  of  orthorhombic,  and  have  a  lower 
specific  gravity.  He  g^ves  for  the  angle  between  the  base  and  a  pyramidal  faoe  117°  63'  approxi- 
mately, and  G. =6*6— 6*686  of  the  mineral  from  12  different  localities.  He  cites  Scheerer's  two 
analyses  above  of  the  Tellemark  mineral.  Other  localities  mentioned  are  Kongsberg  in  Norway ; 
near  Freiberg,  Sadisdorf,  Deutsch-Neudorf,  in  Saxony ;  Schmiedeberg  in  Silesia ;  Hettatedt  and 
Sangerhausen  in  Tliuringia;  near  Siegen;  Mt  Catini  in  Tuscany;  Bosgolovsk  in  Siberia;  Karga- 
linsk  Steppes  in  Orenberg;  ComwaU;  Eleonora  and  Ulrique  in  Mexico;  West  Coast  of  Africa. 
Breithaupt  is  certainly  in  error  with  regard  to  the  Cornwall  mineral,  as  the  measurements  of 
Phillips  and  others,  and  recently  of  Maskelyne  (in  a  letter  to  the  author),  conclusively  prove;  and 
probably  in  error  throughout 

Beudant*a  name,  chakosinCy  has  priority.  We  change  the  termination  ine,'  which  ought  to  be 
out  of  the  science,  and  substitute  c  for  s.  ChalcUe  (^aXirirK  in  GreekX  Aristotle^s  name  for  the 
oonmion  ore  of  Cyprus,  cannot  be  employed  in  modern  mineralogy,  because  it  has  the  same  pro- 
nunciation with  caicUe,  But  with  the  added  syllable,  used  above,  this  objection  does  not  hold. 
Moreoyer,  the  word  thus  altered  does  not  imply  an  identity  of  the  species  with  that  of  CypruSi 
about  which  there  is  yet  much  doubt 
.   AIL — Occurs  altered  to  chalcopyrite,  bomite,  oovelUte,  melaconite. 

Specimens  are  often  penetrated  with  the  covellite,  or  indigo-copper,  resulting  fVom  the  altera- 
tion. (A)  I>i(fenUs  of  Breithaupt  (I  a)  is  probably  a  mineral  of  this  kind  Plattner  obtained  B3., 
70*2  of  copper  and  0*24  of  silver,  whence  the  formula  €u  S+2  6u  8',  making  it  a  compound  of 
1  oihaloodte+2  coTellite»  Localities  mentioned  are  Sangerhausen  in  Thuringia;  Szaska  in  Tran- 
sylvania; in  the  Government  of  Orenburg;  Flatten  m  Bohemia;  Angola,  W.  Coast  of  Africa; 
Chili,  with  cuprophimbite. 

(B)  Oarmantie  of  Hahn  (L  c.),  firom  Carmen  island,  in  the  Gulf  of  California,  approaches  dlgenite. 
It  is  an  impure  chaleocite,  containing  visibly,  as  the  author  finds  after  personal  examination,  much 
covellite.  Hahn  analyzed  the  mass  by  first  separating  into  two  parts,  one  soluble  in  muriatic 
add,  and  the  other  not ;  and  the  former  was  then  analyzed,  and  the  composition  obtained  given  as 
that  of  carmenite;  it  was  S  26*22,  Sb  0*97,  Cu  71-30,  Fe  1-37,  Ag  005,  gangue  0-77  =  100'68| 
corresponding  to  1  chaleocite  + 1  covellite. 

(C)  Harsisits  of  Shepard  (Bep.  on  Canton  Mine,  cited  in  Am.  J.  8ci.,  II.  zxil  266  and  Prat; 
Am.  J.  ScL  II.  xxiiL  409),  from  Canton  mine,  Georgia,  and  later  found  at  the  Polk  Co.  copper 
mines  in  East  Tennessee,  is  chaleocite  with  the  doavage  of  galena,  and,  as  Genth  hi^  proved,  is 
peeudomorphons  alter  galena.  Genth's  many  analyses  of  the  Tennessee  mineral  (Am.  J.  ScL  IL 
xxxiii.  194)  show  a  variation  in  composition  from  that  of  chaleocite  to  that  of  a  mixture  with  2  T 
p.  &  of  galena.  Unaltered  galena  has  been  observed  within  crystals  of  harrisite  both  at  the 
'Georgia  and  Tennessee  localities.  Its  color  is  dark  lead-gray  and  bluish-black.  As  Geat^ 
^Hseerves,  it  is  related  to  the  so-called  cujpropltimbits  (p.  42). 
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Artif. — The  doable  sulphate  of  copper  and  iron,  in  carbonated  water  oontAinLig  putrescibic 
animal  matter,  afforded  Qt^ges  malachite,  selenite,  and  some  chaloocite. 

62.  8TROBCBTBRITS.  SUberkupferglanz  Rauam,  A  Strom.,  QeL  Anz.  G5ti,  11  1249,  1816 
Argent  et  coiyie  sulfur^  AwfTum,  Cat,  2 12,  1817,  Sulphuret  of  SUyer  and  Copper.  Argentif 
erous  Sulphuret  of  Copper.  OulTre  sulfure  aigentif^re  I^,  Stromeyerine.  BeuoL,  Tr.,  IL  410, 
1832.    Stromeyorite  Shep.^  il  211,  1836. 

Orthorhombic:  isoinorphouswitlichal'KKJite.  Za/=119*' 85'.  Observed 
planes  0,  m,  ^-J,  |;  OaJ=154^  16',  0  AfJ=155°  7'.  Also  massive, 
compact. 

H.=2*5— 8.  G.=6*2— 6-3.  Lustre  metallic.  Color  dark  steel^ray. 
Streak  shiniDg.     Fracture  subconchoidal. 

Comp. — (Ag  €u)  S,  or  Ag  S + 6u  S=Sulphurl6'8,  silver  53'1,  copper  31*1 =100.  Analyses :  1, 
W.  J.  Taylor  (Ploc.  Ac  PhUad.,  Nov.,  1869) ;  2,  Stromeyer  (Scihw.  J.,  rix.  326) ;  3.  Sander  (Pogg., 
^  313) ;  4—7,  Domeyko  (Ann.  d.  KL,  lY.  ill  9)  ,*  8,  9,  P.  Collier  (private  contrib.) : 


S 

Ag 

Cu 

Fe 

1.  Copiapo 

16-35 

69-59 

11-12 

2-86=99-92  Taylor. 

2.  Scblangenberg,  Siberia 

15-782  52-272  30-478  0-333=98-866  Stromeyer. 

3.  Eudelstadt,  SUesia 

15-92 

62-71 

30-95 

0-24=99-82  Sander. 

4.  a  Pedro,  ChUi 

17-83 

28-79 

53-38 

=100  Domeyko. 

6.  Catemo,       " 

19-93 

24-04 

53-94 

2-09=100  Domeyko. 

6.        " 

20-53 

16-58 

60-58 

2*31=100  Domeyko. 

IJ              (t                    u 

21-41 

12-08 

63-98 

2-53=100  Domeyko. 

8.  Arizona 

19-44 

14-05 

64-02 

0-48,  Hg  1-30=99-29  C^dlier. 

9. 

19-41 

7-42 

72-73 

0-33=99-89  Collier. 

Domeyko's  analyses  indicate  a  large  proportion  of  the  copper  sulphld,  No.  4  containing,  along 
with  Ag  S,  as  Kammelsberg  shows  (Min.  Chem.,  54^  9  -Gu  S ;  6,  6  €n  S ;  6,  4  eu  S ;  7,  8  Ou  5> 
Taylor*s  analysis  corresponds  to  (Ag,  €u,  Fe)  S. 

Pyr.,  etc. — Fuses,  but  gives  no  sublimate  in  the  closed  tube.  In  the  open  tube  sulphurous 
fUmes.  B.B.  on  charcoal  in  O.F.  fases  to  a  semi-malleable  globule,  which,  treated  with  the  fluxes, 
reacts  strongly  for  copper,  and  cupelled  with  lead  gives  a  silver  globule.    Soluble  in  nitnc  acid. 

6b«.~Found  associated  with  chalcopyrite  at  Schlangenberg,  near  Kolyvan  in  Siberia ;  at  Ru* 
delstadt,  Silesia ;  also  in  Chili ;  at  Combavalla  in  Peru ;  at  Heintzelman  mine  in  Arizona. 

Kamed  after  Stromeyer,  by  whom  the  mineral  was  first  analyzed  and  established. 

63.  STERNBERGITB.  JlaicL,  Trans.  Boy.  Soc.,  Ed.,  1827,  andBrewst  J.,  vil  242. 

Orthorhombic.  /A/=119^  30',  O  A  1-»=124°  49', 
B.  &  M. ;  a :  J :  c=l-4879  : 1  : 1-7145.  0M= 
121°,  0  A  2=106°  43',  <?A2-t=:120°  48'.  Sti-i® 
of  0  macrodia^onal,  of  sides  horizontal.  Cleavage : 
basal  highly  eminent.  Commonly  in  implanted  crystals,  forming  rose-like 
or  fan-like  aggregations.     Sometimes  compound  parallel  to  /. 

H.=l— 1-5.  (.T.=4'215.  Lustre  of  0  brightly  metallic.  Color  pincli- 
beck-brown,  occasionally  a  violet-blue  tarnish  on  1  and  2.  Streak  black. 
Opaque.  Thin  laminro  flexible ;  may  be  smoothed  down  by  the  nail  when 
bent,  like  tin  foil.    Leaves  traces  on  paper  like  plumbago. 

Comp.— Ag  S+3  Fe  8+Pe  S«=:4  ft  Ag+f  Fe)  S+Pe  8«=:Sulphur  30-4,  sOtw  34-2,  iron  36-4 
=100.  Ratio  of  sulphur,  iron,  and  sUver  more  exactly  6:4:1.  Analysis  by  Zippe  (Pogg.,  zzvii. 
190): 

Sulphur  30*0       SUver  33-2        Iron  36*0=99-2. 

Pyr.,  etc — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  gives  off  sulphur  and  fbsea 
to  a  magnetic  globule,  tiie  surface  of  which  shoTS  separated  metallic  silver.    Hie  washed  mln 
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eral,  treated  with  the  fluxes,  gives  reaction  for  iron ;  on  charcoal  yields  a  globule  of  metalHo  silier 
Soluble  in  aqua-rcgia  with  separation  of  sulphur  and  ohlorid  of  sliver. 

Obs.— Ck»urs  with  ores  of  silver,  particularly  pyrargyrite  and  stephanite,  at  Joachimsthal  in 
Bohemia,  and  Johanngeorgenstadt  in  Saxony.    Named  after  Count  Casper  Stembergof  Prague. 

The  FUxibU  silver  ore  {ArgerU  mdfure  flexible  Bourn.,  Bieasamer  SUberglam)  fh)m  Hunmelsf  iirst 
mine,  near  Freiberg,  is  referred  here.  According  to  Brooke  &  M'dler  the  figure  by  Phillips  is  a 
distorted  figure  of  argentite. 

The  angles  of  sternbergite,  above  given,  are  from  very  perfect  crystals  in  Mr.  Brockets  oolleo- 
tion,  which  were  formerly  in  the  possession  of  Count  Bonmon  (B.  i  M.,  p.  180).  The  plane  24  is 
on  the  edge  of  OAi-l;  and  besides  this,  there  is  another  10-i,  represented  by  these  authors,  with 
also  the  macrodome  ^  and  the  pyramid  2-2. 

64.  OINNABAR  Kivk6£apii  (fr.  Spain)  Theophr.  *A/f/iiov  Vioecor,  Minium  Viiruv^  PUn,  Minium 
nativum,  G^erm.  Bergsinober,  Affric^  Interpr^  466,  1546.  Cinnabax;  Sulphuret  of  Meroury. 
Zinnober,  Schwefelquecksilber,  Merkar-Blende,  CfemL 

Ehombohedral.  jff  a5=92°  36',  i? A  0=127^  6' ;  a=l-1448.  Observed 
planes :  rhombohedrons,  |,  i,  f ,  f  i,  f ,  f ,  J?,  |,  |,  -^,  2,  ^.  4,  *,Y,  8,  -|, 
-4,  -2,  -V-,  --ff,  -4,  -^,  -i,  H,  -I- ;  pyramids,  22,  62 ;  Bcalenohedron  ^* ; 
and  also  (?,  /.  Also  granular,  massive;  sometimes  forming  superficial 
coatings. 

4A*=10r  58'  8a 

f  A  1=110     6 

Oa7=90 

/A  7=120 


<?A|=138 
<?A4=133 
6>A2=110 
Oa2=  71 


36 
24 
43 

48 


Fracture  subcon 
Driinary  refraction  2*854 


Cleavage:  /,  very  perfect.    Twins:  composition- 
face  O. 

H.=2— 2.5.  G.=8-998,  a  cleavable  variety  from 
N^eumarkteL  Lustre  adamantine,  inclining  to  metal- 
lic when  dark  colored,  and  to  dull  in  friable  varieties. 
Color  cochineal-red,  often  inclining  to  brownish-red 
and  lead-gray.  Streak  scarlet,  subtransparent,  opaque, 
choidal,  uneven.  Sectile.  Polarization  circular.  '^^'- 
extraordinary  3'201,  Descl. 

Var. — 1.  Ordinary:  either  (a)  erystaUiated;  (&)  fna«si«e,  granular,  or  ccmpact}  bright  red  to 
ledi^ah-brown  in  color ;  (e)  earthy  and  bright  red. 

2.  SiejtatiG  (QuecksilberiebercrB  and  Queckailberbranderz,  Germ.,  Inflammable  dnnabar),  of  a 
llver-brovni  color,  with  sometimes  a  brownish  streak,  occasionalij  slat7  in  structure,  though  com* 
monly  granular  or  compact.  Ginnaber  mixed  with  an  organic  substanoe  called  idrialine  (q.  v.) 
occurs  at  Idria. 

The  ooraUinerz  of  Idria  is  a  curved  lamellar  variety  of  hepatic  cinnabar. 

Oomp.— Hg  S  (or  Hg"  S*)=Sulphur  13*8,  quicksilver  86*2=100.  Sometimes  unpure  from 
day,  ozyd  of  iron,  bitumen.  Analyses  :  1,  2,  Klaproth  (Beitr.,  iv.  14);  3,  John  (John's  Oh.  Unt, 
L  252);  4,  5,  Schnabel  (Bamm.,  4th  SnppL,  269);  6,  A.  Bealey  (J.  Ch.  Soa,  iv.);  7,  Klaproth 
(Beitr.,  iv.  24): 

14-26  85'00=;:99'25  Klaproth. 

14-75  84-50=99-26  Klaproth. 

17-5  78-4,  Pe  1-7,  *1  0-7,  Ca  1-3,  »n  0-2=100  John. 

13*67  86*79=]00-46  SchnabeL 

18-78  84-55,  gangue  l'02=99-33  SdhnabeL 

11-38  69-36,  Fe  1-23,  Ca  1-40,  Xl  061,  %  0-49,  8i  1430  Bealey. 

18-75  81-80,  Fe  0-2,  Si  0-55,  Cu  002,  Si  0-66,  CI  8'3=-99'27  Klaproth. 

Pyr. — ^In  the  closed  tube  a  black  sublimate.  Oarefully  heated  in  the  open  tube  gives  sulphur 
MS  fames  and  metallic  mercury,  condensing  in  minute  globules  on  the  cold  walls  of  the  tube. 
63.  OQ  charcoal  wholly  volatile  if  pure. 

Obs.— (Cinnabar  occurs  in  beds  in  slate  rocks  and  shales,  and  xfarelyin  granite  or  porphyry.    It 


1.  Neumarktel 

2.  Japan 

3.  ^' 

4.  Westphalia 
6.  Wetzlar 

6.  California 

7.  Idria,  hqpaiie 
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has  been  obserred  in  reins,  with  ores  of  iron.  The  Idria  mines  are  in  the  Carboniferons  foroui' 
tion ;  those  of  New  Almadeii,  California,  in  partiallj  altered  Cretaoeous  or  Tertiary  beds. 

Good  crystals  oocur  in  the  ooal  formations  of  Moschellandsberg  and  Wolfstein  in  the  Palatinate ; 
also  in  Japan,  Mexico,  and  Brazil.  The  most  important  European  beds  of  this  ore  are  at  Almaden 
in  Spain,  and  at  Idria  in  Camiola,  where  it  is  usually  massive.  It  occurs  at  Beichenau  in  Upper 
Carinthia ;  in  beds  traversing  gneiss  at  Dunbrawa  in  Transylvama ;  in  gray  wacke  at  "Windisch 
Kappel  in  Carinthia ;  at  Neumarktel  in  Camiola ;  at  Ripa  in  Tuscany ;  at  Schemnitz  in  Hungary  • 
in  the  Urals  and  Altai ;  in,  China  abundantly,  and  in  Japan ;  San  Onofre  and  elsewhere  in  Mexico ; 
at  Huanca  Yelica  in  Southern  Peru,  abundant ;  Id  the  Provinces  of  Coquimbo  ;  Copiapo  in  Chili ; 
forming  extensive  mines  in  Califomia,  in  the  coast  ranges  at  diCTerent  points  from  Clear  lake  in  the 
north  (near  which  there  is  a  vein  in  a  bed  of  sulphur)  to  San  Luis  Obispo  in  the  south,  the  prin- 
cipal mines  in  which  region  are  at  New  Almaden  and  the  vicinity,  in  Santa  Clara  Co.,  about  60  m. 
S.S.E.  of  San  Francisco.    Also  in  Idaho,  in  limestone,  abundant. 

This  ore  is  the  source  of  the  mercury  of  commerce,  from  which  it  is  obtained  by  sublimation. 
When  pure  it  is  identical  with  the  manufactured  vermiiion  of  commerce. 

The  above  figure  is  from  an  elaborate  paper  by  Sdiabus,  Ber.  Ak.  TVien,  vi  68. 

The  name  Cmnabar  is  supposed  to  come  from  India,  where  it  is  applied  to  the  red  resin,  drag- 
oons blood.  The  native  cinnabar  of  Theophrastus  is  true  dnnabar ;  he  speaks  of  its  affording 
quicksilver.  The  Latin  name  of  cinnabar,  minium,  is  now  given  to  red  Uad,  a  substance  which 
was  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  has  been  said  (King  on 
Precious  Stones)  that  the  word  mine  (miniera,  Jlal.)  and  minerai  come  from  the  Latin  for  quicksilver 
mine,  miniaria  (Fodina  mlniaria). 

66.  TIEMANNTTB.    SelenquecksQber  Marx,  Schw.  J.  liv.  223, 1828.    Selenid  of  Mercury. 
Selenmercur,  Tiemannit,  Nawnannf  Min.,  425, 1856. 

Massive ;  compact  granular.     Cleavage  none. 

H.=2-5.  G.  =  7-l~7-37,  Clausthal;  7-274,  fr.  Tilkerode.  Lustre 
metallic.     Color  steel-gray  to  blackish  lead-gray. 

Oomp.— Selenid  of  mercury.  Perhaps  Hg  Se=Selenium  28*4,  mercury  'ri'6=100;  but  the 
analyses  correspond  mostly  to  Hg*  Se*=Selenium  24*8,  mercury  76'2=100.  AnaL  4  gives  Hg" 
Se".  Analyses:  1,  2,  Kerl  (B.  H.  Ztg.,  1852);  3,  Eammdsbeig  (Pogg.,  Ixxxviii  39);  4 
Schultz  (Ramm.  Min.  CL,  1010): 

Hg 

65-62,  quarts  1 0-23=99-57  KerL 
72-26,      "        2-86=99-74  KerL 
74-5=100  (quartz  excluded)  Ramm. 
74-02=98-33  Schultz. 

Psrr.->  Decrepitates  in  the  dosed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  blade  sub- 
limate, w.t^*  the  upper  edge  reddish-brown ;  with  soda  a  sublimate  of  metallio  mercn^.  In  the 
open  tuuv  emits  the  odor  of  selenium,  and  forms  a  black  to  reddish-brown  sublimate,  with  a  border 
of  whive  selenate  of  mercury,  the  latter  sometimes  fusing  into  drops.  On  charcoal  voktiliiBes, 
ooioring  the  outer  flame  azure-blue,  and  giving  a  lustrous  metallio  coating. 

Obs. — Occurs  with  chaloopyrite  near  Zorge  in  the  Harz;  at  Tilkerode;  near  Gausthal;  in 
Califomia,  in  the  vidnity  of  Clear  lake.    Kamed  after  the  discoverer,  Tiemann. 

A.  Onofbitb  of  Haidmger  (Selenschwrfelquecksilber  H.  Rose,  Merkurglanz  Breith.,  Char.,  1832), 
from  San  Onofre,  Mexico,  first  made  known  by  Bel  Rio,  is  either  a  compound  or  mixture  of  sdenid 
and  sulphid  of  copper.  H.  Rose  obtained  (Pogg.,  xlvl  315,  1839)  Se  649,  S  10-30,  Hg  81-63= 
98*12,  oorresponding  to  Hg  Se + 4  Hg  S.  It  is  a  fine  granular  ore,  of  a  dark  lead-gray  color,  shin- 
ing when  rubbed.    G.=5'56,  Del  Rio ;  powder  soils. 

66.  BAXLLERrm,  Haarkies  (as  avar.  of  Sdiwefelkies)  Fem.,  Bergm.  J^  383,  1789;  (fr. 
Johanng.)  HoSmaim^  id.,  175,  1791.  Fer  sulfure  capillaire  (as  a  var.  of  Pyrite)  5!,  Tr.,  iv.  1801. 
Capillary  Pyrites.  Gediegen  Nidcel  Klapr.,  Beitr.,  v.  231,  1810.  Sdiwefdnickel  Ber%,\  Arf- 
t7«(bon,  Ac.  H.  Sto(^h.,  1822,  427.  Nickelkies  CTarm.  Sulphuret  of  NickeL  Kidcol  sulfM  iV 
Harkise  B«ud,,  Tr.,  il  400,  1832.  Capillose  Chapman,  Min.,  186, 1843.  Millerit  EaicL,  Handb., 
661,  1846.    Triichopyrit  Ohck^  Sya,  43,  1847. 

Ehombohedral.  J?  A  ^=144^  8',  Miller.  a=0-82955.  Observed 
planes :  rhombohedral  ^,  —1,  J,  — ^,  —3:  priBmatic  /,  t-2,  i-|;  -Ba/= 
110°  50',  /A 3=138°  47',  iAi=16r  22\  <)Ai?=159°  10'. 


So 

S 

1.  Zorge 

21-27 

0-36 

2.      " 

2406 

0-12 

3.      " 

25-6 

4.  Tilkerode 

23-61 

0-70 
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Cleavage :  rhombohedral,  perfect.  Usual  in  capillary  cryatab.  Rarely 
in  columnar  tufted  coatings,  partly  Bemi-globular  and  radiated. 

H.=3— 3-5.  G.=.4-6— 5-65;  5-65  fr.  Saalfeld,  Eainm.;  4-601,  fr.  Jo- 
achimsthal,  Kenn^ott.  Lustre  metallic.  Color  brass-yellow,  inclining  to 
bronze-yellow,  with  often  a  gray  iridescent  tarnish.  Streak  bright. 
Brittle. 

Oomp.— m  S=:Sulphixr  35'1» nickel  64*9=100.  Analyses:  1,  Arf^edson  (Aa  H.  StoddL,  1822, 
^'^D;  2,  Bammelsberg  (1st  SuppL,  67) ;  8,  Oeath  (Am.  J.  ScL,  IL  zxziiL  195): 

S         Ni       Co      Fe       Cu 

1.  34-26    64-35 =98-61  Arfvedaon. 

2.  Saalfeld  35-79    61-34  1-73     114=100  Ramm. 

3.  (lap  mine,  Pa.  85*14    63-08    0*58    040    087,  gaugue  0-28= 100*36  G. 

A  partly  altered  millerite  afforded  Genlh  (L  a)  S  33*60,  Ni,  Oo  59*96,  Fe  1*32,  Gu  4*63,  gangue 
0-54=100-05. 

P3rr^  etc. — ^In  the  open  tube  sulphurous  fumoa.  B.B.  on  charcoal  fuses  to  a  globule.  When 
roasted,  gives  with  borax  and  salt  of  phosphorus  a  violet  bead  in  O.F.,  becoming  gray  in  B.F. 
from  reduced  metallic  nickel  On  charcoal  in  R.F.  tho  roasted  mineral  gives  a  coherent  metollio 
mass,  attractable  by  the  magnet  Most  varieties  also  show  traces  of  copper,  cobalt,  and  iron  with 
the  fluxes. 

Obs. — Occurs  in  capillary  crystals,  in  the  cavities  and  among  crystals  of  other  minerals.  Found 

at  Joachimsthal  in  Bohemia ;  Johaungeorgenstadt ;  Przibram;  Blecholsdorf;  Andreaeburg;  Him- 

melfahrt  mine  near  Freiberg;  Marienberg  in  Saxony;  Cornwall,  and  other  places.    Near  Mer- 

•lyr  Tydvil,  at  Dowlais^  it  is  foand  in  regular  crystals,  occupying  cavities  in  nodules  of  spathic 

.  >n. 

Occurs  at  the  Sterling  mine^  Antwerp,  N.  Y.,  in  capillary  crystals  with  spathic  irou ;  the  largest 
crystal  yet  observed  was  about  a  fifth  of  a  line  in  diameter,  and  in  some  cases  crystals  of  spathic 
iron  are  transfixed  by  the  needles  of  miUerite  (Am.  J.  Sci.  II.  ix.  287) ;  in  Lancaster  Co.^  Pa.,  at 
Gap  mine,  with  pjTrhotite,  where  it  occurs  in  ooatingB  of  a  radiated  fibrous  structure,  from  a  line 
to  a  third  of  an  inch  thick,  often  with  a  velvety  surOaoe  of  crystals,  or  tufts  of  radiated  needles. 

The  capillary  pyrites  (Hdarkiea)  of  Werner  was  true  miUerite,  from  Johanngeorgenstadi,  accord- 
ing  to  Hoffioaan  (Min.,  iv.  168,  1817).  But  capillary  pyrite  and  marcasite  have  sometimes  gone  by 
the  same  name. 

67.  TROIUTB.    Pyrrhotlte  pt    Protosulphid  of  iron.    Sulphid  of  iron  of  ^leteorites.    Troilit 
ffaid^  Ber.  Ak.  Wien,  xlvil  288,  1868. 

Eesembles  "pyrrhotite.     Observed  only  massive. 

H.=4-0.  G.=4:-75-4:-82 ;  4-787,  fr.  Seelasgen,  Kamm. ;  4-817,  fr.  Sevier 
Co.,  Ramm. ;  4*75,  fr.  Knoxville,  Smith.  Color  tomback-brown.  Streak 
black. 

Comp.— Fe  8  (or  Fe*  S')=Sulphur  86*36,  iron  63*64=100.  It  thus  differs  from  pyrrhotite  in 
beiDg  a  true  protosulphid.  Analyses:  1,  J.  L.  Smith  (Am.  J.  Sd.,  II.  xix.  156);  2,  Bammelsberg 
7ogg^  Ixxiv.  62);  8,  4^  id.  (ib.,  cxxi.  366): 

8  F^  Ni        Ou 


1.  Knoxville,  Tenn. 

2.  Seelaflgen 

3.  Sevier  Ck).,  Tenn. 

^                «              u 

35*67 
3716 
86-39 
86*64 

62*38 
62*84 
62*65 
61*80 

0-32        <r.,  §i  0*66,  Cu  0*08=98*91  Smith. 

1-96^      —=100  Ramm. 
1*56*      —=100  Eamm. 

»  y?y<^q(^iiiff 

impuxitie 

3.    ^  With  some  cobalt 

Pyr.,  «to« — Same  as  for  pyrrhotite. 

Obs. — ^Almost  all  iron  meteorites  contain  this  sulphid  of  iron  in  nodules  disseminated  more  oi 
les*  sparingly  through  the  mass. 

Named  siter  Dominioo  Troill,  who,  in  1766,  described  a  meteorite  that  fell  that  year  at  Albareto 
in  ^(odeoa,  and  which  contains  this  species.  The  meteorite  resembles  much  that  of  Weston, 
Conn.,  in  general  appearance. 
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68.  PYRRHOmTB.  Vattenkies,  Pyrites  Aisca^  Ifinera  hepatic&y  pt,  WaU^  Mln.,  209,  212, 
1*747.    Pyrites  en  prismes  hezagonoles  FarsL,  Gat.  1772 ;  JBowm.  de  Lisle^s  Grist,  ill  243, 1783 

•  Magnetisoher-Eies  IF«m.,  Bergm.  J.,  383,  1789.  Magnetic  Pyrites  Kirwan,  1796.  Magnetic 
Sulphuret  of  iron.  Magnetkies  Oerm,  Per  sulfur^  magn^tique  !¥.  Lebericies  pt.  Germ. 
Leberkies  ZeonJk,  Handb.,  665,  1826.  Leberkise  Beud.,  Tr.,  il  404^  1832.  Magnetopyrila 
Glocker,  Grandr.,  1839.    Pyrrotin  pt,  Magnetischer  Pyrrotin,  J^eWUf  J.  pr.  Gh.,  iv.  265,  1835. 

Hexagonal     <?  A  1=136°  8';  a=0'862.    Observed  planes:  (9,  /,  ^,  1^ 
1-2,  2-2,  i-2. 

0  A  1=90^ 

0  A  2=116   28'. 


0  A  2-2=119°  53'. 
2  A    2=126    52'. 


1  A  1=138° 
I A  7=120. 


48'. 


Cleavage :   (9,  perfect ;  Ij  less  so.    Commonly 
massive  and  amorphous ;  structure  granular. 

H.=3-5-4:-5.     G.=4-4r-4:-68.     Lustre  metal- 
lic.    Color  between  bronze-yellow  and  copper- 1 
red,  and  subject  to  speedv  tarnish.     Streak  oark 
grayish-blacK.    Brittle,    ilagnetic,  being  attract 
able  in  fine  powder  by  a  magnet,  even  when  not  affecting  an  ordinary 
needle. 

Var. — ^1.  Ordinary,  G.  fr.  Kongsberg,  4*584  Eenngott;  Ar.  Bodenmais,  4*646  Sobaffgotsdi;  fr. 
Harzburg,  4*580  Bamm. ;  fr.  Xalastoc,  Mexico,  4*564  Bamm. ;  fr.  Trumbull,  Gt,  4-640  Ramm. 

2.  Niccoliferous,   6.  of  Kleftra,  4*674  Berz. ;  of  Hilsen,  4*577  Ramm ;  of  Gap  mine  4*543  Ramm. 

Oomp.— -(1)  Mostly  Pe'  S'=6  Pe  S  +  Pe  S'=Sulphur  39*5,  iron  60*5=100;  but  varying 
to  Fe"  S»=7  Pe  S+Pe  S^  Pe*  B"=8  Pe  S+Fe  S",  Fe»  S"=9  Fe  8  +  Pe  S*.  The  species  is  iso- 
morphous  with  Gd  S  (groenockite),  and  Prankenheim  wrote  the  formula  Pe  S ;  yet  no  native 
pyrrhotite,  except  that  of  meteorites  {traUUe),  gives  this  composition.  Benelius  found  that  on 
heating  pyrite  it  was  reduced  to  Pe^  S**,  and  not  to  Pe  S.  Rammelsberg  obtained  in  the  same  way 
Fe'  8*",  and  the  other  ratios  of  pyrrhotite. 

Analyses:  1,  Stromeyer  (GHb.  Ann.,  xvlii.  183,  209);  2,  3,  Plattner  (Pogg.,  xlvil  869);  4,  5, 
Berthier  (Ann.  d.  M.,  IIL  xL  499);  6, 11.  Rose  (Pogg.,  xlviL);  7,  Schaffgotsch  (Pogg.,  L  633);  8, 
btromeyer  (1.  a) : 

1.  Harz    2.  Brazil    8.  Pahlun    4.  Sittcn    5.  Sitten    6.  Bodenm.    7.  Bavaria   8.  Bareges 
Sulphur     40*15         40*43  40*22  39*0  40*2  38-78  [89*41]  43*63 

Iron  59*85  69*68  59*72  61*0  69*8  60*52  60*59  66*37 


10000  St  100*06  P.     99*94  P.     1000  B.     100*0  B. 
■  With  0-82  sncaslOO^a. 


•R. 


100  Sch. 


100  St. 


Rammelsberg  found  (Pogg.,  cxxi.  337)  in  the  P.  of  Harzburg,  Pe  60*00— 60  83,  G.=4*58;  of 
Trumbull,  Gt.,  61*03  (mean  of  8  anaL),  G.=4-64;  Harz  (Treseburg,  same  as  anal.  1  above),  Fe 
59-21,  G.=4*613.  For  other  analvses,  see  Middleton,  PhU.  Mag.,  III.  xxviiL  352;  Baumert,  Verb, 
nat  Ver.,  Bonn,  xiv.  Ixxxv. ;  N.  de  Leuchtenberg,  BulL  Ac.  St.  Pet,  vii,  408. 

Analyses  of  niccoliferous  pyrrhoiites:  1,  Berzclius  (Jahresb.,  xxi,  184);  2,  Scheerer  (Pogg., 
Iviii.  318);  3,  Rammelsberg  (Min.  Gh.,  113);  4,  5,  6,  id.  (Pogg.,  cxxi.  361): 


8 

Pe 

Ni 

Go 

1.  Klefva 

38*09 

57*64 

3*04 

0*09,  Mn  0*22,  On  0*46=99*53  Bert 

2.  Modum 

40*46 

66*03 

2*80 

,  Cu  0-40,=99*69  Scheerer. 

3.    ? 

39-96 

58-90 

2*60 

=101*45RamnL 

4.  Horbach 

40-03 

55*96 

3*86 

=99*85  Ramm.,  G.=about  4*7. 

6.  HUsen 

40-27] 
38-69] 

66*57 

3-16 

=100  Ramm. 

6.  Gap  Mine,  Pa. 

66*82 

6*59 

Btredcer  fonnd  nickel  in  a  hexagonal  pyrrhotite  from  Snarum  in  Norway  (B.  H.  Ztg.,  rvii  304i 

Pyr.,  etc. — Unchanged  in  the  dosed  tube.   In  the  open  tube  gives  sulphurous  add.    On  char* 

coal  in  R.P.  fuses  to  a  black*  magnetic  mass ;  in  O.P.  is  converted  into  red  oxyd,  which  with  fluzea 

gives  only  an  iron  reaction  when  pure,  but  many  varieties  yield  small  amounts  of  nickel  and 

cobalt    Decomposed  by  muriatic  add,  with  evolution  of  sulphuretted  hydrogen. 
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Obg.— Ooctm  ftt  Kongsberg,  Modum,  Snanim  Hilsen,  in  Norway ;  Elefva  in  Sweden ;  Andreas- 
berg  and  Tresebnrg,  Harz ;  Bodenmala  in  Bavaria ;  Breitenbronn,  Fahlon,  Joacbimsthal,  K.  Ta« 
gilak ;  Minas  QeraoB  in  Spain,  in  large  tabular  oystala ;  the  lavas  of  Yeauvias ;  CJomwall ;  Appin 
in  Aigjleshire. 

In  H.  America,  in  Vermont,  at  Stafford,  Corinth,  and  Shrewsbnrj;  in  many  parts  of  Massach^^ 
setts ;  in  Connectiout,  in  Trumbull  with  topaz,  in  Monroe,  and  elsewhere ;  in  K.  York,  1^  m.  N. 
of  Port  Henry,  Essex  Co. ;  near  Natural  Bridge  in  Diana,  Lewis  Go. ;  at  CNeil  mine  and  else- 
where in  Orange  Co.  In  N.  Jersey,  Morris  Ca,  at  Hurdstown,  deavable  massive.  In  Pennsyl- 
vania^ at  the  Gap  mine,  Lancaster  Oo^  niocoliferous.  In  Tennessee,  at  Ducktown  mmes,  abun- 
dant   In  Canada,  in  laige  veins  at  St.  Jerome,  etc. 

The  niocoliferous  pyrrhotite  is  the  ore  that  affords  the  most  of  the  nickel  of  commerce.  At  the 
Camden  nickel  works  (N.  Jersey)  this  ore  (from  the  Gap  mine)  ia  the  principal  one  used,  but 
along  with  nioooltferous  pyrite  and  some  millerite.  Prior  to  1 864,  the  whole  amount  of  pure  nickel 
made  in  the  conntry  was  not  over  100,000  lbs.  Sboe  then,  up  to  May,  1867,  the  Camden  works 
have  turned  out  105,000  lbs. ;  and  now  they  produce  at  the  rate  of  160,000  lbs.  a  year  (letter 
from  J.  Wharton,  Esq.). 

Named  from  wifi^irrfSf  reddith, 

Alt— Occurs  altered  to  pyrite  (G.  Bose,  ZS.  G.,  x.  98) ;  also  to  limonite  and  siderito. 

(A)  KiKSBBBiTB  D,  fbrhee  (PhiL  Mag.,  IV.  xxix.  9,  1865).  KroBberite  is  a  strongly  magnetic 
pyrite,  in  capper-colored  crystiEds,  not  yet  analyzed,  which  Forbes  says  **  appears  to  be  principally 
a  subsnlphld  of  iron."  The  reasons  for  this  opinion  are  not  stated  Named  after  P.  Kroeber.  It 
was  from  between  La  Paz  and  Yungas,  on  the  eastern  slope  of  the  Andes. 

69.  OBBSNOOKITB.    Greenockite  Jamedon,  Ed.  N.  Pha  J.,  zxviii.  890, 1840.    Sulphiiret 
of  Cadmium  Oonnel^  ib.,  392.   Cadmium-blende.    Cadmium  sulfur^  Dr. 

Hexagonal ;  hemihedral,  with  the  opposite  extremes  dissimilar.  0  Al 
-=136°  24' ;  a=r.0'S2i7.  Observed  planes  as  in  the  annexed  figure,  with 
also  4  and  t-2. 

0  A  ir=154^  82'  /A  1=133°  36'  1  A  1,  pyr.,=139°  39' 

6>  A  2=117  42  /A  2=162  18  2  A  2,    ^'    =127  26 

Cleavage  :  /,  distinct ;  0,  imperfect.  ®^ 

H.=3— 3-6.  G.=4-8,  Brooke;  4-9 - 4-999, Breit- 
hanpt ;  4*5,  the  artificial,  Sdchting.  Lustre  adaman- 
tine. Color  honey-yellow;  citron-yellow;  orange- 
yellow — ^veined  parallel  with  the  axis ;  bronze-vellow. 
Streak-powder  between  orange-yellow  and  brick-red. 
Nearly  transparent.  Strong  double  refraction.  Not 
thermoelectnc,  Breithaupt. 

OooDip-— <^  S  (or  0d'8')=Sulphur  22-3,  cadmium  77*1.  Analysis  by  Coimol  (loc  dt.) :  Sulphur 
22-5«,  and  cadmium  77-80=99-86. 

Pyr.,  etc. — In  the  dosed  tube  assumes  a  carmine-red  color  whUo  hot  fkdinp^  to  the  origina' 
yellow  on  cooling.  In  the  open  tube  gives  sulphurous  acid.  B.B.  on  charcoal,  either  alone  or  with 
soda,  gives  in  BF.  a  reddish-brown  coating.  Soluble  in  muriatic  add,  affording  sulphuretted 
hydrogen. 

Obs.— Oocurs  in  short  hexagonal  crystals  at  Bishoptown,  in  Renfrewshire,  Scotland,  in  a  por- 
phyritic  trap  and  amygdaloid,  associated  with  prehnite :  also  at  Pndbram  in  Bohemia,  on  blende; 
at  the  Ueberoth  sdno  mine,  near  Friedensville,  Lehigh  Ca,  Pa. 

This  spedes  is  related  m  form  to  niccolite  and  breithauptite.  It  has  been  found  as  a  fhmaco 
product  (Ann.  Ch.  Pharm.,  IxxxviL  34,  and  Halle  Zeitschr.,  i.  846,  1853). 

Kamed  After  Lord  Greenock  (later  Earl  Cathcart).  The  first  crystal  was  found  near  60  years 
since  by  Mr.  Brown  of  lAufyne,  and  was  taken  by  him  for  blende.  It  was  over  half  an  inch 
across. 

70.  WURIZim.     C.J?HWe/,O.R.,liL  983,  1861.    Spiauterit  BreOA.,  B.  H.  Ztg.,  «L  98,  1862, 

XXT.  193. 

Hexagonal.  Isomorphous  with  greenockite.  6>  A  1=129"^  (approxi 
mately)     Occurring  form  a  quartzoid,  with  occasionally  planes  of  the  cor 
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redponding  hexagonal    prism;    the  latter    planes    horizontally  striated 
Cleavage :  basal  and  prismatic. 

H.=3-5—4.  G.=3'98.  Lnstre  vitreous.  Color  brownish-black.  Streak 
brown. 

Comp.— Zn  S^  or  perhaps  more  correctly  Zn*  S'.    Analysis  by  C.  Friedel  (L  c.) : 
S  Zn         Fe        Fb        Sb        Ca 

32-6        65-6        8*0        2*7        0-2        (r.=991. 

The  lead  and  antimony  are  from  the  gangue. 

Pyr.—Same  as  for  sphalerite  or  blende. 

Obs. — ^From  a  silver-mine  near  Oruro  in  Boliyia.  According  to  Breithanpt  (L  c)  a  radiated 
blende  from  Przibram  (his  apiauleriie)  is  hexagonal ;  also  that  from  Albeigaria  Yelha  in  For* 
tugal ;  from  Quesbesita,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crys- 
tals ^  inch  across. 

Wurtzite  and  sphalerite  are  the  same  compound  under  distinct  crystalline  forms — a  case  of 
dimorphisuL 

Named  alter  the  French  chemist,  Adolphe  Wurtz. 

Artil — May  be  made  in  crystals  by  a  long  and  high  heating  of  amorphous  blende  (0.  R.,  bdL 
999) ;  or  better  by  subliming  the  blende  in  a  current  of  sulphurous  add,  long,  transi>arent,  color- 
less hexagonal  prisms  having  been  thus  formed  (ib.,  IxilL  188). 

71.  NICOOUTE.  Kupfemickel  [=:Falae  Copper,  it  resembling  but  not  yielding  copper] 
Siarney  Anledn.  Malm  og  Berg.,  76^  1694.  Cuprum  NicoM  [mistaken  trL  of  Kupf.]  J,  Woodward^ 
Foss.,  1728.  Kupfemickel,  Arsenicum  sulphure  et  cupro  mlneralisatum,  aeris  modo  rubenta, 
WdU,^  228,  1747.  Kiccolum  ferro  et  cobalto  arsenicatis  et  sulphuratis  min.  (fr.  Saxony)  OronsL 
Ak.  H.  Stockh.,  1 751,  1764  (first  disoov.  of  metal) ;  Min.,  218, 1758.  Cuprum  min.  arsen.  fulrum 
lAnn,,  1768.  Mine  de  cobalt  arsenicale  tenant  cuivre  Sage^  Min.,  58,  1772;  de  LisU^  Crist,  lit 
185,  1783.  Nicoolum  nativum  Bergm.^  Opusc,  iL  440,  1780.  Bothnickelkies,  Arsenicnickel, 
Oena,  Copper  Nickel,  Arsenical  Nickel  Nickelino  jBsud,  Tr.,  11  686,  1832.  Arseniacher 
Pyrrotin  BreUfu^  J.  pr.  Ch.,  iv.  266,  1836.    Niocolite  Dwml 

with    breithauptite.      (9  A  1=186'*   35';   a\ 
6>  and  1;   1 A  1,  pyr.,=139^  48'.     Usually 
massive,  structure  nearly  impalpable;   also  reniform  with  a  columnar 
structure ;  also  reticulated  and  arborescent. 

H.=5— 5-5.  G.=7'33— 7-671.  Lustre  metallic.  Color  pale  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownish-black.  Opaque. 
Fracture  uneven.    Brittle. 

Oomp.— Ni  As  (or  Ni*  Afl*)=Ar8enic  65-9,  nickel  4i'l=100;  Bometinies  part  of  the  arsenio 
replaced  by  antimony.  Analyses :  1,  Stromeyer  (GeL  Anz.  Gott  1817,  204) ;  2,  Pfaff  (Schw.  J., 
xxil  256);  3,  Suckow  (Verwitt  im  Min.,  58,  Eamni.  4th  Suppl.,  122);  4,  Berthier  (Ann.  Ch. 
Phys.,  xui.  52);  6,  Scheerer  (Pogg.,  Ixv.  292);  6,  Ebelmen  (Ann.  d.  M.,  IV.  xi.  66);  7,  Schna- 
bel  (Eanun.  4th  SuppL,  122);  8,  Grunow  (ZS.  G.,  ix.  40) : 

As        Ni       Fe      Pb 

1.  Riechehidorf  64*78    44*21    0-34    0-32 

2.  "  46*42    48*90     0*34     0*56 

3.  "  63*69    46*76     2*70   

4.  Allemont  48*80  39*94 

6.  Erageroe,  G.=7'66a  64*35  44*98    0*21 

6.  Aver,  G.=7-89  64*06  43*60    0*48 

t.  Westphalia  62*71  45*87   

8.  Sangerhaasen  64*89  48*21    0*64 


Hexagonal ;    isomorphous 
0*81944.     Observed  planes. 


Go      Sb      9 

0*40=100  Strom. 

0*80=9702  Pfaflf. 

016= 102-30  Snckow. 

0'16    8*00  2*00=98*90  Berth. 

Ou  0*11  014=99*79  Scheer. 

0*82    0*05  2*18,  gangue  0*20=100*75  K. 

0*48.  Cu  1*44=100  SchnabeL 

1-36=99*99  Gmnow. 


An  ore  from  Balon  in  the  Pyrenees  afforded  Berthier  As  38*0,  Sb  27*8,  Ni  88*0,  Fe  1*4,  S  2*8, 
quartz  2*0=100,  in  which  a  large  part  of  the  arsenic  is  replaced  by  antimony. 

Pyr.,  etc.— In  the  closed  tube  a  faint  white  crystalline  sublimate  of  arsenous  acid.  In  the  open 
tube  arseuoQS  acid,  ^vith  a  trace  of  sulphurous  acid,  the  assay  becoming  yeUowish-groer.     On 
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oharooal  gives  arsenical  fumes  and  ftises  to  a  globule,  which,  treated  with  borax  glass,  aSoids,  by 
miccessiTe  ozydation,  reactions  for  iron,  cobal^  and  nickel    Soluble  in  nitromuriatlc  aind. 

Obs. — Accompanies  cobalt,  silver,  and  copper  in  the  Saxon  mines  of  Annaberg,  Schneeberg,  etc. ; 
ulso  in  Thuringi%  Hesse,  and  Styria,  and  at  AUemont  in  Dauphiny ;  occasionally  in  Oomwall,  as 
at  Pengcdly  and  Wheal  Chance ;  formerly  at  the  HQderstone  Hills,  Scotland ;  at  Chanardllo, 
near  Gopiapo»  and  at  Huasoo,  Chili ;  abundant  at  Mlna  de  la  Bioja^  Oriocha,  in  the  Argentine 
Provinces. 

Found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltite. 

This  is  an  important  ore  of  nickel. 

Named  ftom  the  contained  metal  The  namo  of  the  species  should  be  formed  firom  the  Latin 
nrord  for  nickel,  fdccobim^  proposed  by  Cronstedt,  and  hence  should  be  written  niccolinet  or  bettei 
niccoHie^  in  place  of  Beudant's  ntckdine.  Ntckdine  and  nUUcdiferouB  are  not  more  proper  words  than 
would  be  eopperiiM  and  copperiferwu. 

72.  BREITHAUPTrm.  Antimonnickel  Stnmtyer  A  Eauam^  Qel  Anz.  Gott,  2001, 1883. 
Antimonial  Kickel;  Antimoniet  of  Nickel  Hartmannite  Chajpman,  Min.,  1848.  Breithauptit 
Hdid.,  Handb.,  659,  1845. 

Hexagonal.  0  A  1=135°  15';  a=0-8585.  Observed  planes:  0^  4-,  f, 
/.  O  A  1^=153°  38',  0  A  1=123°  65'.  In  thin  hexagonal  plates.  Also 
arborescent  and  disseminated. 

H.=5-5.  G.=7'541  Breithaupt.  Lustre  metallic,  splendent.  Color  in 
the  fresh  fracture  light  copper-red,  inclining  strongly  to  violet.  Streak 
reddish-brown.    Opaque.    Fracture  uneven — small  subconchoidal.   Brittle. 

Oomp. — Ni  Sb  (or  Ni'  Sb')= Antimony  67*4,  nickel  32*6=100.  Analyses:  1,  2,  Stromeyer 
(Poggf.,  xxxl  134): 

1.  Sb  63-734        Ni  28-946        Fe  0*866        Galena  6-437=99-988 

2.  69-706  27  054  0*842  12-367=99-959 

Pyr. — In  the  open  tnbe  T^hite  antimouial  fumes.  On  charooal  fuses  in  R.F.,  gires  off  anti- 
monial  raporSi  and  ooata  the  ooal  T^hite;  if  lead  is  present  a  yellow  coating  near  the  assay; 
treated  with  soda  the  odor  of  arsenic  may  be  distinguished  in  most  specimens. 

Ob8.p— Found  in  the  Hars  at  Andreaaberg,  with  calcite,  galenite,  and  smaltine.  Has  been 
obsenred  as  a  furnace  product,  crystallized. 

Kamed  afler  the  Saxon  mineralogist^  Breithaupt 

73.  KANEXTE.    Arseniuret  of  Manganese  Kane^  Q.  J.  Sd.,  H.  vL  382.    Eaneit  Eaid,^  Handb. 

669,  1846. 

In  botryoidal  masses,  also  amorphous ;  structure  foliated  or  granular.  H.  above  6  ?  stated  as 
hard.  G-.=6*56.  Lustre  metallia  Color  grayish-white,  with  a  black  tarnish.  Opaque.  Fracture 
uneyen.    Brittle. 

Analysis  by  Kane  (1.  c.):  Manganese  45*5,  arsenic  51*8,  and  a  trace  of  iron=97'3,  corre- 
sponding to  Mn  As = Manganese  42-4,  arseuic  57*6=100. 

B.B.  bums  with  a  blue  flame,  and  falls  to  powder;  at  a  higher  temperature  the  arsenic  evapo- 
rates, and  covers  the  charcoal  with  a  white  powder.  Dissolves  in  aqua  regia,  without  leaving  any 
residue. 

It  is  supposed  to  be  from  Saxony,  and  was  first  observed  by  B.  J.  Eane,  of  Dublin,  attached  tc 
a  mass  of  galenite. 

74.  SOHRZUBBRSTTB.    Schreibersit  Haid,,  Haid.  Ber.,  iii  69,  1847. 

In  Bteel-gray  folia  and  grains.     Folia  flexible. 
H.=:6-5     (i.=7-01-7-22.    Magnetic. 

Oomp«— Analyses:  1,  Patera  (Haid.  Ber.,  1.  a,  and  Am.  J.  SoL,  IT.  viii.  489):  2,  Fisher  (Am.  J 
Sd.,  IL  zix.  157);  3,  4,  5,  J.  K  Smith  (ib.,  rix.  157): 

0 
iiiirf«<. =93-70  Patera. 
]-16,  01  2-85,  Si  0-98=98-16  Fisher. 
Co  0-32,  Cu  tr,,  Zn  ir.,  (31 0-13,  Si  1*62,  3fcl  l-63  =  100-66  S 
"    0-41,  Ou  <r.,  Si,  Xl  undeL  Smith. 
**    0-28,  Cu  <r.,  "    "      "      Smith. 


p 

Fe 

Ni 

1.  Arva                 7-26 

87-20 

4-24 

2.  Braunan          11-72 

65-43 

25*02 

3.  E.  Tennessee  13*92 

57-22 

25-82 

L             "        .  vndeL 

56-04 

26-43 

1             ••           14-86 

66-53 

2812 
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Obs. — ^Found  onljr  in  moteoric  iron. 

The  schreibersiie  of  Shepcvrd  (Am.  J.  S(l,  IL  iL),  from  a  meteorite,  is  supposed  to  be  a  **  sewjuU 
Bulphuret  of  chromium."  The  name  has  been  dianged  to  tii/epardiit  by  Haidinger.  It  is  not 
ooiitained  in  Shepard's  recent  list  of  meteoric  minerals,  in  ibid.,  zliii.  28. 


m.  PYRITE  DIVISIOK 


[See  for  list  of  species,  page  84]. 

76.  PTRItTB,  l^irXvoi  Theophr,  Uvpirrn  pt  Diascor.,  B.  cxliL  Pyrites  pt  FUn^  zxxri.,  30. 
Pyrites  pt,  Arab,  Marchasita,  Germ.  Kis,  Agric.,  334,  431,  467,  1529,  164G.  Pyrites  pt., 
Mardiaslta  (rrcryst  Pyr.)  Bsnckd^  Pyrit,  1725.  Kies  pt,  Svafelkies  pt.,  I^tes  pt 
(=mass.  and  nodular  FyT.\  Marchasita  (=cryst  Pyr.),  TToC,  208,  211,  1747.  Pyrites  pt 
(=glob.  var.,  etc);  Marcasite  (=cry8t  Pyr.),  Mundic  {nmassire  var.)  EiO^  Foss.,  324-332, 
1771.  Schwefelkies,  Eisenkiea,^  Germ.  Iron  Pyrites,  Bisulphuret  of  iron.  Fer  sulfur^  JV. 
Xanthopyrites  GlocJt.^  Handb.,  314.  1839. 

Isometric ;  pyritx)hedral.  Observed  planes :  i-2,  ijL  i-3,  i-^ ;  2-2,  3-3  ; 
4:-2,  3-f ,  5-f ,  H,  2-J^.  Figs.  1,  2,  3,  41-49,  85-88.  The  cube  (f.  1)  most 
common;   the   pyntohedron,  f.   47,   and  related  forms,  f.  41,  46,  very 


Rossie. 


Peru. 


Bessie. 


Cornwall,  Pa. 


Schoharie. 


common.  Cubic  faces  often  striated,  with  striations  of  adjoining  faces  at 
right  angles,  and  due  to  oscillatory  combination  of  the  cube  and  pyritoho 
dron,  the  strise  having  the  du'ection  of  the  edges  between  0  and  i-2  in  f.  48 
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Crystalfl  sometimeB  acicular  through  elongation  of  cubic  and  other  forms. 
Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Twins :  1,  com- 
position-face /;  this  composition  either  {a)  single,  or  (J)  repeated  parallel 
to  each  /,  producing  thus  forms  like  f.  90,  consisting  of  combined  jpyritohe- 
drons,  also  a  cube,  haying  striations  on  each  face  parallel  to  its  sides  and 
meeting  at  an  angle  iA  the  diagonals.  2,  C.-face  Oy  fig.  89.  Also  reni- 
form,^obular,  stSactitic,  with  a  crystalline  surface;  sometimes  radiated 
subfibrous.    Also  amorphous. 

H.=6 — 6'5.  G.=4-83 — 5-2;  6*185,  polished  crystals,  Zepharovich. 
Lustre  metallic,  splendent  to  glistening.  Color  a  pale  brass-yellow,  nearly 
unifonn.  Streak  greenish  or  browniui-black.  Opaque.  Fracture  con- 
choidal,  uneven.    Brittle.    Strikes  fire  with  steel. 

Comp.,  Var.— Fe  S'=&ulphar  68*3,  iron  46*7=100.  liHokel,  cobalt^  and  thaOinm,  and  also 
copper,  Boinetimes  replace  a  little  of  the  iron,  or  else  occur  as  mixtures;  and  gold  is  sometimes 
present,  distributed  invisibly  through  it  Thallium  occurs  in  traces  in  much  pyrite,  it  showing 
its  presence  often  in  the  chimneys  of  furnaces  where  pyrite,  or  ores  containing  it,  are  roasted. 

V  ar.  1.  Ordinary,  (a)  In  distinct  crystal ;  (5)  nodular,  or  concretionary,  often  radiated  within; 
(c)stalactitic;  (<Q  amorphous.  ^ 

2.  Niccoliferous.  Sdmabel  found  0*168  of  nickel  in  a  kind  fhxn  a  sflyer  mine  near  Eckerhagcn. 
A  pyrite  from  the  Kearney  ore-bed,  Gk>uvemeur,  K  T.,  is  similar;  it  is  pale  brocze  in  color,  and 
radiated  botryoidal;  H.=6-5;  G.  =4*863  (Am.  J.  Sd.,  IL  zy.  444). 

3.  ChbaUifenms.  Specimens  from  OomwaU,  Lebanon  Co.,  Pa.  {t  88),  afforded  J.  1£.  Blake  2  p. 
c.  of  cobalt  Fig.  88,  by  Mr.  Blake,  represents  the  planes  about  an  angle  of  the  cube,  one  of 
which,  2-},  has  not  beou  before  obserred  in  pyrite,  though  known  in  cobaltite  (p.  71].  The 
crystals  are  mnch  distorted. 

4.  Gupriferoufi,  A  variety  from  Cornwall,  Lebanon  Co.,  Pa.,  gave  J.  0.  Booth  (Dana's  Min., 
1854,  55)  2*39  p.  c.  of  copper,  affording  the  formula  (Fe,  Cu)  S*.  The  analysis  gave  i5  53*37,  Pe 
44'47,  Cn  2*39.    It  tarnishes  readily,  assuming  the  bluish  tarnish  of  steel 

5.  Stanni/enfus;  BaUestermite  Schulz  &  Paillette  (Bull  O.  Fr.,  IL  vil,  16).  A  kind  in  cubes, 
containing  tin  and  sine,  occurring  in  argillite,  6  m.  S.  of  Eibadeo,  in  Galido.  Kamed  after  Lopez 
Ballesteros. 

6.  Aurifenms,  ContainiDg  native  gold.  See  under  Gold.  The  pyrite  of  most  gold  regions  is 
anriferous.    The  fact  is  not  apparent  in  any  of  Uie  external  characters. 

7.  Argeniiferous,    From  Hungary. 

8.  ThaOiferous,  The  pyrite  of  the  Bammelsberg  mine,  near  Goslar,  Prussia^  is  espcciaUy  rich 
in  thallium;  and  also  that  of  Saalfeld.  Thallium  occurs  in  the  furnaces  of  the  Bethlehem  (Pa.) 
iron  works,  which  W.  T.  Boepper  attributes  to  the  pyrite  of  the  Pennsylvania  coal  used. 

Pyr.,  etc — In  the  closed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on  char- 
coal gives  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like  pjrrhotlte. 

Insoluble  in  muriatic  acid,  but  decomposed  by  nitric  acid. 

Obs. — ^Pyrite  occurs  abundantly  in  rocks  of  all  ages,  from  the  oldest  crystalline  to  the  most 
recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modified  as  above  described ; 
also  in  irregular  spheroidal  nodules  and  in  veins,  in  olay  slate,  argillaceous  sandstones,  the  coal 
formation,  etc.  Cubes  of  gigantic  dimensions  have  been  found  hi  some  of  the  Cornish  mines ; 
pentagonal  dodecahedrons  and  other  forms  occur  on  the  island  of  Elba,  sometimes  five  to  six 
inches  in  diameter.  Large  octahedral  crystals  are  found  at  Persberg  in  Sweden.  Magniflcent 
crystals  come  from  Pern;  also  f^om  Traversella  in  Piedmont,  twins  of  which  locality  are  figured 
'>7  Q-  Sella,  one  of  them  a  hirge  pyritohedron  (f.  47)  with  a  small  converse  pyritohedron  (f.  48) 
astride  of  each  of  the  six  cubic  edges.  Alston-Moor,  Derbyshire,  JBUdun  In  Sweden,  Kongs- 
berg  in  Norway,  are  well-known  localities.  The  day  at  Miinden  m  Hanover,  and  the  chaJk 
at  Lewes  in  Surrey,  liave  afforded  some  remarkable  compound  crystals.  It  has  also  been  met 
with  in  the  Yesnvian  lavas  in  smidl  irregular  cmtals. 

In  Maine,  at  Corinna^  Peru,  Waterville,  and  Farmington,  in  crystals;  at  Bingham  (saw  mills), 
Brooksville,  and  Jewell's  Id.,  massive.  In  K  Hampshirt,  at  Unity,  massive.  In  Jfow.,  at  Heath,  in 
cryst ;  at  Etawley  and  Hubbardston,  massive.  In  Vermonty  at  Shoreham,  in  limestone,  orystals  abun- 
dant ;  Hartford,  in  cabes  3-4  in.  In  Conn.,  at  Lane's  mine,  Monroe,  in  octahedrons ;  Orange  and 
Milford,  in  cabes  in  chlorite  slate;  Middletown  lead  mine,  sometimes  acicular,  and  also  scattered 
DFer  quarts^  like  £  89 ;  at  Stafford,  in  mica  slate ;  massive  at  Colchester,  Ashford,  Tolland,  Stafford, 
and  Union.  In  Ni  Tork^  at  Rossie,  fine  crystals  (f.  85,  87)  occur  at  the  lead  mine  in  green  shale ; 
At  Schoharie,  a  mOe  west  of  the  oourt-house,  in  single  and  compourd  crystals,  often  highly  polished 
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ftnd  abundant ;  in  interesting  crystals  at  Johnsbiirgh  and  Chester,  Warren  Go. ;  in  gr^eiss  neai 
Yonkcrs ;  in  Orange  Co.,  at  Warwick  and  Deerpark^  in  Jefferson  Ck).,  in  Champion  and  near  Oxbow 
on  the  banks  of  Vrooman's  lake,  in  modified  octahedrons  (f.  7);  massive  in  Franklin,  Putnam, 
and  Orange  Cos.,  eta  In  Fennsylvania,  in  crystals  at  Little  Britain,  Lancaster  Co. ;  at  Chester, 
Delaware  Co. ;  in  Carbon  and  York  Cos. ;  at  Knauertown,  Chester  Co. ;  in  ComwaD,  Lebanon  Co., 
in  lustrous  cubo-octahedrons,  and  with  an  .elegant  steel  tarnish,  sometimes  an  indi  through ;  at 
Pottstown,  near  French  Creek,  in  large  yellow  octahedrons.  In  WiscanMn^  near  Mineral  Point. 
In  Illinois^  near  G^eno,  at  Marsden's  Diggings,  in  stalactites  of  great  beauty  with  a  surface  of 
crystals.  In  K  Car,^  near  Greensboro',  Guilford  Co.,  in  crystals.  AuriferouB  pyrite  is  common  at 
the  mines  of  Colorado,  and  many  of  those  of  California,  as  well  as  in  Virginia  and  the  States  south. 

In  OomadOy  2  miles  N.  W.  of  Brockyille,  a  cobaltiferous  rar.,  in  the  Laurentian ;  on  the  rirer 
Assumption,  seignory  of  DaHlebout,  and  at  Esoott,  a  niccoliferous  yar.,  containing  also  some 
oobalt. 

This  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  add  of  commerce, 
and  also  a  considerable  portion  of  the  sulphur  and  alum.  The  auriferous  variety  is  worked  for 
gold  in  many  gold  regions. 

The  name  pyriU  is  derived  from  v3^,  flrey  and  ailudes  to  the  sparks  from  friction.  Pliny  me  a* 
tions  several  things  as  included  under  the  name  (zzzvi.  30) :  ^1)  a  stone  used  for  grindstones ; 
(2)  a  kind  which  so  readily  fires  punk  or  sulphur  that  he  distinguishes  it  as  pyrUea  vivus,  and 
which  may  have  been  flint  or  a  related  variety  of  quartz,  as  has  been  supposed,  but  more  prober 
bly  was  emery^  since  he  describes  it  as  the  heaviest  of  all;  (3)  a  kind  resembling  brass  or  copper; 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstone.  The  brassy  kind  was  in  all  probability  our 
pyrite.  But  with  it  were  confounded  copper  pyrites  (dbialcopyrite),  besides  marcasite  and  pyrrho- 
tite,  although  these  three  kinds  of  pyrites  &il  of  the  scintillations.  In  fact,  Dioscorides  calla 
pyrite  an  ore  of  copper,  yet  in  the  next  sentence  admits  that  some  kinds  contain  no  copper;  and. 
moreover,  he  states  that  the  mineral  gives  sparks.  This  confounding  of  iron  and  copper  pyrites 
is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  and  copper)  by  I^y  and 
other  ancient  writers,  and  equally  so  in  the  mineralogy  of  the  world  for  more  than  fijfteen  cen- 
turies after  Pliny,  as  is  even  now  apparent  in  the  prindpal  languages  of  Europe.  Kup/erwasser 
(copper-water)  of  the  Germans  bemg  the  copperas  of  the  English  and  couperose  of  the  French. 
It  is  quite  probable  that  copperas  and  couperose  are  in  fact  corruptions  of  the  German  word,  instead 
of  derivatives  from  euprosa  or  cuprirosa^  as  usually  stated,  for  the  Latin  u  would  not  have  become 
ou  in  French. 

Under  the  name  marcasite  or  marckasUe^  of  Spanish  or  Arabic  origin,  the  older  mineralogists, 
Henckel,  Wallerius,  Linnaeus,  etc.,  induded  distinctively  crystallized  pyrite,  the  cubic  preemi- 
nently :  the  nodular  and  other  varieties  being  called  pyriieSj  and  the  less*  yellow  or  brownish  aud 
softer  kinds,  wasserkies^  this  last  induding  our  marcasiie  and  pyrrholUe^  and  some  true  pyrite. 
"Werner  first  made  pyrrhotiU  a  distinct  spedes. 

Alt. — ^Pyrite  readily  changes  to  a  sulphate  of  iron  by  ozydation,  some  sulphur  being  set  free. 
Also  to  limonite  on  its  surface,  and  afterward  throughout,  by  the  action  of  a  solution  of  bicar- 
bonate of  lime  carrying  off  the  sulphuric  acid  as  change  proceeds,  and  from  hmonite  to  red  oxy  d 
of  iron.  Green  vitriol,  limonite,  gothlte,  hematite,  quartz,  graphite,  ochreous  day,  occur  as  pseu- 
domorphs  after  pyrite. 

Artif . — ^May  be  made  by  the  slow  reduction  of  sulphate  of  sesquiozyd  of  iron  in  presence  of 
some  carbonate. 

76.  HAUBRTTB.    Hauerit  Haid^  Nat  Abh.  Wien,  L  101,  10*7,  4to,  1847. 

Isometric;  pyritohedral,  figs.  2,  7,  6,  8,  44  {0,^  3-J-),  41  ((?,  t-3);  the 
octahedral  form  most  common.  Cleavage:  cubic  imperfect.  Crj'stals 
sometimes  globularly  clustered. 

II.=4.  G. =3*463,  V,  Hauer.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, brownish-black.     Streak  brownish-red. 

Oomp. — Mn  S'=Sulphur  63*7,  manganese  46*a=100.  Analy^  by  Patera  (L  a,  Pogg.,  Ixz. 
148): 

S  63-64  Mn  42-97  Fe  1-30  Si  l-2(>=99-ll. 

Pyr. — In  the  dosed  tube  a  sublimate  of  sulphur ;  in  the  open  tube  sulphurous  add,  and  becomes 
green.    On  charcoal  gives  sulphur  j   the  roasted  mineral  reacts  for  manganese  with  the  fluxes. 

Obs. — From  £[alinka,  Hungary,  m  day  with  gypsum  and  sulphur,  in  a  region  something  like  a 
Bolfatara,  tradiytic,  and  other  eruptive  rocks  decomposing  and  adding  to  the  clay,  and  the  solphui 
given  off  at  the  same  time  ir.aking  depositions  of  sulphur  and  sulphids.  One  crystal  found  meaa 
ores  IJ  inches  through. 
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Ou 

Fe 

1. 

39-01 

19-80 

38-01 

2. 

39-35 

21-05 

38-80 

3. 

3905 

20*12 

38-29 

4. 

84-78 

22-96 

42-51 

6. 

89*57 

18-23 

37-10 

77.  OUBANXTB.    Onban  BreWkf  Pogg.,  fix.  325, 1843.    Otabamte  Cfhapmcm. 

Isometric.  Massive.  Cleavage  cubic,  and  rather  more  distinct  than  in 
ordiuary  pyrites,  Breitb.  Color  between  bronze  and  brass-yellow.  Streak 
dark red^sh-bronze,  black.  H;=4.  G.=4-026— 4-042  Br.;  4*169  Booth; 
418  Smith. 

Ck>mp.— 2Fe,lOa,4S=:4Fe,16tt,8S=:ea8+FeS+3FeS*=2i>yra0+l  Mloopyriie.  CaS 
+F^  S'l  Booth,  wbidi  is  the  same  with  the  preoeding  In  its  atomio  proportionn. 

AnAljsefl:  1,  Eostwick  (commiuicated  hy  J.  0.  Booth);  2,  Magee  (lb.);  3»  Stevens  0b.);  4, 
Sdieidauer  (Pogg^  Ixir.  280) ;  5,  J.  K  Smith  (Am.  J.  Sd.,  IL  xytii.  881): 

Si 

2'30=:99*12  E^urtwidc 
1 -90=101-10  Magee. 
2-85=100-81  Stevens. 

Pb  fr-.=100-26  Scheldauer. 

Si  Pe  4-23=99'13  Smith. 

Breitliaupt  obtained  in  Tepeated  trials  19  per  cent  of  copper.  Smith  in  two  other  iooompleto 
analyses  found  sulphur  39-20,  39*30,  and  copper  19'10,  19'00. 

Pyr.— In  the  closed  tabe  a  sulphur  sublimate ;  in  the  open^  snlphuroosaeid.  B.B.  on  charooal 
gives  sulphur  fumes  and  fuses  to  a  magnetic  globule.  The  roasted  ore  reacts  for  copper  and 
iron  with  the  fluxes ;  with  soda  on  oharooei  gives  a  globide  of  metallic  iron  with  copper. 

Obs^— -From  Barracanaa  Ouba 

78.  OOALOGFYBJTSL  T  XaX/rfnj  (fir.  Cfyprus)  Ariatoee,  ?  XaX-rfrif,  Uvpims  pt,  IHosoor^  f  Ghal- 
citis  pt,  Pyrites  pt,  PUn.  Pyrites  lerosus  pt.,  Pyrites  aureo  colore,  Oerm,  Oeelkia  o.  Kupferkia 
Agric^  212,  Intorpr.,  467,  1546.  Pyrites  pt,  Germ.  Kupferkies,  Gtsner,  Fose.,  1565.  Pyrites 
flavus,  Ohalcopyrites,  Etnekdi  Pyrit,  1726.  Gul  Sopparmalm,  Oupram  solphuTe  et  ferro  min- 
eralisstom,  Chaloopyrites,  WaJL^  284, 1747.  Cuivre  jaune,  Pyrite  cuivreuse,  JFV.  Trl  Wall,  iL 
514^  1753.  Oopper  Pyrites.  Pyritous  Oopper.  Cuivre  pyriteux  Fr,  Towanite  B,  &  if.,  Min., 
182,  1852. 

Tetragonal;  tetrahedral.  OaI^^ISS**  26';  a  =  0-98556.  Observed 
planes :  O ;  vertical,  /,  i-i,  i-Z ;  octahedral  or  tetrahednd,  J,  J,  i^,  1,  |,  2, 
l-i,  f-t,  2-i;  other  planes,  J-3,  5-5. 


OaJ=145^  8' 
Oa1=]25  40 
0  A  2=109  44 


(9A2-i=116*'  54' 
<?Af^=124     5 
lAl,pyr.,=109  53 
5 


2A2,pyr.,=96°  33' 
*A4,  pyr.,=100  44 
lAl,£92,=7120and70  7 
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Cleavage:  2-i  sometimes  distinct;  (9,  indistinct.  Twins:  composition- 
face  (1)  1-*,  f.  93,  94 ;  in  93  repeated  parallel  to  4  terminal  edges  of  a  pyramid ; 
also  similar  to  fig.  39,  through  combinations  of  sphenoids ;  (2)  the  plane  1, 

similar  to  f.  60,  also  similar  to  f.  62,  p.  21,  but 
with  the  interpenetrating  tetrahedrons  of  the 
forms  in  fig.  92 ;  also  somewhat  similar  to  fig. 
119,  under  tetrahedrite.  Often  massive  and 
impalpable. 

H.=3-5— 4.  G.=4-l— 4-3.  Lustre  metallic. 
Color  brass-yellow;  subject  to  tarnish,  and  often 
iridescent.  Streak  greenish-black — a  little  shin- 
ing.    Opaque.    Fracture  conchoidal,  uneven. 

Oomp. — A  sulphid  of  copper  and  iron,  ooDtaining  2  of  cop- 
per, 2  of  iron,  ana  4  of  8ulpnur=r  Sulphur  34*9,  copper  34*6, 
iron  30-6==100.  Fonnula6uS+FeS+FeS'=2(^eu  +  ^Fe) 
S+Fe  S',  usually  written  €u  S+Fe*  8",  the  objection  to 
which  hais  ahreadj  been  mentioned  (p.  33).  Some  analyses 
give  other  proportions ;  but  probably  from  mixture  with  pyrite. 
These  are  indefinite  mixtures  of  ^e  two^  and  with  the  increase  of  the  hitter  the  color  becomes 
paler. 

".  is  very  closely  isomorphous  with  pyrite,  the  variation  from  the 
Laxis  being  0*98556  instead  of  1. 

185);  2,  Hartwoll  (Leonh.  Handb.,  646);  8.  4,  E.  Bechi 


This  species,  although  tetn  _ 
cubio  form  being  shght,  the  vertic 

Analyses:  1,  H.  Rose  (Gilb.,  I 
(Am.  J.  Sa,  IL  xiv.  161);  5,  D. 


Forbes  (Ed.  N.  Phil.  J.,  L  278) ;  6,  J.  L.  Smith  (Am.  J.  Bd.,  IL 
XX.  249) ;  7,  Joy  (Lya  N.  B.  N.  YorlJ(i|riU.  126): 

8  35*87       Ou  34*40  Fe  80*47  quartz  0-27=100*01  Rose. 

86-33             32-20  30*03  2*23=:  100*79  HartwaU. 

35-62              84-09  30-29                    =100*00  Bechi. 

3616             32*79  29*75  0*86=99-56  Bedii 

33-88             32*65  32*77  Mn  <r.,  §i  0-32=99-62  Forbos. 

36-10              32*85  29*93  Pb  0*35=99*23  Smith. 

86-65             32-43  31*25  **  0*30,  §10*20=100*83  Joy. 


1.  Sayn 

2.  Finland 

3.  Yal  Gastrucci 

4.  Mt  Oatini 

5.  Jemtel'd,  Sweden 

6.  PhenixviUe 

7.  Ellenville 


Traces  of  selenium  have  been  noticed  by  Eersten  in  an  ore  from  Beinsberg  near  Freiberg ;  and 
that  from  Bammelsberg  near  Gh>slar  must  contain  the  same,  it  being  one  of  the  furnace  prodacts 
(Rammelsberg,  Min.  Chem.,  120).  Thallium  is  also  present  in  some  kinds,  and  more  frequent^ 
present  in  this  ore  than  in  pyrite. 

Other  analyses :  Malaguti  and  Durocher  (Ann.  des  K.,  IT.  xviL  229). 

Pyr.,  etc.~ln  the  closed  tube  decrepitates,  and  gives  a  sulphur  sublimate ;  in  other  reactions 
like  cubanite.  Dissolves  in  nitric  acid,  excepting  the  sulphur,  and  forms  a  green  solution;  am« 
monia  in  excess  changes  the  green  color  to  a  deep  blue. 

Obs.— Chalcopyrite  is  the  principal  ore  of  copper  at  the  Oomwall  mines,  and  10,000  to  12,000 
tons  of  pure  copper  are  smelted  annually  from  1 50,000  to  160,000  tons  of  ore.  It  is  there  associated 
with  tin  ore,  galenite,  bomite,  chalcocite,  tetrahedrite,  and  blende.  The  copper  beds  of  Falk* 
hin  in  Sweden,  are  composed  principally  of  this  oro,  which  occurs  in  large  masses,  surrounded 
by  a  ooating  of  serpentine,  and  imbedded  in  gneiss.  At  Rammelsberg,  near  Goslar  in  the  Hars, 
it  forms  a  bed  in  argillaceous  schist,  and  is  associated  with  pyrite,  galenite,  blende,  and  minute 
portions  of  silver  and  gold.  The  Kurprinz  mine  at  Freiberg  affords  well-defined  crystals.  It 
occurs  also  in  the  Bannat  Hungary,  and  Thuringia ;  in  Sooted  in  Kirkcudbrightshire,  Perth- 
shire and  elsewhere ;  in  Tuscany  (analyses  3,  4) ;  in  South  Australia ;  in  fine  crystals  at  Cerro 
Blanco,  near  Gopiapo,  GhilL 

In  MainCj  at  the  Lubec  lead  mines ;  at  Dexter.  In  K  Hamp,,  at  Franconia,  in  gneiss ;  at 
Unity,  on  the  estate  of  Jas.  Neal;  Warren,  on  Davis's  farm;  at  Eaton,  2  m.  K.E.  of  Atkins's 
tavern ;  Lyme,  B.  of  E.  Village ;  Haverhill,  etc  In  Vermont^  at  Stafford,  Oorinth,  Waterbury, 
Shrewsbury.  In  ifoAS.,  at  the  Southampton  lead  mines ;  at  Turner's  falls  on  the  Connecticut, 
near  Deerfield,  and  at  Hatfield  and  Sterling.  In  Connecticvi^  at  Bristol  and  Middlotown,  8ome> 
times  m  crystals.  In  New  Tork^  at  the  Ancram  lead  mine ;  five  miles  fh)m  Rossie,  beyond  De  Long's 
mills  at  the  Bossie  lead  mmes,  in  crystals ;  in  crystals  and  massive  near  Wurtzboro',  Sullivan  Ca : 
very  large  crystals  and  massive  at  Ellenvilld,  Ulster  Co*  In  Pennsylvania,  at  PhenixviUe;  at 
Pottstown,  Chester  Co.  (Elizabeth  mine).    In  Maryland^  in  tho  Caloctin  mts.;  between  New* 
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market  and  Toneytown ;  near  Fjiksbnry,  Carroll  Co.,  abundant  (Patapeco  and  other  mines),  with 
bomite,  carroUite,  and  malachite.  In  Virginia,  at  the  Pheniz  copper  mines,  Fauquier  Co.,  and  the 
Walton  gold  mine,  Louisa  Co.  In  Nl  CaroUna,  near  Greensboro*,  abundant  massive  (Fenresa 
or  North  Carolina,  and  Maoculloch  mines),  along  with  spathic  iron  in  a  quartz  gangue.  In  Ten' 
nesseet.  ^^  niiles  &om  Cleveland,  in  Polk  Co.  (Hiwassee  mines),  with  black  copper  and  pyrites. 

In  CaLf  in  different  mines  along  a  belt  between  Mariposa  Co.  and  Del  Norte  Co.,  on  west  side 
ot,  and  parallel  to,  the  chief  gold  belt ;  occurring  massive  in  Calaveras  Co.,  at  Union,  Keystone, 
Empire,  Napoleon,  Campo  Sc^,  and  Lancha  Plana  mines,  and  in  crystals  on  Domingo  Creek ;  in 
Mariposa  Co.,  at  the  La  Tictoire  and  Haskell  claims,  and  on  the  Chowchillas  river;  in  Amadoi 
Co.,  at  the  Newton  mme ;  in  El  Dorado  Co.,  at  the  Cosumnes,  Hope  Valley,  Bunker  Hill,  El 
Dorado,  Excelsior  mines ;  in  Plumas  Co.,  at  the  Qenesoe  and  Cosmopolitan  miues. 

In  Canada^  in  Perth  and  near  Sherbrooke ;  extensively  mined  at  Bruce  mines,  on  Lake  Huron. 

The  Cornwall  chalcopyrite  is  not  a  rich  ore ;  what  is  picked  for  sale  at  Redruth  rarely  yielding 
12,  generally  only  7  or  8,  and  occaaionaUy  but  3  or  4  per  cent  of  metaL  Its  richness  may  in 
general  be  judged  of  by  the  color;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer,  it 
may  bo  considered  a  good  ore;  but  if  hard,  and  pale-yellow,  it  is  poor  from  admixture  with 
pyrite. 

Readily  distinguished  from  pyrite,  which  it  somewhat  resembles,  by  its  inferior  hardness;  it 
may  be  cut  by  the  knife,  while  pyrite  will  strike  fire  with  steel.  The  effects  of  nitric  acid  are  also 
different.  Differs  from  gold  in  being  brittle,  on  which  account  it  cannot  be  cut  off  in  slices,  like 
the  latter  metal ;  and,  moreover,  gold  is  not  attacked  by  nitric  add. 

OocuRi  as  a  furnace  product  near  Goslar. 

Alt,— Changes  on  exposure  with  moisture^  especially  if  heated,  to  a  sulphate.  Malachite, 
oovellite,  chrysocoUa^  black  copper,  chalcocite,  and  oxyd  of  iron,  are  other  forma  into  which  it  is 
sometimes  altered. 

Named  from  x«^f<^f»  ^<***f  and  VV^^  ^7  Henckel,  who.  observes  in  his  Pyritology  (1725)  that 
chalcopyrite  is  a  good  distinctive  name  for  the  ore.  Arisfftle'  caUs  the  copper  ore  of  Cyprus 
ehakiiis;  and  Dioscorides  uses  the  same  word ;  but  what  ore  was  intended  is  doubtfuL  There  is 
no  question  that  copper-pyrites  was  included  by  Greek  add  Latin  authors  under  the  name  pyriiea 
(q.  v.,  p.  64). 

79.  BARMHARDTITB,     Q«nth,  Am.  J.  ScL,  H.  xix.  17,  1855,  zxviil  248. 

Compact  massive. 

H.=3-6.  G.=4'521.  Lnstre  metallic.  CJolor  bronze-yellow.  Streak 
grayish-black,  slightly  shining.  Fracture  conchoidal,  tmeven.  Brittle. 
Tarnishes  easily,  giving  pavonine  tints,  or  becoming  pinchbeck-brown. 

Oompw— 2  €u  S+Pe  S+Fe  S"=l  chaloopyrite+1  chalcocite=Sulphur  30*6,  copper  48*2,  iron 
2V3.    Analyses:  1-3,  W.  J.  Taylor,  F.  A-  Genth,  and  P.  Keyser  (L  c);  4,  Genth  (priv.  oontrib.): 

S  Fe  Cu 

1.  Bamhardt's  Land  2940        22-23       47-61,  Ag  tr.  Taylor. 

2.  Pioneer  Mills  29*76        22*41        46*69  Genth. 

3.  "         "  30-50        21-08        48-40  Keyser. 

4.  Bill  Williams'  Fork         28*96        20*44        50*41  Genth. 

In  another  ore  from  Bamhardt*s  land,  Taylor  found  (L  c.)  8  32'9,  Fo  28*4»  Cu  40*2,  correspond- 
mgto  8  S+4  Fe  +  2i  eu. 

Fyr.,  eto. — ^B.B.  gives  sulphurous  fumes,  and  fuses  easily  to  a  magnetic  globule.  With  borax 
reactions  for  copper  and  iron. 

Obs. — Occurs  in  K.  CSarolina  with  other  copper  ores,  at  Dan  Bamhardt^s  land,  Pioneer  Hills, 
Phenlx  mine,  and  Vanderburg  mine,  in  Cabarrus  Co. ;  also  near  Charlotte,  Mecklenburg  Co. ;  at 
Bill  Williams'  Fork,  in  California,  with  chalcopyrite,  etc. 

It  may  be  a  chalcopyrite,  partly  altered  to  copper-glance  (chalcocite),  as  would  be  inferred  from 
Dr.  Genth's  later  observations. 

(A)  HoHiCHLDr  Breithaupt  (6.  H.  Ztg.,  xviL  385,  424,  1858,  xviiL  65,  321)  is  doeely  related  to 
the  preceding,  and  may  be  chalcopyrite  partly  altered  to  bornite.  Occurs  in  tetragonal  octahedral 
crystals,  but  mostly  massive;  H.=4 — 9,  0.= 4*47 2— 4*480;  color  more  bronze-like  than  in  chal 
copyrite ;  streak  black. 

Analysis  by  Richter  (L  c.,  iviii.  321):  S  30*21,  Fe  25*81,  Cu  43-76=3  Ou  S+2  Fo  S+Fe*  S» 
or  3  €q  8+ 8  Fe  S+Fe  8*,  corresponding  to  1  of  cfuUcopyriie^  2  of  ehakocHe^  and  2  of  pyrrlwUte, 
pr  to  1  of  chalcopyrite  and  2  of  bomite. 

Occurs  with  inalachite  and  other  copper  ores  at  Plauen  in  Yoigtland;  also  said  to  oocar,  by 
Breithaupt,  in  Bavaria,  Duchies  of  Hesse  and  Nassau,  ^lesia,  the  'Harz,  at  Bhetnbreitenbach  oo 
the  Bhine^  in  Algeria^  in  Chili  at  Bemolinos  and  TocopiUa^  and  in  Japan. 
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Ducktownite  is  a  blaokiah  copper  ore  fi-om  Bucktown,  Tenn.,  named  by  Shepard,  who  found  it 
it  30*76  iron,  26*04  copper,  with  48  20  of  undetermined,  Gt.  J.  Brush  has  shown  that  it  is  not 
homogeneous,  and  only  a  mixture,  grains  of  pynte  being  visible  through  the  mass,  and  also  a 
softer  gray  mineral,  which  is  probably  chalcodte.  See  Bep.  on  Mt  Pisgah  Copper  Mine,  N. 
Haven,  1859,  and  Am.  J.  Sci.,  IL  zzviiL  129,  1859. 

80.  STANNITT].  Qeschwefeltes  Zinn  (fir.  Cornwall)  Klapr.^  Schriften  Kat.  Fr.  Berlin,  yil  169, 
1787,  Beitr.,  il  267,  1797,  r.  228,  1810.  Zinkies  Wem.,  Bei^gm.  J.,  1789,  386,  897.  Tm  Pyrites 
Esrw^  iL  300,  1796.  Snlpburet  of  Tin;  Bell  Metai  Ore.  Etaln  sulfur^  Dr.  Stonnine  Beud^ 
Tr.,  iL  416,  1832. 

Prboably  tetragonal,  and  hemihedral  like  chalcopyrite,  Kenngott. 
Cleavage :  parallel  to  the  faces  of  the  cube  and  dodecahedron  indistinct. 
Commonly  massive,  granular,  and  disseminated. 

H.=4:.  G.=4:-3-"4:-522;  4-506,  fr.  Zinnwald,  Eammelsberg.  Lustre 
metallic.  Streak  blackish.  Color  steel-ffray  to  iron-black,  flie  former 
when  pure ;  sometimes  a  bluish  tarnish ;  often  yellowish  from  the  presence 
of  chalcopyrite.     Opaque.    Fracture  uneven.    Brittle. 

Oomp. — 2  (Ou,  Fe,  Zn)  S+Sn  S',  which,  the  ratio  of  'Gu,  Fe,  Zn,  being  2  :  1 :  1,  corresponds 
to,  Sulphur  29*6,  tin  27*2,  copper  29'3,  iron  6*6,  zinc  7*6=100.  The  ratio  between  the  sulphur 
of  the  two  terms  is  1 :  1,  as  in  chalcopyrite.  Analyses:  1,  Elaproth  (Breitr.,  ▼.  228);  2,  Kuder- 
natsch  (Pogg^  zzzix.  146);  S,  Johnston  (Bep.  G.  Cornwall,  etc.,  1839);  4,  Mallet  (Am.  J.  Sd.,  II 
ZYii  33);  6,  Bammelsberg  (Fogg.,  Ixzxviii.  607) : 

Zn 
=99*0  Haproth. 

1-77,  gangue  1-02=99'81  Knd. 
10*113=100  Johnston. 

7*26,  gangue  0*16=99*64  MaL 

9-68=100  Bammelsberg. 

Pyr^  etc— In  the  dosed  tube  decrepitates,  and  gires  a  faint  sublimate ;  in  the  open  tube 
sulphurous  add,  and  a  sublimate  of  ozyd  of  tin  quite  near  the  assay.  B.B.  on  charcoal  Ibses  to  a 
globule,  which  In  O.F.  gives  off  sulphur,  and  coats  the  coal  with  white  ozyd  of  tin ;  the  roasted 
mineral  treated  with  borax  gives  reactions  for  iron  and  copper. 

Decomposed  by  nitric  add,  affording  a  blue  solution,  with  separation  of  sulphur  and  oizrd  of 
Un. 

Obs. — Formerly  found  at  Wheal  Rock,  Oomwall,  and  at  Gam  Broa,  where  it  constituted  a 
considerable  vein,  and  was  accompanied  by  pyrite,  blende,  and  other  minerals ;  more  recently  in 
considerable  quantity  in  granite  at  St  Midlers  Mounts  where  it  is  sold  as  an  ore  of  copper;  also 
at  Stenna  Ghvynn,  St.  Stevens,  and  at  Wheal  Primrose,  Wheal  Scorrier,  and  occasionally  at  Botal- 
lade  mine,  St.  Just;  also  at  the  Cronebane  mine,  Oo.  Wicklow,  in  Ireland;  Zinnwald,  in  the 
Er^gebirge,  with  blende  and  galenite.  It  frequently  has  the  appearance  of  bronze  or  bell  metal, 
and  hence  the  name  beU-^melal  ore, 

Bl.  UNNiEOTB,  Kobolt  med  Jem  och  Svafelsyra  (fr.  Bastnaes)  Q,  Brandt,  Ak.  H.  Stockh.,  119, 
1746.  Kobalt  med  forvswafladt  Jam,  Cobaltiun  Ferro  Sulphurate  mineralisatum,  ChmsC,  213, 
1758.  Oobaltum  pyriticosum  Linn,,  1768;  de  Bom,  Lithoph.,  i.  144^  1772.  Hine  de  Ck>balt 
sulfureuse  de  Lide,  iii.  134,  1783.  Kobalt-Glanz  pt.  TTem.,  Kirwan,  etc,  Svafelbunden  Kobolt 
ffisinger,  Afh.,  iiL  316,  1810.  Kobaltkies  Bduem,,  Handb.,  168,  1813.  Schwefdkobalt  Sul- 
phuret  of  Ck>balt;  Ck>balt  pyrites.  Cobalt  sulAir^  lY.  Koboldino  Beud,  Tr.,  iL  417,  1832. 
Linneit  jBatd,  Handb.,  660,  1845.  Kobaltnickelkies  [not  Kobaltkies]  Ramnk]  Siegenite  (fr 
Musen)  Bana,  Min.,  687, 1850. 

Isometric.  Figs.  2,  6,  7.  Cleavage :  cubic,  imperfect.  Twins  :  com- 
position-face octanedral.     Also  massive,  granular  to  compact. 

H.=5-5.  G.=:4-8— 5.  Lustre  metallic.  -CSolor  pale  steel-gray,  tamish- 
mg  copper-red.    Streak  blackish-gray.    Fracture  uneven  or  subconchoidal 


a  - 

Sn 

Cu 

Fe 

1.  Wheal  Rock 

30-6 

26-6 

800 

12-0 

2 

29-64 

26-65 

29-39 

12-44 

3.  St.  Michaers  Mt. 

29-929 

31-618 

28-649 

4'79l 

4. 

29-46 

26-86 

29-18 

6-73 

6.  Zhmwald 

2906 

25-66 

29-38 

6-24 
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Cofli^^  Var.— 2  Go  S+Oo  S'=Sulpbur  42*0,  oobalt  680=100 ;  bat  bavjng  the  cobalt  replaoed 
partly  by  nick^  or  copper. 

Yar.  1.  Cupriferous;  IjiNK.srrE  Haid.  (L  c.).  Ore  from  Bastnaes.  Tbe  copper  baa  been  attrib- 
uted to  mixed  chaicopyrite ;  but,  in  view  of  the  composition  of  carroUite,  this  is  probably  not 
true  of  all  of  it  The  name  UnnoBUe^  after  Lmnssus,  was  given  distinctiTely  by  Haidinger  to  the 
BastMua  mineral  (La). 

2.  yiccoliferous ;  Nickd^ImnoBiie  SisasinTE  Dana  (L  c.).  Ore  from  MuscDf  near  Slegon  and 
elsewhere.  Tbe  specimens  from  Miisen  afforded  Bammelsberg,  in  his  recent  analysis  (No.  6X 
14*60  of  nickel ;  and  he  shows  that  the  earlier  analyses  are  erroneous,  owing  to  the  fact  that  a 
method  of  separating  nickel  and  cobalt  completely  was  not  known  when  the  analyses  were  made. 

Analyses.  1,  Hisinger  (AfhandL,  iiL  319);  2,  Wemekink  (Schw.  J.,  xxxix.  306,  and  Leonh. 
ZS.  t  Mm.,  1826);  3,  Schnabel  (Bamm.,  4th  SnppL,  117);  4,  Ebbinghaus  (ib.);  6,  Bammelsberg 
(J.  pr.  Oh.,  IxxxvL  340);  6-8,  Genth  (Am.  J.  Sci.,  II.  xxiiL  419): 

S         Co        Ni      Fe        On 

1.  Bastnaes  38*50    43*20     3*53    1440,  gangue  0*33=99*96  Hisinger. 

2.  Musen  4252    63*35     2*30      0-97=98*87  Wemekink. 

3.  "      Si6g.  41-98    2209    33*64    2*20     =100  SchnabeL    0.=4*8. 

4.  "      Sieg.  42*30    1100    42*64    4*69     =100*63  Ebb.    a=60. 

6.      *«  43*04    40*77     14*60   0*49=98*90  Ramm. 

6.  Mineral  Hill,  Sieg,    39*70*  26*69    29*56    1*96      2*23,  Inso].  0*46=99*69  Qenth. 

7.  "         Susg.    41*16         [60*76]         3*20      8*68,  InsoL  1*26=100  Genth.  [Genth. 

8.  Missouri,  Sieg.  41*64    21*34    30*63    3*37     ,  Pb  0*39,  Cu,  Sb  **.,  Insol  1*07=98*24 

Pyr.,  etc. — ^The  variety  ttom  Mtlsen  gives,  in  the  closed  tube,  a  sulphur  sublimate ;  in  the 
open  tube,  sulphurous  fumes,  with  a  faint  sublimate  of  arsenous  acid.  B.B.  on  charcoal  gives 
arsenioal  and  sulphurooa  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  gives 
with  the  flaxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  in  nitric  acid,  with  separation  of 
sulphur. 

Obai — In  gneiss,  with  ohalcopyrite,  at  Bastnaes,  near  Riddarhyttan,  Sweden ;  at  MQsen,  near 
Siegen,  in  Prussia,  with  heavy  spar  and  spathic  iron ;  at  Siegeu  (siegeniie\  in  octahedrons ;  at 
Mine  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octahedral  and  cubo-octahedral  crystals; 
and  at  Mineral  Hill,  in  Maryland,  in  a  vein  in  chlorite  slate,  with  ohalcopyrite,  bomite,  blende, 
pyrite,  etc. 

AIL— Occnrs  altered  to  yellow  earthy  oobalt  so-called  {gdb  ErdkobaU^  which  is  a  mixture  of 
erythrite  and  pittidte. 

82.  OARROLXJTB.  Ihber,  Ajxl  J.  ScL,  II.  xUL  418, 1862. 

Isometric.  Barely  in  octahedrons.  Massive.  Fractnre  subconchoidal 
or  uneven. 

H.=5-5.  G.==  4-85,  Smith  and  Brush.  Lustre  metallic.  Color  light 
Bteel-gray,  with  a  faint  reddish  hue. 

Oomp.— Ou  S + Co*  S' :  or  its  equivalent  6u  S + Go  S + Co  S'  (obtained  by  doubling  the  number 
of  atoms),  which  may  be  written  2  (i  6u  +  i  Co)  S  +  8  Co  S*:  analogous  to  Cuban.    Analyses 
1—8,  Smith  and  Brush  (Am.  J.  Sd.,  XL  xvL  367) ;  4,  Qenth  (ib.,  xxill  418) : 

8        Co       Ni      Fe       Cu     As 

1.  Patapsoo  mine        41*93    37-25    1*54    1*26    17*48    (r. =99*46  a  ft  B. 

2.  *«  40*94    38-21     1*64     1*56     ]7*79    i^.= 100*03  S.  &  R 
8.            "  40*99    37*65     1*64    1*40     1918    <r.=100*76  a  4  B, 

4.  "  41*71    38*70    1*70    046    17-65,  quartz  0*07=100*19  a. 

Faber  obtained  in  an  incorrect  analysis  (l  a)  3  27*04,  Co  28*60,  Kl  1*60,  Fe  6*31,  Cu  32*99,  As 
1*81,  siUca  2*15=99*80. 

Pyr. — ^Idke  siegenite,  except  that  the  roasted  mineral  reacts  for  copper  with  the  fluxes. 

Obs.— In  Carroll  Ca,  Karyland,  at  Patapsoo  mine,  near  Finksburg;  and  also  at  Springfield 
mine,  associated  and  mixed  with  ohalcopyrite  and  chaloodte. 

This  species  may  prove  to  be  identical  with  the  Bastnaes  limmite  or  true  linnnite),  on  a  new 
a*ialysia  of  the  latter,  both  being  cupriferous. 
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B3.  BMALTTTB,  f  Oobaltam  cineraoeum  AgriCf  459,  1629.  Koboltmalm,  Koholtglants,  Mi& 
era  Oobaiti  doerea,  Gobaltam  arsenioo  mineraliAatum,  pt  (Cooaltite  here  included),  WaU.,  231 
1747.  ?  Oobaltum  Ferro  et  Arsenioo  mineralisatam,  Giants-Cobalt  (fr.  Schneebeig),  CfnmsL,  212 
1758.  Mine  de  Cobalt  grlse  I>e  IM^  Crist.,  833,  1772;  Mine  do  Cobalt  arsenicale  De  ZMe,  ill 
123,  1783.  Weisser  Speisskobold,  Grauer  Speiaskobold,  Wem.  Graj  Cobalt  ore  Kirto,^  1796, 
Tin-white  oobalL    Spelskobalt  Hauanu,  Handb.,  156,  1813.    Smaltine  Bevd^  Tr.,  IL  684^  1852. 

iBometric.  Observed  planes :  0^  1,  2-2,  /,  also  an  undetermined  tetrahex- 
ahedron.  Figures  1,  2,  5,  6,  8,  9.  Cleavage :  octahedral,  distinct.  Cubic, 
in  traces.     A^  massive  and  in  reticulated  and  other  imitative  shapes. 

H.=5*5— 6.  G.=6"4:  to  7'2.  Lustre  metallic.  Color  tin-white,  inclin- 
ing, when  massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from 
tarnish.     Streak  grayish-blacK,     Fracture  granular  and  uneven.     Brittle. 

Comp.,  Var.~For  topical  kind  (Co,  Fe,  Ni)  As'=  (if  Co,  Fe,  and  Ni  be  present  in  equal  parts) 
Arsenio  72*1,  cobalt  9-4,  nickel  9-5,  iron  9*0=100.  It  is  probable  that  nickel  is  never  wholly  absent, 
although  not  detected  in  some  of  the  earlier  analyses ;  and  in  some  kinds  it  is  the  principal  metal 
The  varieties  based  on  the  proportions  of  cobalt,  nickel,  and  iron,  are  the  following  : 

Tar.  1.  CdbaUic;  Smaltine.    Contains  little  nickel  or  iron. 

2.  Nkcolifenma ;  Chloanthitb  Breiih.  (B.  H.  Ztg.,  iv.  1845 ;  WeissnickeUdes  pt,  Weissnidcelerz, 
Arsenik-Nickel,  Germ,\  White  Nickel;  Rammelsbergit  HdidL,  Handb.,  560,  1845;  Chathamite 
Shep,^  Am.  J.  Sci.,  xlvii.  851^  1844).    Containa  mudi  nickel,  the  cobalt  simetimea  nearly  wanting. 

8.  Ferriferous ;  SapploritB  Breiih,  (Grauer  Speiskobold  Wem, ;  Eisenkobalterz  Hausm, ;  Eisen* 
kobaltkiee  v.  KobJ),    Contains  oVer  10  p.  a  of  iron  with  oobalt,  or  with  cobalt  and  nickel 

But  the  atomic  proportion  of  arsenic  and  other  elements  often  varies  much  from  the  normal 
above  stated,  and  without  correspondence  with  the  three  groups  just  pointed  out  These  varia« 
tions  lead  to  the  following  groups,  as  distinguished  by  Bammelsberg,  which,  however,  blend  more 
or  less  with  one  another  : 

A.  Composition  B  As*,  with  R=Co,  Fe,  and  some  NL    Includes  some  of  Koa.  1,  2,  and  3,  above. 

B.  B  As',  with  B=Ni,  Fe,  and  some  Co.    Includes  most  chloanthil6f  Ko.  2.    Anal.  6  tol2. 

C.  R  As  +  B  As'.    Anal.  13  to  15.    Includes  some  of  Nos.  2  and  3. 

D.  B  As'^-  2  B  As'.  Anal.  16  to  21.  Includes  some  of  1  and  2.  In  this  last  the  arsenic  oousti* 
tutes  73 — 76  p.  c,  and  the  mineral  approximates  to  SkuUerudiie, 

Analyses:  Series  A.  1,  Varrentrapp  (Pogg.,  xlviii.  605);  2,  Hofmann  (Pogg.,  xxv.  486);  8, 
Kobell  (Grundz.  Min.,  300) ;  4,  Klauer  ( Bamm.,  5th  SuppL,  225) ;  6,  Lange  (Bamm.,  Min.  Ch.,  24).— 
Series  B.  6,  Booth  (Am.  J.  Sd.,  zxix.  241);  7,  Banmielsbevg  ( J.  pr.  Ch.,  Iv.  486);  8,  9,  id.  (Ist 
SuppL,  16);  10,  F.  Marian  (Vogl's  Min.  Joaoh.,  168);  11,  0.  U.  Shepard  (Am.  J.  Sd.,  xlviL  851); 
12,  Qenth(This  Min.,  612,  1854).-- Series  C.  18,  Jadcel  (Rose's  Kryst  Ch.,  53);  14,  Bammels- 
berg  (6th  Suppl.,  225);  16,  Salyetal  &  Wertheim  (These,  Paris,  1364,  79).— ^ries  D.  16, 
Stromeyer  (GeL  Anz.  Gott.,  1817,  72) ;  17,  Sartorius  (Ann.  Ch.  Pharm.,  IrvL  278) ;  18,  19,  K  W 
Bull  (Bose's  Kryst  Ch.,  62) ;  20,  Earstedt  (Bamm.,  6th  SuppL,  225) ;  21,  Marian  (L  o.) : 


As 

Co        Ni 

Fe 

Ou 

1.  Tunaberg 

2.  Schneeberg 
8. 

4.  Riechelsdorf 
6.  Schneeberg 

69-46 
70-87 
71-08 
68-73 
73-55 

23-44   

18-95     1-79 

9-44 
16-37  12-16 

6-28  14-49 

4.96 

11-71 

18-48 

2-30 

6-20 

,  S  0-90=98-76  Varr. 

1-39,  SO-66,  Bi  001 -99-88 HoftiL 
tr.    Sir.,      Bi  1-00-100  Kob. 

0-46=100  Klauer. 

,  S  0-27=99-79  Lange. 

G.  of  mineral  of  anaL  7,  6*411 ;  8  and  9,  6*735;  10,  6-28— 6*89. 

6.  Biechelsdorf 

7.  Allemont 

8.  Samsdorf 
9. 

10.  Joachimsthal 

11.  Chatham,  Ct 

12.  " 

72-64 
71-11 
70-84 
70-93 
71-47 
70-00 
70-11 

3-37  20-74 

18-71 

28-40 

29-50 

8-62  21-18 
1-35  12-19 
3-82     9-44 

3-26 

6-82 

tr. 

ir. 

2-83 

17-70 

11-85 

=100  Booth. 

,  S  2-29=98-93  Bamm. 

=-98-74  Bamm. 

=100-43  Ramm. 

0-29,  S  0-68=99-97  Harian. 

=101-21  Shepard. 

,  S  4-78=100  Genth. 

a  of  min.  of  anaL  13,  6-84 ; 

14,  6*874^ 

18.  Riechelsdorf 

14.         " 

16.  Schneebeig 

66-02 
60-42 
68-71 

21-21    

10-80  26-87 
3-01  85-00 

11-60 
0-80 
0-80 

1-90,  S  0-49,  Bi  0-04=101-26  J&oU. 

y  8  2-11=100  Ramm. 

,  S  2-80=100-82  Salv.  ft  W. 
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D.  a.  of  min.  of  axuL  19,  6*637 ;  21,  6*807. 

As  Go       Ki  Fe      Gu 

16.  Eiechebdorf          74-21    20-31   8-42  0-16,  8  0*88 =98-98  Strom. 

17.  **                      73'63  9-17  14-06  2-24  ,  S  0-94=99-94  Sartorius, 

18.  "                      76-09  4-56  12-25  6-82  =9972  Bull 

19.  Sdmeeberg             75-85  8-32  12*04  6-52  0-94=98-67  Bull 

20.  "                     74-80  8-79  12-86  7*33  ,  8  0-86=99-63  Karet 

21.  Joadumsthal          74-62  11-72     1-81  6-26  1-00,  S  1-81=99-72  Marian. 

J.  L.  Smith  found  over  8  p.  a  of  copper  in  a  smaltiue  fVom  AtacamAi  his  analTsia  affording 
(GiUiss's  Ezped.,  ii  102)  As  70-86,  Co  24-18,  Ni  1-23,  Fo  405,  Gu  8-41,  8  0-08=100*75. 

Pyr.,  etc. — ^In  Hie  dosed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
sublimate  of  araenous  acid,  and  sometimes  traces  of  sulphurous  acid.  B.B.  on  charcoal  gives  an 
arsenical  odor,  and  fhsea  to  a  globule,  which,  treated  with  successive  portions  of  borax-glass, 
affords  reactions  for  iron,  cobalt,  and  nickel 

Obs. — ^Usually  occurs  in  veins,  aooompanjing  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
copper;  also,  in  some  instances,  with  nioooUte  and  araenopjrrite;  often  having  a  coating  of 


Occurs  with  silver  and  copper  at  Freiberg,  Annabel^,  and  particularlj  Schneeberg  in  Saxony; 
at  Joacldmstbal  in  Bohemia,  the  reticulated  varieties  are  frequently  found  imbedded  in  calc  spar, 
*  and  also  at  Wheal  Spamon  in  Cornwall ;  at  Riechelsdorf  in  Hesse,  in  vems  m  the  copper  schist ; 
at  Tuuaberg  in  Sweden ;  Allemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in 
Chili,  but  only  m  small  quantities  Also  in  crystals  at  Mine  La  Motte,  MissourL  See  analyses 
Above  for  the*  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  chloanthite  (chathamite)  occurs  in  mica  slate,  assodated  generally  with 
arsenopyrite  and  sometimes  with  niocolite. 

This  species  and  the  cobaltite  were  confounded  by  the  mineralogists  of  last  century;  and 
although  right  chemical  distinctions  were  oarly  indicated  by  those  of  Sweden,  doubts  continued 
until  the  analyses  by  John  and  Stromoyer  in  1811  and  1817.  Bom^  de  lisle  brought  out  and 
figured  correctly  the  crystallographic  distinctions  in  1772  and  1783;  but  the  value  of  his  deter- 
minations were  not  generally  appreciated. 

Alt.— Occurs  altered  to  erythrite  (arsenate  of  oobaltX  a  change  due  to  the  oxydation  of  the 
arsenic  and  cobalt  on  exposure  to  moisture. 

84.  SEtTTTBRUDrrZ].  Tesseral-Kies,  Hartkobaltkies,  Breith.^  Fogg.,  ix.  116, 1827.  Arsenik- 
kobaltkies  Scheerer,  Fogg.,  xlil  546,  1837.  Hartkobalterz  Eauam^  Handb.,  69,  1847.  Skut* 
terudit  Hcnd^  Haadb.,  660,  1846.    Modumite  Kicol,  Min.,  467,  1849. 

Isometric.  Observed  planes  0,  /,  1,  2,  4,  2-2,  i-3,  2-f .  Fiffs.  1,  2,  3,  10. 
Cleavage :  cubic,  distinct ;  /,  in  traces.     Also  massive  granular. 

H.=6.  G.=6-74:— 6-84.  Lustre  bright  metallic.  Color  between  tin- 
white  and  pale  lead-gray,  sometimes  iridescent. 

Oomp. — Co  A8'= Arsenic  792,  cobalt  20*8=100.  Analyses:  1,  Sciheeror  (La);  2,  3,  WOhler 
{Pogg.,  xUiL59I): 

1.  Skutterud  As  77-84        Co  2001        Fe  1-51    S 0-69=100-06  Scheerer. 

2.  "        ory8i  79-2  18-5  l-8=99-0  W6hler. 
8.          "        mass.           79-0               19-6  l-4=99-9  Wdhler. 

Pyr. — Beactions  like  those  of  smaltite,  but  gives  a  more  copious  sublimate  of  metallic  arsemc 
in  the  closed  tube. 

Obs.— From  Skutterud,  near  Modum,  hi  Norway,  In  a  homblendic  gangue  in  gneiss,  with 
Bphene  and  cobaltite,  and  the  crystals  sometimes  implanted  on  those  of  cobaltite. 

86.  OOBAIjTITfi.  Oobaltum  cum  ferro  sulfurato  et  arsenicato  mineralisatnm,  Glanta-Kobolt 
pt  (fir.  Tunaberg),  OnmsL,  213,  1758  Mhie  de  Cobalt  bhinche  de  Lisle,  Crist,  834^  1772.  Mme 
de  Cobalt  arsenico-sulfureuse  de  lAsU,  Crist,  ilL  129,  1783.  aianz-Kobold  Wem.  Kobalt- 
Olamt  Chn/L  Cobalt  gris  pt.  j£  Olanoe  Cobalt;  Bright-White  Cobalt  aUmzkobaltkies 
Glotkj  Gnindr.,  1881.    Cobaltine  Beud^  Tr.  it  460,  1832. 

Isometric;  pyritohedral.    Observed  planes,  as  in  the  annexed  figure; 
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f.  46,  47.     Cleavage; 
granular  or  compact. 


cubic,  perfect.    Planes  0  striated.    Also  massive^ 

H.=6-5.  G.=6— 6-3.  Lustre  metallic.  Color 
silver-white,  inclined  to  red;  also  steel-gray^  with 
a  violet  tinge,  or  grayish-black  when  containing 
much  iron.  Streak  grayish-black.  Fracture  un- 
even and  lamellar.    Brittle* 


Oomp.,  Var.^Go  8*+ Go  A^',  or  Go  (S,  As)'=Si]]phur  19-3, 
araenic  46*2,  cobalt  36*5=100.    The  cobalt  is  sometimes  largely 
replaced  by  iron,  and  sparingly  by  copper. 
Var.  1.  Ordinary,    Gontains  little  iron.    AnaL  1 — 6. 
2.  FBTTiferma ;  Febbooobaltite  (Stahlkobalt  Bamm.^  4th  Snppl., 
116,  5th  SuppL,  148,  1853;  Ferrocobaltine  iteno,  Min.,  58,  1854). 
Gontains  much  iron(anaL  i — ^9) ;  A-om  the  Hamberg  mine,  Siegen. 
Analyses :  1,  Stromeyer  (Schw.  J.,  zix.  336) ;  2,  Schnabel  (Baomi.,  8d  Snppl,  65) ;  3,  Huberdt 
(Ramm.,  4th  SnppL,  116);  4,  Patera  (ib.);  5,  Ebbinghaus  (lb.);  6,  7,  Schnabel  (ib.);  8,  Schnabel 
(ib.,  6th  SuppL,  149);  9,  Heidingsfold  (lb.): 


S 


As 


Go 


1.  Skutterud 

20-08 

43-46 

33-10 

2.  Siegen 

1910 

44-T6 

29-77 

5.  Skutterud 

20-26 

42-97 

32-07 

6.  Siegen,  masnve 

19-36 

46-81 

83-71 

1,       ''    plumose 

19-98 

42-58 

8-67 

8         "          " 

20-86 

42-94 

8-92 

Fe 

8-23=99-87  Stromeyer. 

6-38=100  Schnabel 

3-42,  quartz  1*63=100-34  Ebbinghaus. 

1-63=99-99  Schnabel 
25-98  Sb  2-84=100  Schnabel 
28-03=100-76  Schnabel 
9.        "  "         19-08        48-14         9-62      •24-99,  Sbl-04,Cu  2-36,  gangue  0-62=100-76  Held. 

The  analyses  of  supposed  cobaltite  by  Patera  and  Huberdt  are  given  under  Alloclasiix. 

Pyr.,  etc. — Unaltered  in  the  closed  tube.  In  the  open  tube,  gives  sulphurous  fumes,  and  a 
crystalline  sublimate  of  arsenous  acid.  B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and  fuses 
to  a  magnetic  globule;  with  borax  a  cobalt-blue  color.  Soluble  in  warm  nitric  acid,  separating 
arsenous  add  and  sulphur. 

Oba.— Occurs  at  Tonaberg,  Biddarhyttan,  and  Hokansbo,  in  Sweden,  in  large,  splendid,  well- 
defined  crystals ;  also  at  Skutterud  in  Norway.  O&er  localities  are  at  Querbaoh  in  Silesia^  Siegen 
in  Westphalia,  and  Botallack  mine,  near  St.  Just,  in  Gomwall  The  most  productive  mines  are 
those  of  Yena  in  Sweden,  where  it  occurs  in  mica  slate ;  these  mines  were  first  opened  in  1809. 

This  species  and  smaltite  afford  the  greater  part  of  the  smalt  of  commerce.  It  is  also  employed 
in  porcelain  painting. 


86.  QBRSX>ORFFITE.  Nicoolum  Ferro  et  Gobalto  Arsonicatia  et  Snlphuratis  mineralisatmn, 
Kupfemickel,  pt  {white  yar.  fir.  Loos),  Oronst,  218, 1758,  Ak.  H.  Stockh.,  1761, 1754.  [Thespedes 
later  taken  for  Kupfemickel  and  Gobalt  ore,  until  1818.]  Nickelglanz,  Weisses  Niokelerz,  F/c^ffi 
Schw.  J.,  zzil  260,  1818 ;  Jkrz.,  Ak.  H.  Stockh.,  1820.  Sulfo-ars^niure  de  nickel  BeiuL,  1824. 
Nickelarsenikglanz,  Nickelarsenikkies,  Arsenlknickelglanz,  Oerm,  Nickel  Glance.  Biaomose 
Beud.^  Tr.,  il  448,  1832.  Tombazite  pt  JBreith.,  J.  pr.  Gh.,  zv.  330,  1838.  Gersdorffit  (fr. 
Schladming)  pt  Lorn,  Pogg.,  Iv.  503,  1842.    Amoibit  pt  v.  JTob.,  J.  pr.  Gh.,  xxziii.  403,  1844. 

Isometric ;  pyritohedral.  Observed  planes  (?,  1,  i-2.  Figs.  2,  6,  7,  46. 
Cleavage :  cubic,  rather  perfect.    Also  lamellar  and  granular  massive. 

H.=5*5.  G.=5"6— 6*9.  Lustre  metallic.  Color  silver-white — steel- 
gray,  often  tarnished  gray  or  grayish-black.  Streak  grayish-black.  Frac- 
ture uneven. 

Oomp.,  Var^Normal,  Ni  8*+ Ni  As',  or  Ni  (S^  AB)*rr Arsenic  45-6,  snlnhiir  19*4^  iiickel1l6-l^ 
100.  But  the  oompoBition  varies  m  atomic  proportions  rather  videl/,  and  the  iqpeoiet  is  not  yel 
"ViUy  understood. 

Yar.  1.  IformeL    Having  the  above  composition. 
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I  Lowe's  geniofffiie  (No.  10)  affords  1  [Ni  S'+Ni  Aa'J+i  nlcooUte  (p.  60),  oonespondiog  ta 
At  ratb  for  As,  S»  JBn,  3  :  2  :  3.  Ldwe  dedaoed  4. :  3  :  4,  the  formula  from  which  would  (Offex 
Dolj  in  the  last  member  being  ^  niocolite.    Anal.  9  falls  in  with  this  formula. 

3.  Von  Kobell^s  amatbUe  (anal  17)  afforded  him,  4  As +  3  S+4  Ni=Arsenic  4t-4,  sulphur  15-2, 
Dfckel  37-4^  4  As + 3  S + 4^  Ni  is  nearer  the  analysis.  The  mineral  occurs  at  Llchtenberg  in  the 
Fiditelgebirge  in  light  steel-gray  octahedrons,  having  H.=:4. 

4  H.=4.  Fless^s  analyses  (Nos.  12-14),  and  also  Bogen's  of  the  ore  of  Siegen  (No.  16),  corre- 
spond to  2  Ni  8+Ni  As*.    This  ore  may  be  named  plessite, 

5.  DobstAttuUe.  Anal  18  corresponds  to  At  ratio  for  As,  S,  (Ni,  Fe,  Co),  2:1:2,  giving  the 
formola  1  [R  S' + R  As*]  +  2  niocolite. 

Analyses:  1,  Berzelius  (La);  2,  Rammelsberg  (Pogg.,  IxviiL  511);  3,  4,  Schnabel  (Verb.  Ver. 
Pvoon,  Till  307,  Ramm.  Min.-Gh.,  65);  5,  Bergemann  fJ.  pr.  Oh.,  Ixxv.  244);  6,  Dobereiner  (Schw. 
L  xxTL  270);  7,  Rammelsberg  (Handw.,  il  14);  8,  Heidingsfeld  (Ramm.,  5th  SuppL,  174);  9-11, 
L3xe  (Ramm^  2d  SuppL,  102,  Pogg.,  Iv.  503);  12-14,  Pless  (Ann.  Oh.  Pharm.,  IL  260);  16,  Bogen 
(B.  U.  Ztg.,  xziiL  65);  16.  Bergemann  (J.  pr.  Oh.,  Izzix.  412);  17,  r.  Kobell  (J.  pr.  Oh.,  zxxUL 
^2);  18)  Zexjaa  (Asx.  Ak.  Wien,  1866)  173): 


As 


Ni 


Pe 


Co 


L  Loos,  Swedea              46*37 

1934 

29*94 

4*11 

0-92*  Si  0  9=:100*68  Berzelius. 

2.  Harzgeiode,  a.  6*66    44-01 

18*83 

30-30 

6*00 

Sb  0-86=100  Ramm. 

3.  Mosen,  arffsL                4602 

18-94 

32-66 

2-38 

=100  Schnabel. 

4  Ems,  fnasswe               38*92 

17-82 

35-27 

4-97 

2-23,  Cu  2-75=101*96  SchnabeL 

6.     -     crytL                    4602 

19*04 

34-18 

1*02 

6.  Eunsdorf                     48* 

14* 

27« 

11- 

=100  Dobereiner. 

7.  Lobensteia                    4802 

20*16 

31-82 

•^—=100  Rammelsberg. 

8.         "                             46*12 

18-96 

33-04 

1*81 

0-60,  Cu  0*11,  Sb  0-33=100-97  Heid. 

3.  Prakendorf                  4610 

16-25 

28-75 

8*70 

=100  Lowe. 

K  B(^b}Bd^Da,Oeradarff:  49*83 
h.         "       5.  6*7— 6*9  42*62 

1413 

26*14 

9*55 

=99*66  Lowe. 

1422 

38-42 

2-09 

,  quartz  1*87=99*12  L6we. 

12.         «    arysL,  G.  6*64  39*04 

16-:J5 

19*69 

1113 

14-12=100*23  Pless. 

a         •*        •*                   39*88 

16-11 

27*90 

14-97 

0*83=99-69  Pless. 

14         "        "                    39*40 

16-91 

28*62 

12*19 

2-88=100  Pless. 

15.  fiiegen                          37*52 

17*49 

40-97 

419 

=100-17  Bogen. 

IS.  Enis,i7uisnM                33*26 

21-61 

22-79 

16*64 

1-64,  Cu  4-01,  Sb  0-62=100'46  R 

U.AvioibiU,       Q.6-08    45-34* 

14-00 

87-34 

2*50 

1r.,  Pb  0*82-100  Kobell. 

In  Dobsdiaa                     49*73 

9*41 

25-83^ 

6-20 

7*46,  Si  1-63=99-26  Zeijau. 

•  with  some  Cu. 

*b3 

rloSS. 

« with  some  Ga 

Pyr.,  flic — ^la  the  closed  tube  decrepitates,  and  gives  a  yellowish-brown  sublimate  of  sulphid 
of  irsenic.  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenous  add. 
Rfi.  on  charcoal  gives  sulphoroos  and  garlic  odors  and  fuses  to  a  %^ule,  whic^  with  borax-glass 
r^efl  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  tiie  flux,  oobalt  and  nickel 
vt  SDooessively  oxydlsed. 

Decomposed  by  nitric  add,  forming  a  green  solution,  with  separation  of  sulphur  and  arsenous 

Oba.— Oocars  at  Loos  in  Helsingland,  Sweden;  in  the  Albertine  mine,  near  Harzgerode  in  the 
Han,  with  dialoopyrite,  galenite,  caldte,  fluor-spar,  and  quartz;  at  Sdiladming  in  Styria;  Kama- 
C3rf  iQ  Lower  Thuringia;  Haueisen,  near  Lobenstein,  Yoigtland;.  at  the  quicksilTer  mine  (anal 
^:  and  at  Pfingsiweise  (anal  6),  near  Ems.  Also  found  as  an  incrustation  of  cubes,  with  planes  1 
^  2-2,  on  deoomposed  galenite  and  blende,  at  PhenixyiUe,  Pa. 

87.  ULLMAMNTTE.  Nidcelspiesglaserz  (fr.  Siegen)  UUmannQnB  diacov,  in  1803),  Syst-Tab., 
166,  379,  1814.  Nickelspiessglanzerz  Smum.,  Handb.,  192,  1813.  Antimonnickelglanz,  Kidc« 
dantimonglaiiz^  Antimon-Arseniknidcelglanz,  Chrm.  Nickel  Stibine;  NidceUferous  Gray  An* 
tioKay.    Antimoine  sulfur^  niokelif^  K,  1822.    Ullmannit  jFyobd,  1843. 

Isometric  Observed  planes,  O,  1,  //  f.  5,  6,  7*  Cleavage:  cubic, 
perfect    Occors  also  massive ;  structure  granular. 

E.==5— 5-5.  G.=6-2— 6-51;  6-352— 6-506,  Harzgerode,  Eamm.  Lustre 
metailie.    Color  steel-gray,  inclining  to  silver- white.    Brittle. 

Oomp^-m  S*-hNl  (Sb,  As)',  Bamm.,  or  Ni  (S,  Sb,  As)'^(arsenic  excluded)  Klokei  27''7| 
iBtauny  il%  sdlphiir  15*1=100.  The  arsenic  is  sometimes  wanting,  as  in  anaL  3,  4.  Analyses 
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1,  Elaproth  (Beltr.,  yL  329) ;  2,  Ullmaxm  (Syst  tab.  IJebers.,  394) ;  3,  4^  H.  Rose  (Pogg.,  xy.  588) 
6,  Rammelfibeig  (Pogg.,  Iziv.  1S9): 

As  Sb  S  NI 

1.  Freusberg  11*75        4t-75        15-25        25-25=100  Klaproth. 

2.  Siegen  9*94        47-56        16-40        26-10=100  TJlbnaim. 

3.  "  56-76        15-98        27-36=99-10  H.  Rose. 

4.  "  54-47        15-56        28-04=98-06  H.  Rose. 

5.  Harzgerode  2-65        60-84        17*38        29-43,  Fe  1-83=102*13  Ramm. 

Tyr^  etc. — ^In  the  dosed  tube  gives  a  faint  white  sublimate.  In  the  open  tube  sulphurous 
and  antimonous  fumes,  the  latter  condensing  on  the  walls  of  the  tube  as  a  white  non-volatile 
sublimate.  BJB,  on  charcoal  fuses  to  a  globule,  boils,  and  emits  antunonous  vapors,  which  coa«( 
the  ooal  white ;  treated  with  borax-glass  reacts  like  gersdorfBte.    Some  varieties  contain  arsenic 

Deoomposed  by  nitric  add,  forming  a  green  solution,  with  separation  of  sulphur  and  antimonous 
add. 

Obs. — Occurs  in  the  Dudiy  of  Nassau,  in  the  mines  of  Freuabarg,  with  galenite  and  chaloopj- 
rite ;  in  Siegen,  Prussia ;  at  Harzgerode  and  Lobenstein. 

Rammelsberg  calls  an  ore  fh)m  the  Harz  bowmoniUnickdfflanz,  It  occurs  in  cubes ;  H.=4*S. 
G.=5*635— 5-706.    Analysis  (Pogg.,  IxxviL  254) : 

As  8b  S  ITi  Co  Pb         Cu  Pe 

28-00        19-53        16-86        27-04        1*60        513        1*33        0-51=100 
It  comes  fVom  Wolf^berg  in  the  Harz. 

88.  OORYNITfi,    Korynit  v.  Z^harwich,  Ber.  Ak.  Wien,  IL  117,  1866. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globular  groups. 

H,=4:-5-"5.  G.=5-994:;  5-95— 6-029,  v.  Z.  Lustre  metallic.  Color 
silver-white,  inclined  to  steel-gray  on  fresh  fracture ;  streak  black.  Opaque. 
Fracture  imeven. 

Oomp.— Nl  SHKl  (As,  Sb)',  or  like  unmannite,  and  differing  in  that  the  arsenio  present 
ftxoeeds  in  amount  the  antimony.    Analysis :  v.  Pajer  (L  a) : 

As  Sb  S  Ni  Fe 

87-83  13-45  1719  28-86  l-98=99-31 

Pyr.,  etc— In  the  open  tube'  affords  sulphurous  add  and  a  crystalline  white  sublimate.  Id 
the  mattrass  also  finally  a  narrow  yellowish-red  and  a  broader  yellow  zone.  B3.  on  charcoal 
fuses  easily  at  surface,  yielding  fumes  of  sulphurous  add  and  antimony.  With  borax-^lasa 
reactions  of  iron,  cobalt,  and  finally  nickel,  with  an  arsenical  odor. 

Obs. — ^From  Olsa,  ia  Oarinthia,  with  boumonite ;  crystals  about  2^  mm.  through. 

Named  from  KopwMr,  a  chib. 

89.  IcAUUlTJJ.    Lanrit  Wohkr^  Ann.  Oh.  Pharm.,  crrrix.  116. 

Isometric.  In  small  octahedrons,  with  faces  of  the  cube,  and  2-2,  i-2. 
Cleavage:  octahedral  distinct. 

H.  above  7.  G.=6-99,  v.  Waltershausen.  Lustre  metallic,  bright. 
Color  dark  iron-black ;  powder  dark-gray.    Brittle. 

Oomp.— Sulplud  of  osmium  and  ruthenium.  Perhaps  1 2  Bu'  S* + Os  S*,  or  Ru  S*  [ + iftr  Ru*  Os] 
»=8ulphur  82*12,  Bu  62'88,  Os  5*00=100.    Analysis:  Wdhler  (L  a): 

S  81-79  [Os  8-08]  Bu  65-18=100 

The  osmium  was  determined  by  the  loss,  and  the  ruthenium  was  not  wholly  pure  from  it,  the 
amount  used  for  analysis  having  been  but  0*3145  grain. 

Pyr.,  etc.— Heatod  it  decrepitates.  B.B.  infusible,  giving  first  sulphurous  and  then  oamio  acid 
frunes.    Kot  acted  upon  by  aqua  regia,  or  by  heating  with  bisulphate  of  potash. 

Obs. — ^From  the  platinum  washings  of  Bomea  Pound  among  fine-grained  platinum  whicb 
had  been  brought  from  Borneo. 
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90.  BSAROASTFE.  Not  Marchasite  [=Gr78t.  F^te]  Arab,,  Agric^  1646 ;  Henckd,  1*725 ;  TToSL, 
1747;  Ovfwt,  1758;  lAwL,  1768;  <ie  Liric,  1783.  7  Pyrites  argenteo  ooloro,  Oerm.  Wasserkief 
o.  TVeissetklea,  Agric  Interpr.,  477,  1646;  Ferrom  jecoris  ooloro,  Otrm.  Lebererz,  pt.,  Agrie^ 
ib.,  469.  Yattenkiea  [=Wa88erkie8]  pt,  Pyrites  fuscus  pt,  P.  aquosos  pt,  WalLf  213,  ?747. 
Swafwelkies  pt  OronsL,  184,  1758.  Pvriteti  lamellosus  Jbm.,  lithoph.,  ii.  106,  1772  P. 
aquosQS?  ui,  107.  Pyrites  rhomboidales  pL  de  Lisle,  Grist.,  1772,  ilL  242,  1783.  Pyrites 
lameUeuse  en  crates  de  coq  [=Cockscomb  Pyrites]  ForsL,  Oat,  1772;  de  14^  Crist,  ill  252, 
1783.  Pyntes  fusoua  lamellosus  WaU.,  iL  134,  1778.  Strahlkies,  Leberkies  [=Radiat6d 
Pyrites,  Hepatic  Pyrites]  pt,  Wem,,  Bergm.  J.,  1789.  Fer  sulfur^  rar.  radi^  JK,  Tr.,  1801, 
Brangn,,  Tr.,  1807.  Wasserkies  (Dichter  o.  Leberkies,  Strahlkies,  Haarkies  pt)  JTauerrL, 
Handb.,  149,  1813.  Fer  siilfure  blano  pt  K  White  Pyrites  AUdn,  Min.,  1814.  Fer  sulfur^ 
priamatique  rhomboidale  Bourn,,  Gat.,  801, 1817.  Prismatic  Iron  Pyrites  James,,  ill  297,  1820. 
Kammkies,  Speerkies,  Zellkies  pt,  Oerm.  Gockscomb,  Spear,  and  Gellular  Pyrites.  Markasit 
Haid^  Handb.,  467,  561,  1845. 

Orthorhombic.    I^  7=106°  5',  0  A  1-1=122^  26',  a\l\  (3=l-5737  : 1 : 
1-3287. 

0  A  1=116^  55'       1  A  1,  mac.,=115°  10'         l-I  A  1-1=64°  52' 
O  A  f  1=158  27       1  A  1,  brach.,=89  6  1-J  A  l-i=80  20 

0  A  14=130  10       1  A  1,  bas.,=126  10  7  A  ^=126  57 

Cleavage :  7  rather  perfect ;  1-i  in  traces.  Twins :  plane 
of  composition  7,  sometimes  consisting  of  five  individuals, 
united  by  the  acute  lateral  angle  (f.  97) ;  also  others  with 
composition  parallel  to  l-i.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  colunmar ;  often 
massive,  columnar,  or  granular. 

H.=6-6-5.  G.=4-678-4-847.  Lustre  metalKc.  Color 
pale  bronze-yellow,  sometimes  inclined  to  green  or  gray. 
Streak  grayish  or  brownish-black.  Fracture  uneven,  brit- 
tle. 

97 
96 


0 

i-i 

H 

1-t 

1 
/ 

4-J 

14 

ObM 

rredp 

lOIMi, 

Comp.,  Var.— Pe  S',  like  pyrile. 

The  rarieties  that  have  been  recognized  depend  nuunly  on  state  of  orystalHzatloa. 

1.  Radiaied  (Strahlkies):  Radiated;  also  the  simple  crystals. 

2.  Cockscomb  P,  (Kammkies) :  Aggregations  of  flattened  crystals  into  crest-like  forms. 

8.  Spear  P.  (Speerkies) :  Twin  crystals,  with  reentering  angles  a  little  like  the  head  of  a  speaf 
in  form. 

4.  CapiUary  (Baarkies) :  In  capillary  crystallizations. 

6.  Hepatic  P.  (Leberkiea  and  Pyrites  fuscus  pt.):  The  massive  of  doll  colors,  being  named  from 
^wao,  Uoer;  but  induding,  among  the  older  mineralogists  especially,  brown  spedmens  of  any 
pyrite,  altered  more  or  less  to  limonite. 

6.  CkSlviar  P,  (Zellkies):  In  cellular  specimens,  formed  by  the  incrustation  of  the  crystals  of 
other  minerals  that  have  disappeared;  partly  pyrite. 

7.  Arsenical:  Nearly  white  in  color  (in  part  kyrosite  Breith.,  and  toeisskupfererz);  contains  a 
Iraoe  of  arsenia 

Analyses:  1,  HatuheU  (Phil  Trans.,  825,  1804);  2,  3,  BenseUns  (Schw.  J.,  zxvil  6t):  4, 
Scheidhauer  (Pogg.,  bar.  282);  6,  Trapp  (B.  H.  Ztg.,  zdil  66): 
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JL  46*4         58-6=100  Hatchett 

2.  46-66        64-84=:  100  BerzeUos. 

3.  Spear  P.  45*07        62-36,  Kn  0*70,  gi  0*80=99*92  Beneliuff. 

4.  KyrosUe  45  60        63*05,  Cu  1*41,  As  0'93=100*99  Scheidhaaer. 

5.  Miinsteriha],  BftdOD        46*98        51*95=98-88  Trapp. 

Pyr. — ^Like  pyrite.    Very  liable  to  decomposition;  more  so  than  pyrite. 

The  JeyrosiU  Breith.,  called  also  weisskupfererz,  Char.,  1823,  111,  246,  and  arsenid  of  copper,  if 
flrom  the  Mine  Bricdus,  near  Annaberg.  A  Chilian  toeisskupfererz  oontains,  according  to  PJattner 
(BreiUi.,  in  Pogg,  Mil  281),  12*9  p.  c.  of  copper,  besides  iron  and  sulphar,  but  no  arsenic 
Another  so  caUed,  from  Schneeberg,  is,  according  to  v.  Kobell  (J.  pr.  Ch.,  lixL  169),  impure 
maroasite.  Weisskupfererz  (also  called  voeisskupfer  and  weissen)  occurs  as  the  name  of  a  species  in 
all  the  mineralogical  works  of  last  centory,  from  Henckers  Pyrotology,  in  1726,  where  it  is  called 
a  whitish  copper  ore,  and  placed  near  tetraliedrite ;  and  the  light  color,  from  Henckel  down,  is  i 
attributed  to  the  presence  of  arsenic.  It  has  finally  been  run  out  as  mostly  impure  marcasite ;  j 
and  the  domeykite  and  related  species  (p.  36)  are  now  the  only  true  white  copper. 

ObB. — ^The  spear  variety  occurs  abundantly  in  tlie  plastic  clay  of  the  brown  ooal  formation  at 
Littwitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur  and 
the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occurs  at  the  same  place;  also  at 
Joachimsthal,  and  in  several  parts  of  Saxony.  The  cockscomb  variety  occurs  with  galenite  and 
fluor-spar  in  Derbyshire ;  crystals  near  Castleton  in  Derbyshire ;  near  Alston  Moor  in  Cumber-  ! 
land ;  near  Tavistock  in  Devonshire ;  and  radiated  at  East  Wheal  Rose  and  elsewhere  in  ComwalL    | 

At  Warwick,  N.  Y.,  it  occurs  in  simple  and  compound  crystals,  in  granite,  with  zircon.  Hustia'a  ' 
farm,  in  PhiUipstown,  N.  Y.,  affords  small  crystals,  referred  by  Beck  to  this  species,  occurrmg  in 
magnesian  limestone.  Massive  fibrous  varieties  abound  throughout  the  mica  slate  of  New  Eng- 
land, particularly  at  Cummlngton,  Mass.,  where  it  is  associated  with  cummingtonite  and  garnet. 
Occurs  at  Lane^s  mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  in  Trumbull;  also  in 
gneiss  at  East  Haddam ;  at  Haverhill,  IS.  H.,  with  common  pyrite.  In  Canada  in  Neebing.  a  fow 
miles  east  of  the  Kamanistiquia  R 

Marcasite  is  employed  in  the  manufacture  of  sulphur,  sulphuric  add,  and  sulphate  of  iron, 
though  less  frequently  than  pyrite.    Its  color  is  considerably  paler  than  that  of  ordinary  pyrite. 

The  word  marcasite^  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers),  was  the 
name  of  common  crystallized  pyrite  among  miners  and  mineralogists  in  later  centuries,  until  near 
the  dose  of  the  last    It  was  first  given  to  this  spedes  by  Haidinger  in  1845. 

The  species  is  probably  recognized  by  Agrioda  under  the  name  waaaerkies  and  leb&ren;  an.t 
also  under  the  same  by  Cronstedt ;  and  it  is  Wasserkiea  of  Hausmann  in  both  editions  of  his  great 
work.  This  name,  wasserkies  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applicable ; 
yet  may  have  arisen  from  the  greater  tendency  of  the  mineral  to  beoome  moist  and  alter  to  vitriol 
than  pyrite — ^if  it  be  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of  Weisserkies 
(white  iron  pyrites).  It  appears  to  have  been  used  also  for  eaaUy  decomposable  pyrite ;  and 
pyrrhoUie  was  also  induded  under  its  other  name,  pyrites  fascus.  The  rhombic  crystallization  is 
mentioned  by  de  Usle ;  but  Hauy  long  afterward  considered  it  only  an  irregularity  of  common  iron 
pyrites.  Marcasvta  is  made  by  Breithaupt  (J.  pr.  Ch.,  iv.  257,  1835)  a  generic  name  for  the 
various  spedes  of  pyrites. 

LoNCHiDiTis  BreiU  db  FlaUn.,  Pogg.,  IxxviL  135  (Kausimkies,  Br.  Char.,  264, 1832).  This  mineral 
appears  to  be  a  mixture  of  marcasite  and  mispickd.  Breithaupt  gives  for  it  the  angles  104"  20' 
for  /A  J,  and  100**  36'  for  the  brachydome.  H.=6-5.  (}.=4*925— 5.  Color  tin-white,  sometimes 
greenish  or  grayish;  streak  black.  Analysis  by  Plattner  (loa  cit),  S  49*61,  As  4*40,  Fe  44-23, 
Co  0*35,  Cu  0*75,  Pb  0-20=99*61,  equivalent  to  a4  of  marcasite  (Po  S')  and  1  of  Pe  Aa'.  From 
Freiberg,  Schneeberg,  and  Cornwall. 

Alt. — ^limonito  and  pyrite  occur  as  pseudomorphs  after  maroasite. 

91.  I«5Ij£INQITB.  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pi  Jamesonf  iil  272, 
1820.  Axotomer  Arsenik-Kies  pt.  Mofis,  Grundr.,  525,  1823.  Araenikalkies,  Arsenikeisen, 
Arseneisen,  pt.,  Germ,  Leuoopyrite  pt.  Shqt.,  Min.,  li.  9,  1835.  Arsenosiderit  pt  GlocJc.^ 
Grundr.,  321,  1839.  Mohsine  pt  Chapman^  1843.  Ldllingit  pt.  Edidf  Handb.,  559,  1845. 
SatersbergTt  Kemg.,  Min  ,  111,  1853.    Leucopyrite  Dana^  Min.,  1866. 

Orthorhombic.    Form  like  that  of  arsenopyrite,  and  probably  the  saixiQ 
in  angles  with  that  of  loUingite.    Also  massive. 
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1.  Fossuni,  Notwaj 

As 
70-09 

S 
1-33 

2.        "             '* 

•ro-22 

1-28 

3.  Schladming 

72-18 

0-70 

4.  Breitenbnmn 

69-86 

1-10 

5.  AndreMberg 

70-69 

1-65 

H.=5— 5-5.  G.=6-8— 8-71;  6'80  from  Andreasberg,  Uling;  7*09; 
from  Fossom,  Scheerer;  7*28  from  Breitenbrmm,  Behncke;  8*67— 8-71 
from  Schladming,  "Weidenbusch.  Lustre  metallic.  Color  between  silver- 
white  and  steel-gray.    Streak  grayish-black.    Fracture  uneven.    Brittle. 

Oomp, — ^Fe  As*= Arsenic  72-8,  iron  27 '2=100 ;  or  (Fe,  Ki,  Go)  As*.  Analyses;  1,  2,  Scheerer 
(Pogg.,  xlix.  686,  I  163);  3,  Weidenbusch  (Hose's  Kiyst  OIl,  64);  4^  Behncke  (Pogg.,  xoviiL 
187) ;  6,  niing  (Za  nat  Yer.  HaUe,  1864,  339): 

Fe 

27*89=98-81  Scheerer. 
28-14=99*64  Scheerer. 
26-48=99-36  Weid. 
27-41,  Sb  1-06=99-41  Behncke. 
28-67=100-91  lUing. 

Pyr. — In  the  closed  tnbe  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white  sub- 
limate of  arsenous  acid,  with  traces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  odor  of 
arsenic;  in  O.F.  a  white  coating  of  arsenous  add,  and  in  B.F.  a  magnetic  globule.  With  the 
fluxes  the  roasted  mineral  reacts  only  for  iron. 

Oba, — Occurs  with  copper  nickel  at  Schladming;  at  Ehrenfriedersdorf^  in  Saxonjr;  at  Saters- 
berg,  near  Fossum,  in  Norway. 

A  cTjrstal  of  arsenical  iron,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but 
it  is  not  known  under  what  circumstances ;  and  in  Randolph  Ck).,  N.  C,  a  mass  of  nearly  two 
poonds  weight.  Whether  these  were  leuoopyrite  or  lolingite  is  uncertain.  Also  found  at  Paris, 
Maine. 

The  name  leuoopyrite  is  derived  from  \svkSs,  toJtHe,  and  pyrites;  it  was  given  by  Shepard  in 
1836. 

92.  B  AMMTILSBERQini.    Weissnickelkiefl  ffoffm,,  Pogg.,  zv.  491, 1829.   BammelsbeTgite 
IkMO,  lOn.,  61,  1854.    [Kot  Bammelsbergite  (Syn.  of  Ohloanthite)  JSotd,  Handb.,  1845.] 

Orthorhombic ;  7  A  7=123**— 124°  ? 

H.=5-25-5-75.  G.=7-099-.7-188Breith.  Slightly  ductile.  Otherwise 
like  the  preceding. 

Comp.— Ni  As',  like  chloanthite= Arsenic  71*7,  nickel  28'3=1<H>.  Analysis:  1,  Hoffinann 
;La): 

As  Ki  Bi  Ou  8 

Scfaneeberg       71*30        28-14       2-19        1*60       0*14=102-27 

PyTd— In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic:  other  reactions  the  same  as 
vrHh  nicoolite  (p.  60). 

OIm.— Occurs  at  Schneebeig  and  at  Biedielsdorfl  It  was  first  separated  from  the  isometric 
wtate  mdcel  by  Breithaupt 

93*  ZiEnOOFnOTB.  Syn.  same  ad  for  LOujkqits  (p.  76),  with  also  Glanzarsenikkies  Brei0i^ 
J.  pr.  Ch.,  iv.  260,  261, 1835.  Mohsine  pi  Chapman^  Pract.  Mm.,  138, 1843.  Lollingit  pt  HaicL, 
1846.     Qeierite  (fr.  Geyer)  Breitk.,  B.  H.  Ztg.,  xxv.  167,  1866.    Lollingite  Dana,  Min.,  1868. 

S'^A  Orthorhombic.     Form  like  that  of  mispickel,  1-t  A  1-1= 

122°  Eose,  122°  20'  Breith.    Cleavage :  rather  perfect  in  one 
direction.     Also  massive. 

H.=5-5-5.  G.=6-2-7-43;  6-246  from  Geyer ;  T'OO- 
7'228  from  Eeichenstein.  ^  In  other  physical  characters  like 
to'uoopjiite.    {'  T\i.^   -  9      ^'"  I  *^  ^ 


Oomp.^Fe  As+Pe  As»=Arsenic  66-8,  iron  33-2=100.     Analyses:    1, 
Keyer  (Pogg.,  L  154);  2,  Earsten  (Eisenhutt,  ii  19);  3,  Weidenbusch  (BoBO*s 
Kryst  Chem.,  64);  4,  Behncke  (Pogg.,  zcriii  187);  &,  Hofinann  (Pogg.«  Z7.  485>: 
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SULPBJDBj  ETO. 

As 

S 

Fa 

1. 

2. 
3. 

4. 
5. 

Beichenstein 

u 
u 

Gejer 
Beichenstein 

63*14 
65-88 
65-61 
58-94 
65-99 

1-63 
1-1*1 
1-09 
6-07 
1-94 

80*24,  gangae  3-55=98*66  Meyor. 

32*35=100  Earsten. 

31-61,  gangue  l-04=99*26  Weld. 

32-92.  Sb  1*87=99*30  B. 

2806,  gangae  2-lt=9816  Hofinann. 

The  last  analjais  affords  a  composition  fntcrmediate  between  those  of  leucopyrite  and  IdlingitSL 
Tlie  4th  is  between  this  species  and  mispickel,  and  has  been  called  geyerile.  It  is  tin-white,  with 
black  streak.    G. =6-821—6-246  Bebncke^  6550  B^h. 

Pyr. — Same  as  for  teuoepywte.     ,/  ;  *;  ^< ,  >  ^r  '  ^  ^ 

Obs, — At  Beichenstein  in  Sflesia,'in  serpentine,  with'^onopyrite;  at  Qeyer  in  Saxony,  in 
crystals,  having  distinctly  the  form  of  arsenopyrite,  and  massive,  mixed  with  quartz ;  at  Loling, 
near  Huttenberg  in  Garinthia^  in  siderito,  along  with  bismuth  and  soorodite. 

Kamed  by  Ghapman  after  Mohs,  by  whom  the  mineral  was  first  described,  and  who  mentions 
Ldlmg  as  the  first  locality  at  whidi  it  was  found ;  but  as  mohsUe  was  previously  given  to  ft  variety 
of  menaocanite,  Haidlnger^s  name  is  here  adopted. 


94.  ARSENOPTRTTI],  or  MISPICKEL.  ?  Lapis  subrutilus  atque  non  fere  alitor  ac  argent! 
spuma  splendens  et  friabills,  Germ,  Mistpuckel,  Agric^  Interpr.,  465,  1546.  Pyrites  candidus, 
Wasserkies  pi,  GesneTj  Fobs.,  1505.  Arsonikaliskkies,  Mispickel,  Senckd,  Pyrit,  1725. 
Arsenikaliskkies,  Hvit  Kies  (=:Pyrites  albus),  Mispickel,  Arsenik-Sten,  Wall,  227,  228,  1747. 
Mispickel,  Pyrite  blanche.  Fr.  irl  WalL,  1753.  Arsenikkies  Wcttl,  1789.  Bauschgelbkies. 
Fer  arsenical  Dr,  Arsenical  Pyrites.  Dalamit,  Giftkies,  Glanzarsenikkies,  BreUh^  J.  pr.  GIl, 
iv.  259,  261,  1835.    Arsenopyrite  Glock.,  Syn.,  38,  1847. 

Danaite=Cobaltio  Mispickel  (fr.  Franconia)  ffayes^  Am.  J.  ScL,  xxiv.  386,  1833.  Kobaltar- 
senikkies  Germ,  ?  Ycrmontit  (fr.  IJ.  S.)  Breiih.,  L  a  Akontit  (f^.  Sweden)  BreUfUf  L  c.  Thai- 
beimit,  Giflkies,  BreUK,  B.  H.  Ztg.,  xxv.  167,  1866. 

Orthorhoinbic.  /  A  7=111^  53',  0  A  l.t=119°  37' ;  a:l:  o=l'15SS  : 
1  :  1-4793.  But  /A  /varying  from  111°  to  113**  80',  and  l-i  A  l-»  from 
119°  30'  to  121°  30'.    Observed  planes :  see  f.  98,  99, 100. 


Franconia,  N.  £L 

O  A  1-2=118°  18' 
OA  1  =115  12 
(?  A  3  =98  55 
(?  A  3-1=99  37 


100 


Franoonia,  K.H.,  and  Kent,  K.Y. 


Danaita. 


O  A  *-»=158°  23' 
0  A  i-J=149  16 
0  A  1-1=130  4 
O  A  3-t=105  40 


I'l  A  1-t,  bas.,=120"  46 
1-i  A  1-J,  bas.,=99  52 
3-J  A  3-?,  ib.,=148  40 
i-z  A  i  J,  top, =118  82 


Cleavage :  /  rather  distinct ;  <?,  faint  traces.    Twins :  composition-face  /, 
and  1-i.    ^Jso  colomnar,  straight,  and  divergent ;  granular,  or  compact 
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H.=6-5— 6.  G.=6-0— 6-4;  6-269,  Franconia,Kennffott.  Lustre  metal- 
lie.  Color  silver-white,  inclining  to  steel-gray.  Streak  dark  grayish-black. 
Fracture  uneven.    Brittle. 


Oomp.,  Var.— I^  S"+Fe  As'rsPo  (As,  S)'=  Arsenic  46-0,  solphur  1 9*6,  iron  34'4=100.  Part 
of  die  iron  sometimes  replaced  by  cobalt 

Var.  1.  Ordinary,    Containing  little  or  no  cobalt. 

Breithaupfe  makes  /a  7=111*  1'  and  l-iAl-i=120'  52'  for  cryst.  fr.  Dalame,  Sweden  (hia 
(kilamHe)  and  G.=5"66— 6*69;  111*  27'  for  id.  fr.  Freiberg,  Ohemnitz,  Munzig,  Villarica,  Brazil, 
Eiesengebirge,  Zinnwidd,  Altenberg,  with  0.=s5-839— 6-053 ;  112*  4'  and  120'  30',  for  id.  fr.  Thal- 
hcim  near  Stolberg  in  the  Erzgebirge,  Scblackenwald,  Gomwal],  with  G.=6*l  56—6*221  {sfijVcies 
and  ihalheimiie,  Breith.).    For  M.  of  Mt.  Sorata,  G.=6-255  D.  Forbes. 

2.  CobaUic :  Danaiie,  Ck>ntainiug  4  to  10  p.  c  of  cobalt,  and  giving  the  formula  (Oo,  Fe)  (As, 
S)'.  Ja  Jin  cryst  fr.  Franconia,  N.  R,  112*  1'— 112*,  1-?  a  1-1=121*  30',  14A  1-1=100'*  16', 
Teschemacher;  /A  7=112*  33',  l-«  A  1.1=121*  20',  l-l  A  1-1=99*  54',  Kenngott  In  cryst  from 
Skutterud,  7a  7=111*  40'— 112*  2',  1-i  A  l-i=121*  30',  Scheerer.  Vermoniiie  and  aJumtite  are 
oobaltiferous  (Breith,).  The  vermontite  is  supposed  to  be  from  Vermont  [Franconla  ?] ;  It  gave 
him  7a  7=111*  38',  and  G.=6'207.  The  akontite  ia  from  Hokansbo  and  Vena,  in  Sweden,  and 
gave  7a  7=110*  29',  with  G.=6*008  and  6-059.  For  D.  from  Mt  Sorata,  fibrous,  G.=6-94,  granular 
5*86,  D.  Forbes.  The  danaiie  was  named  after  J.  Freeman  Dana,  who  first  made  known  the 
Franoonia  locality. 

3.  NiceoUfertnu,    Oontainlng  nickel. 

4.  Argeniifermu,  Gontaining  a  litde  silver,  and  occnrring  m  adcnlar  crystals  (Weisserz  pt 
Wem.;  Fer  arsenical  argentifi^re  K    From  BraQnsdorf,  in  Sajcony. 

Analyses :  1,  Stromeyer  (Schw.  J.,  x.  404} ;  2,  Chevreul  (Gill.  Ann.,  zvii.  84) ;  8,  Thomson  (Ann. 
Lya,  N.  York,  iiL  85) ;  4,  Baldo  (Jahrb.  Min.,  1866,  694) ;  6,  Weidenbusch  (Kose's  Kryst  Ch.,  56) ; 
6,  V.  Haner  (Jahrb.  G.  Reichs ,  iv.  400) ;  7,  Freifcag  (Ramm.  Min.  Oh.,  68) ;  8—11,  Behncke  (Pogg., 
xcviii.  184);  12,  Po^ka  (Pogg.,  cvii.  804);  13,  D.  Forbes  (PhU.  Mag.,  IV.  xxix.  6);  14,  Krceber 
(ib.,  xxix.  8);  13  16,  Winkler  (B.  H.  Ztg.,  xxv.  167):  17,  D.  Forbes  (L  a);  18,  Scheorer  (Pogg., 
xliL  546) ;  19,  Wdhler  (Pogg.,  xliii.  691) :  20,  A.  A.  Hayes  (Am.  J.  Sd.,  xxiv.  386) ;  21,  J.  L.  Smith 
(GKHis's  JSxped.,  fi.  102) ;  22,  D.  Forbes  (L  a) : 


As 


S       Fe 


Co 


1.  Freiboiv 

42*88 

21*08 

36-04 

=100  Stromeyer. 

a.      " 

43-418  20132  34*938 

=98-488  ChevreuL 

3. 

45-74 

1900 

33-98 

=99-32  Thomson. 

4.  Orawicsa 

43-85 

2060 

36-59 

=100-04  Balda 

6.  Beichonstein 

45-92 

19-26 

33-08 

,  gangne  1-97=100-23  Weld. 

6.  Muhlbach 

46-00 

21-36 

33-62 

=99-88  Hauer. 

7.  Johannisberg 

41-91 

21*14 

36-95 

=100Froitag. 

8.  Sahla,  Swed. 

4205 

18*52 

37*65 

,  Sb  1-10=99-32  B.    G.=6-82. 

9.  Altenberg,  SiL 

43-78 

20-25 

34-35 

^,  Sb  105=99*43  B.    G.=6*042. 

10.  Freiberg,  Sax. 

44-83 

20-38 

34-32 

=99-53  B.     G.=6-046. 

11.  Landeshuth,  SD. 

44-02 

19-71 

34-83 

,  Sb  0-92=99*54  B.    G.=r6-067. 

12.  Sahla 

43*26 

1913 

34-78 

,  Sb  1*29,  Bi  014=98-60  Potyka.  G.=6-096. 

13.  Inquisivi 

46-95 

18-12 

34-93 

/r.=100  D.  Forbes. 

14.  Bolivia 

43-68 

16-76 

34*93 

0-09,  Ni  4-74^  Ag  009,  An  0*002,  Sb  «r.=100-202 

Kroeber. 
,  gaogue  0-92=98-71  Winkler. 

15.  Thalheim 

44-00 

19*77 

34-02 

16.  Ehrenfriedcrsdorf 

44*97 

19*89 

33*75 

103,  gangue  0-22=99*86  Wmkler. 

17.  Mt  Sorata 

45*46 

19*53 

34-47 

0-44,  Ni  008,  Mn  0*14=100*07  Forbes. 

18.  Skutterud,  (hbaUif. 

46-76 

17-34 

26-86 

9*01=100*47  Scheeier. 

19.         a        ^        u     ' 

47*45 

17-48 

30*91 

4*75=100-59  Wohler. 

20.  Franconia,  Danaiie 

41*44 

17*84 

32-94 

6*45=98-67  Hayes. 

21.  Copiapo 

44-30 

20*26 

30-21 

6-84=100-60  Smith. 

22.  Mt  Sorata 

42*83 

18*27 

29-22 

311,  Ki  0*81,  Mn  512,  Bi  0*64=100  Forbes. 

Jordan  has  analyied  arsenopyrite  from  near  Andreasberg  (J.  pr.  Ohem.,  z.  436)  and  obtahied  As 
65-000,  S8-344,  Fe  86-487,  Ag  0*01 1=99*792,  giving  nearly  the  formiila2Fe  S+ 3  FeA8*= Arsenic 
56-7,  sulphur  80,  iron  35*2=100.  Jordan  made  out  3  Ajb,  S,  3  Fe,  which  requires  arsenic  62-9, 
sulphur  7*5  iron  39*6=100. 

Baantech  obtained  from  an  ore  from  ijbe  coal  formation  of  Merseburg  (ZS.  Ver.  Halle,  vii.  372) 
As  38*23.  S  21-70,  Fe  36*97,  Si  3*27,  Mg,  Oa  «ra(»= 99*17 ;  G.=6'S6-6*66;  giving  the  formula 
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2  Fo  A8'+ 3  Fe  S*.  Analysis  11,  by  Behncko,  oorresponds  to  7  Fe,  6  S^  6  As.  The  discrepancy 
in  these  oases  may  be  owing  to  impurities. 

Tjr^  etc. — In  the  closed  tabe  at  first  giyes  a  red  sublimate  of  sulphid  of  arsenic,  then  a  black 
lustrous  sublimate  of  metallic  arsenic.  In  the  0(en  tube  gives  sulphurous  Amies  and  a  white  sub- 
limate of  arsenous  add.  B.B.  on  charcoal  reacts  like  leuoopyrite.  The  varieties  containing  cobalt 
give  a  blue  color  with  borax-glass  when  fVised  in  O.F.  with  successive  portions  of  flux  untU  all  the 
iron  is  ozydized.  Gives  fire  with  steel,  emitting  an  alliaceous  odor.  Decomposed  by  nitric  add 
with  separation  of  arsenous  acid  and  sulphur. 

Obs. — ^Found  prindpally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores  of  silver, 
lead,  and  tin,  pyrite,  chalcopjrrite,  and  blende.    Occurs  also  in  serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins;  at  Beiohenstein  in  Silesia,  in  ser- 
pentine ;  in  beds  at  Breitenbninn  and  Baschau,  Andreasberg,  and  Joachimsthal ;  at  Tunabeig  in 
Sweden ;  at  Skutterud  in  Norway ;  at  Wheal  Mawdlin  and  Unanimity,  Oomwall,  and  at  o&er 
localities ;  in  Devonshire  at  the  Tamar  mines. 

In  Nno  ffamfishire,  in  fine  crystallizations  in  gneiss,  at  Franconia  (danaite)  associated  with  chal- 
oopyrite ;  also  at  Jackson,  and  at  Haverhill.  In  Jfai^  at  Blue  EBU,  Oorinna ;  Newfield  (Bond's 
mountain),  and  Thomaston  (Owl's  head).  In  Venmnif  at  Brookfield,  Waterbury,  and  Stock- 
bridge.  In  AToM.,  at  Worcester  and  Sterling.  In  Oonn^  at  Ohatham,  with  smaltite  and  niccolite , 
at  Monroe  with  wolfram  and  pyrite;  at  Derby  in  an  old  mine,  associated  with  quartz;  at  Mine 
Hill,  Boxbury,  in  fine  crystals  with  siderite.  In  New  Jersey,  at  Franklin.  In  K  Tork^  massive, 
in  Lewis,  ton  miles  south  of  Keeseville,  Essex  Oo.,  with  hornblende ;  in  crystals  and  massive, 
near  Edenville,  on  Hopkins's  farm,  and  elsewhere  in  Orange  Co.,  with  soorodite,  iron  sinter,  and 
thin  scales  of  gypsum ;  also  in  fine  crystals  at  two  localities  a  few  rods  apart,  four  or  fire  miles 
north-west  of  Oarmel,  near  Brown's  serpentine  quarry  in  Kent,  Putnam  Ga  In  CaU/omiai  Nevada 
Oo.,  Grass  valley,  at  the  Betsey  mine^  and  also  at  Meadow  lake^  with  gold,  the  danaiU  in  crystals 
sometimes  penetrated  by  gold.  In  S.  America,  in  the  Saoi  Baldomero  mine  of  Mt.  Sorata  in  Bolivia, 
both  the  mispickel  and  danaite,  the  former  having  crystallized  out  of  the  latter  and  the  most 
abundant  ore :  also  both  at  Inquisivi  in  Bolivia ;  also,  niccoii^erfjus  var.,  between  La  Paz  and 
Ynnsas  in  Bdivia  (anal  by  Kroeber). 

Alt. — Pseudomorpha  consisting  of  pyrite. 

94A.  Plinun.— Plinian  BreiOu,  Pogg.,  Ixiz.  430,  1846,  B.  H.  Ztg^  xxv.  168, 1866.  Yar.  of  Mis- 
nickel  G,  Rose,  Pogg.,  Ixxvi.  84  Monodinic,  according  to  Breithaupt,  who  figures  the  planes,  P 
(l-I),  if  (iHOi  •?  with  h  between  P  and  j;  and  o  below  /,  in  the  same  zone  with  P,  A,  /  JaI=QV 
30«,  P  to  vertical  axis  6r36'=PAj<;  Pa^=U6''0',  JfA^=134°  20',oaA=115''65',  oA<=117' 
38',  oAir=103'*  15',  ^AA=119''0',Pon  edge  AA=161'  12',  if  on  edge  hh=:\W  12'.  aeavage: 
P  and  M  distinct    Also  massive. 

H.=5-6— 6.  G.=6'272— 6'292,  fr.  St  Gk)thard;  6'299— 6-307.fr.  EhronfHed.  Lustre  metallic. 
Oolor  tin-white ;  streak  black. 

Composition :  Fe  S' + Fe  As',  or  Fe  (S,  As)*,  like  arsenopyrite.  Analysis  by  Flattner  (PQgg.,  box. 
480):  As  45-46,  S  20*07,  Fe  34-46=99-99. 

SVom  Ehronfriedersdorf  in  crystals,  also  from  St  Gothard,  acoording  to  Breithaupt 

95,  aUinOODOT.    Glaucodot  Breiih,  A  PlaUn.,  Pogg.,  IxviL  127, 1849. 

Orthorhombic.  /A  7=112°  36' ;  form  like  that  of  arsenopjrrite.  Cleav- 
age :  basal  perfect ;  prismatic  less  so.    Also  massiye. 

H.=5.  G.=5-975-6-003.  Lustre  metaUic.  Color 
grayish  tin-white.    Streak  black. 

Oomp.— <Go,  Fe)  S*+(0o,  Fe)  As*  with  Co  to  Fe  as  2  : 1  (or  Oo,  Fe) 
(8,  As)*=Sulphur  19*4^  arsenic  46*5,  cobalt  23*8,  iron  1 1*3=100.  Anal- 
ysis: Plattner(Lc.): 

As         S         Oo»       Fe 
ClhiU         43*20    20*21    24*77    ll-90-{  100*08  Flattner. 
•  'With  traoe  of  nickel 

P3rr.~In  the  closed  tube  gives  a  faint  sublimate  of  arsenous  add. 
Tn  the  open  tube  sulphurous  fumes  and  a  sublimate  of  arsenous  acid. 
B.B.  on  charcoal  m  R.F.  gives  ofif  sulphur  and  arsenic,  fusing  to  a  feebly 
magnetic  globule,  which  is  black  on  the  surface,  but  on  the  firactnre  has  a  light  bronie  oolor  and 
a  metallic  lustre.  Treated  with  borax  in  B.F.  until  the  globule  has  a  bright  metallic  surface,  the 
flux  shows  a  strong  reaction  for  iron ;  if  the  remaining  globule  is  treated  with  a  ttesh  portion  of 
borax  in  O.F.,  the  flux  becomes  colored  smalt-blue  from  oxydiied  cobalt 

Obs.— Occurs  in  chlorite  slate  with  cobaltite,  in  the  province  of  Huaaoo^  OhllL  The  aupposed 
glaucodot  of  Orawicza  is  allodasiU  (p.  81.) 
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96.  PAOITB.    Ehombites  Pacitefl,  Pazit  (fir.  La  Paz),  £reiih^  B.  H.  Ztg.,  xzy.  167, 1866. 

Orthorhoinbic.    7a  7=115°  24'.    l-f  Al^,  over  (?,  119°  56'.    Occurring 
planes  0^  ly  1-4.    Measurements  only  approximative.     Cleavage :  /  rather 
indistinct.    Also  massive. 
JB[.=4:— 4-6.     G.=6-297-6-303,  Weisbach.    Lustre  metallic.    Color  tin- 
'  white,  inclining  to  steel-gray ;  streak  black. 

Oomp^— Ee  S* + 4  Fe  Aa'= Arsenic  68*56,  sulphur  6*78,  iron  29'66=r  100.    Analysis  by  Winkler 
(Lc.): 

Ah  64-84    S7-01    Pe  24-85    Co  0-18    Ou  0-11    BiO-10    Au,  Ajf  0*006    gangue  2*88= 99*426. 

Ob8,-*From  La  Pas  in  Bolivia,  in  masses  and  thin  plates  in  the  gangue,  with  native  gold  and 
bismuth. 
Named  £rom  the  locality,  or  its  Latin  signiflcation,  |ku^  ptaae, 

97.  ALIiOOLASITB.    ADoklas  TMimnak,  Ber.  Ak.  Wien,  liiL  220,  1866,  Glauoodot  pt 

Breiih. 

Orthorhombic.    /A/=106^;  <? A  1-1=118°;  l-IAl-t=58°.     Cleavage: 
0  and  /perfect. 
H.=4"5.     G.=6-6.    Color  steel-gray.    Streak  nearly  black. 

Oomp. — 2  Co  8*+ Co  As' 4-4  Bi  As,  or  a  oompoaod  related  to  glauoodot  and  oobaltite+4  Bi 
As;  or  8  Co  S+8Co  A8  +  2  As  S',  Tschermak. 
Analyses:  1,  Hein  (L  c.);  2,  3,  Hubert  &  Patera  (Jahrb.  Min.,  1848,  825): 

S         As       Bi        Au      Fe      Zn        Co       Ki 

1.  Orawicza    16*22    82*69    80*16    0*68    558    2*41     10*17     15 5 =99 '45  Hein. 

2.  "  16-60    87*20     18*40     ir.      4*85   25*60  =102*65  Hubert 

8».       "  19-78    48-68 4*56   820*2  =99*99  Patera. 

*  Alter  sabtnctlng  gold,  aUIea,  and  bltmntb. 

Pyr.,  etc — ^B.B.  on  charcoal  gives  arsenic  ftunes,  and  a  bismuth  coating.  Fuses  to  a  dull 
globule.    Soluble  in  nitric  acid,  leaving  a  residue  of  gold. 

Obs. — Occurs  at  Orawicsa,  Hungary. 

Named  from  aAAo(,  /rAau,  because  its  cleavage  differs  firom  that  of  arsenopyrite  and  marcasite, 
which  it  resembles. 

98.  BTIiVANmi.  WeissgoldcR  MUXier  v.  Heichensieinf  Ph.  Arb.  eintr.  Fr.  Wien,  Qu.  3,  48. 
Or  blano  d'Qffbnbanya,  ou  graphique,  Aurum  graphicum,  v.  jBom,  Cat.  de  Baab,  iL  467,  1790. 
Prismatisches  weisses  Golderz  v.  FicfUelj  Kin.  Bemerk.  Carpathen,  ii.  108, 1791,  Min.,  124,  1794 1 
Aurum  bismuticum  SchmeisseTf  Min.,  il  28,  1795.  Schrifterz  Esmark^  N.  Bergm.  J.,  ii.  10, 1798* 
TTem.,  1800.  Sylvane  graphique  BroeJLj  ^^OO.  7eUure  ferrifdre  et  aurifdre  if.,  1801.  Schrift* 
Tellnr  ffauam.^  1818.  Graphic  Tellurium  Aikin^^lSU,  Qoldtellur.  Telluro  auro-argentifere 
JK,  1822.  Sylvane  -Bwd,  Tr.,  1832.  Sylvanit  Keeker,  Min.,  1835.  Aurotellurite  Dana,  Miu^ 
390,  1887. 

Or  gris  jaunatre  v.  Bom^  L  c,  1790.  Qelberz  Karsten,  Tab.,  66,  1800.  Sylvane  blanc  Broch^ 
1800.  TeHure  aurif&re  etplombif^  pt  H,  1801.  Weiss-Sylvanerz  WbttLj  1800,  Ludwig,  L  55, 
1808.  WeissteUur  Bdusm.,  1813.  Yellow  Tellurium  Aikin,  1814.  Hullerine  Bend,,  Tr.,  iL  541, 
1832.    HuUerite. 

Monoclinic,  Eose,  Koksch.  6^=55°  2U',  /A  7=94°  26',  (9a1-1=121* 
21' ;  aii:  c=l-7732  : 1 :  0*889,  Koksch.  Observed  planes  :  0;  vertical,  I, 
iri^  i-t,  ir^  ;  domes,  —l-i,  |-t,  14 ;  octahedral,  |-S,  1-i,  I-7. 

OMri=zVSA^  39f        i-i  A  7=137°  13'        i-*  A  1-^=128°  24' 
OA--l-i=144  aA^S=151  37        i-i7\i4=107   12 

OAl  =132  26^         i^A  1=141    54         i-iAl-7=  99  44J 
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8ULPHID8,  ETC. 

Cleavage:  irl  distinct.  Twins:  composition 
face  f-i,  as  in  the  figure.  Also  massive ;  imper- 
fectly columnar  to  granular. 

H.=l-5-2.  G.=7-9-8-33;  .8-28,Petz.  Lus- 
tre metallic.  Streak  and  color  pure  steel-gray  to 
silver-white,  and  sometimes  nearly  brass-yellow. 
Fracture  uneven. 

Oomp.,  Var^Ag,  An)  Te'=  (if  Ag:Au=l  :1)  Tellurium 
55*8,  gold  28'5,  silver  16*1=100.  Antimony  Bometimes  replaces 
part  of  the  tellurium,  and  lead  part  of  the  other  metals. 

YsiT.  l.  SylvanUe.    (Schriflerz  Wen*.,  eta,  Istpar.Syn.)    Con- 
I  taining  little  or  no  lead.    G.=7'5 — 8'6.    AnaL  1-7.    The  angles 
given  above  are  of  this  variety,  and  are  fh>m  Elokscharofl 

2.  MuUerite,  Gelberz  Karsten,  Weisstellur  Wem.,  etc,  2d 
par.SjD.)  Containing  much  lead.  AnaL  8-1  o.  Haidinger  gives 
the  annexed  figure  and  angles  for  io3. 

the  loeissiellurj  making  it  dLBferent  

in  dimensions  from  the  preceding. 
MaM=106'80',  OAa=108"30\ 
0  A  0=143"  6'.  It  is  from  Nag- 
yag.  G.=7-99-.8-33.  The  yel- 
low color  does  not  distinguish  the 
two  varieties,  and  the  propriety 
of  separating  them  is  doubtful. 
Much  of  the  so-called  gelberz  (yel- 
k>w  ore)  is  not  mullerite,  as  shown  by  Petz's  analyses. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  16) ;  2,  Berzelius  (Jahresb.,  xiii.  162,  analysis  imperfect) ;  3-9, 
Pets  (Pogg.,  IviL  472) ;  10,  Klaproth  (Beitr.,  iiL  20) : 


H 


Te 

Sb 

Au 

Ag        Pb 

1.  Offenbanya 

60- 

30- 

1 0-       =  1 00  Klaproth. 

2. 

52- 

tr. 

24-0 

11-3      1-6,  Cu,  Fe,  S,  As  tr.  B. 

8.          "           G.=8-28 

59-97 

0-58 

26-97 

11-47     0-25,  Cu  0-76=100  P. 

4.          " 

68-81 

0-66 

26-47 

11-31     2-76=100  Petz. 

5.  White  crysL  G.=8-27 

65-39 

2-50 

24-89 

14-68     2-54=100  Petz. 

6.          "            G.=7-99 

48-40 

8-42 

28-98 

10-69     3-51  =  100  Petz. 

7.  Yellow  crysL  G.=8-38 

51'52 

6-75 

27-10 

7-47     8-16=100  Petz. 

8.       "     massive 

44-64 

8-64 

26-31 

10-40  11-21  =  100  Petz. 

9.       "          " 

49-96 

8-82 

29-63 

2-78  13-82=100  Pete. 

10.  Mullerite,  Gelberz 

44-76 

26-75 

8-50  19-60,  S  0-5=100  K. 

Pyr.,  etc — In  the  open  tube  gives  a  white  sublimate,  which  near  the  assay  is  gray ;  when 
treated  with  the  blowpipe  fiame  the  sublimate  fhses  to  dear  transparent  drops.  B.B.  on  diarcoal 
fuses  to  a  dark-gray  globule,  covering  the  coal  with  a  white  coating,  which  treated  in  B.F.  disap* 
pears,  giving  a  bluish-green  color  to  the  flame ;  after  long  blowing  a  yellow,  midleable  metallic 
globule  is  obtained.    Host  varieties  give  a  faiut  coating  of  oxyd  of  lead  and  antimony  on  charooaL 

Obs. — ^Witli  gold,  at  Offenbanya  in  Transylvania,  in  narrow  veins,  whidi  traverse  porphyry ; 
also  at  Kagyag  in  the  same  country.  In  California,  Calaveras  Co.,  at  the  Melones  and  Stanislaus 
mines. 

.Named  from  TranBylvania,  the  country  in  which  it  occurs,  and  in  allusion  to  sykfanium^  one  of 
the  names  at  first  proposed  for  the  metal  tellurium.  Called  graphic  because  of  a  resemblance  in 
the  arrangement  of  the  crystals  to  writing  characters. 

For  Kokscharofs  paper  on  ciyst,  see  BulL  Aa  St  Pet,  ix.  193.  His  6,  c,  a  are  c,  a,  m  of 
Brooke  and  Miller. 


99.  NAGTAGITE.  Aurum  GkJena,  Ferro.  et  particulis  volatilibus  mineralisanim,  Scopoi^ 
Ann.  Hist  Nat,  iil  107 ;  v.  Bom^  Lithoph.,  i.  68,  1772.  Nagiakererz  Wem.  Bergm.  J.,  1789. 
Or  gris  lamelleuz  v.  Bom^  Oat  de  Baab,  1790.  Bl&ttererz  Karst^  Tab.,  66,  1800.  FolUted 
Tellurium ;  Blade  Tellurium.  Elasmose  Beud,^  Tr.,  ii  639,  1832.  Elasmoeine  Ewoi^  MiiL,  I 
185.  1841.    Kagyagite  ZTatdL,  Handb.,  666,  1846. 
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Tetragonal.     0  A  1-^=127°  37' ;  a=l-298.    Observed  planes  as  in  the 
annexed  figure.     0  A  1=118°  37',  1  A  1=103°  14',  0  A  2-i=lll°  4', 
2-i  A  2-i,  bas.,=137°  52'.     Cleavage:  basal.     Alsc 
grannlarly  massive,  particles  of  various  sizes ;  gener- 
Sly  foliated- 

H.=l-.l-5.  G.=6-85-7-2.  Lustre  metallic, 
splendent.  Streak  and  color  blackish  lead-gray. 
Opaque.    Sectile.    Flexible  in  thin  laminae. 

Oomp.— AnalTses:  1,  KJaproth  (Beitr.,  iil  32);  2,  Brandes  (Schw.  J.,  xxxv.  409);  3,  P.  Schon* 
lein  (J.  pr.  Gh.,  Ix.  166);  4,  6,  Folbert  (Yerh.  Sieb.  Yer.  Kat  HermaDnstadt,  viil  99,  and  KenDg. 
Ueb.,  1856);  6,  a  J.  Kappel  (Jahreab.,  1869,  110): 


Te 

S 

Pb 

An 

Ag 

Ca 

]. 

32-2 

3-0 

640 

9-0 

0-5 

1-3=100  Klaproth. 

2. 

31-96 

3-07 

66-49 

8-44 

tr. 

1-14=100-10  Brandes. 

3. 

30-62 

8-07 

60-78 

9-11 

0-58 

0-99=100  Schonlein. 

4. 

17-22 

9-76 

60-83 

6-84 

Sb  3-69,  8e  <r.=97-34  Polbert. 

6. 

18-04 

9*68 

6027 

6-98 

8b  3-86,  Se  <r.=97-83  Folbert 

6. 

16-11 

8-66 

GOlO 

12-76 

1-82 

Se  1-66=100  Kappel. 

Schoiilem  found  in  other  trials,  Pb  6101,  61-06,  Te  26  67,  S  9-62,  10-59;  and  Petz  obtained 
(Pogg.,  ML  478X  8*64^  7-81,  6*48  per  cent  of  gold.  Schonlein's  and  Folbert'a  analyses  (3-5) 
correspond  to  2  (Pb^  Au)+3  (Te,  Sb,  8)  Bamm.  In Schonleiii's,  Te  :  S=l  :  3  nearly;  in  Folbert's 
Te+Sb :  8=1 :  2.    The  formula  for  the  latter  may  be  written  R  Te  +  R  b'. 

TjT^  etc — In  tho  open  tube  gives,  near  the  assay,  a  grayish  sublimate  of  antimonate  and 
tellurate,  with  perhaps  some  sulphate  of  lead ;  farther  up  the  tube  the  sublimate  consists  of  anti- 
monous  acid,  which  volatilizes  when  treated  with  the  flame,  and  tellurous  add,  which  at  a  high 
temperature  fuses  into  coloriesa  drops.  B.B.  on  charcoal  forma  two  ooatings :  one  white  and 
volatile,  consisting  of  a  mixture  of  antimonite,  tellurite,  and  sulphato  of  lead;  and  the  other 
yellow,  less  volatile,  of  ozyd  of  lead  quite  near  the  assay.  If  the  mineral  is  treated  for  some  time 
in  O.F.  a  maUeable  globule  of  gold  remains ;  this  cupelled  with  a  little  assay  lead  assumes  a  pure 
gold  color.    Decomposed  by  nitro-muriatic  acid. 

Obs. — ^At  Nagyag  and  Offenbanya  in  Transylvania,  iu  foliated  masses  and  crystalline  plates, 
accompanying,  at  the  former  plaoe,  rhodonite,  blende,  and  gold ;  and  at  the  latter,  associated  with 
antimonial  ores.  Folbert  states  that  the  Kagyag  crystals  examined  by  him  were  hexagonal  and 
not  of  the  tetragonal  system,  and  had  6. =6*680,  or  not  exceeding  tills. 

Berthier  has  analyzed  another  ore  very  similar  to  the  above  in  physical  characters,  consisting 
of  Tellurium  13-0,  sulphur  11-7,  lead  63*1,  gold  6*7,  antimony  4'6,  copper  1*0=100;  corresponding 
to  218,  6Te,  4Sb,  18Pb,  2Au,  but  probably  impure  with  sulphuret  of  antimony.  It  is  called 
B&i^^ervM  by  Huot,  Mm.,  L  189,  1841. 

\K)  SiLBEBPHTLLiNGLANZ  BreiOu  (Schw.  J.,  i.  178,  1828),  occurring  m  gneiss  at  Doutsch-Pilsen, 
Hungry,  appears  to  be  related  to  nagyagite.  Its  color  is  blackish-gray;  structure  foliated  mas- 
^sive,  it  having  one  perfect  cleavage;  H.=l-2;  G.=5*8 — 5-U. 

According  to  Plattner  (Probirkunst,  3d  edit,  421)  tho  uonctituents  are  antimony,  lead,  tel- 
lurium, gold,  silver,  and  sulphur— 4-9  p.  &  of  gold,  0*3  of  silver — ^the  sulphur  probably  in  com- 
bination with  the  antimony  and  lead.  Only  a  trace  of  selenium  was  found,  contrary  to  the  earlier 
determinations  of  Harkort  and  Breithaupt 

100.  OOVBItLTTII.  FreieslOtent  Oeogn.  Arb.,  lit  129  (fr.  Sangerhausen) ;  Knpferindig  BreUh., 
in  Hoffm.  Min.,  iv.  2,  178,  1817.  Indigo-Oopper;  Blue  Copper.  Oovelline,  Sulfiire  de  cuivre  du 
Yesuve,  Beud^  \l  409,  1832.  Breithauptite  ChapnLf  Min.,  126,  1843.  CJantonite  Fratt,  Am.  J. 
Sci.,  n.  xxiL  449,  xziU.  409. 

Hexagonal.     Observed  planes:    (?,  //    with  faces  of  two  hexagonal 

Eyramids  1  and  ^;  basal  edge  of  1,165°  24';  1  A  ^=150°  24'  Kenngott. 
leavage :  basal,  very  perfect.    Earely  in  crystals.     Commonly  massive  or 
spheroidal ;  surtace,  sometimes  crystalline. 

H.=l-5— 2.  G.  of  cry8tals=4-590, 4-636,  Zepharovich.  Lustre  of  crysl  lis 
Bubmetallic,  inclining  to  resinous,  a  little  pearly  on  cleavage-face ;  sub  :e* 
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sinous  or  dull  when  massive.     Color  indigo-blue  or  darker.     Streak  lead- 
gray  to  black,  shining.     Opaque.     Thin  leaves,  flexible. 

Oomp. — 6u  8'=0u  S= Sulphur  33*5,  copper  66*5=100.    Analyses:   1,  VTalchner  (Schw.  J., 
Tliz.  168) ;  2,  Oorelli  (Ann.  Gh.  Phys.,  xxxy.  105} ;  3,  0.  y.  Hauer  (Ber.  Ak.  Wlen,  xiL  22) : 

S  Ga  Fe 

1.  BadenweUer        32*64  64*778  0*462,  Pb  1*046=98-921  Waldmer. 

2.  Vesuvius  320  66*0  =98*0  OoreUi 

34*30  64-56  114=100  Hauer. 


A  Dfllwberg  oorellite  afforded  Grimm  (Jahresb^  1850,  702)  66*82  bisnlphid  of  oopper,  3*96 
pyrite,  18*63  quartz,  and  10*57  Fe  litn  tL 

Analysis  of  ore  of  Algodon  bay,  Bolivia,  by  v.  Bibra,  in  J.  pr.  Ch.,  zcvi.  202. 

Pjrr. — In  the  closed  tube  gives  a  sublimate  of  sulphur;  in  the  open  tube  sulphurous  fumes. 
B.B.  on  charcoal  bums  with  a  blue  flame,  emitting  the  odor  of  sulphur,  and  fuses  to  a  globule, 
which  reacts  like  chalcocite. 

Obs. — ^With  other  copper  ores  near  BadenweUer  at  Leogang  in  Salzburg,  where  it  is  somo- 
times  in  small  crystals  of  tlie  form  above  described;  at  Kielce  in  Poland;  Sangerhausen  iu 
Saxony;  Mansfeld,  Thuringia;  Vesuvius,  on  lava;  common  in  Chili;  at  Algodon  bay  in  Bolivia. 

Named  after  Govelli,  the  discoverer  of  the  Yesuvian  ooveUite,  by  Beudant,  and  without  refer- 
ence to  the  ore  as  previously  described. 

OoveUite  is  a  result  of  the  alteration  of  other  ores  of  copper,  and  is  often  mixed  with  chaloocite 
or  copper-glance,  from  which  it  has  been  derived.    (See  Digeniie  and  Garmenitej  p.  63.) 

(A)  Oantonitb  is  coveUite  ftom  the  Oanton  mine,  Georgia,  oocurring  in  cubes,  with  a  cubical 
deavoge.  It  is  associated  with  harrisUe  (pseudomorphs  of  chalcocite  after  galenite,  see  p.  53), 
and  is  regarded  by  Genth  as  a  pseudomorph  of  coveUite  after  the  harrisite.  Genth  obtained  in 
his  analysis  (L  a,  xxiu.  417),  S  3276,  Se  trace,  Ag  0*36^  Gu  66-60,  Pb  0*11,  Fe  0-25,  insoluble  0*1G 
=99-24. 

(B)  ALZSOmTB  BWL — Alisonite  is  an  indigo-copper,  containing  a  mnch  larger  proportion  of 
lead  than  the  cantonite;  but  it  is  probably,  Uke  that,  a  result  of  the  alteration  of  gpEdenite.  The 
color  is  a  deep  indigo-blue,  tarnishing  on  exposure;  G.=6'10;  H.=2*5— 3.  Analyses  by  F 
Field  (1,  Am.  J.  Sci.,  XL  xxviL  387 ;  and  2,  J.  Oh.  Soc.,  xiv.  160): 


S 

On 

Pb 

1. 

17-00 

63-63 

28*26=98*88 

2. 

17-69 

63*28 

28-81  =99-78 

Corresponding  to  3  0u  S+Pb  S=S  17-78,  Cu  53*34^  Pb  28*88.    It  occurs  at  "  3Cna  Grande  » 
Coquimbo,  Chili,  associated  with  cerussite,  malachite,  and  vanadate  of  lead  and  oopper. 


8.  SULPHARSENITES,  SULPHANTIMONITES,  SULPHO- 
BISMUTHITES* 

The  species  here  included  are  arranged  according  to  the  amount  of  the  basic  metal  (lead,  silver, 
copper,  iron),  beginning  with  those  in  which  the  proportion  is  the  smallest.  Several  of  thi 
Bpecies  require  more  investigation : 


101.  Chaloostibite,  III. 

102.  EMPLBonrB,  IIL 

103.  CHIVIA.TirB,  in. 

R:S:A 

1:4:2 

1:4:2 

?l-6^:3 

B:8+A 
1  :6 
1  :6 

P 
enS+Sb«S' 

eus+Bi's* 

?(eu,Pb)S+|Bi«S* 

*  In  the  table  of  species  the  system  of  crystaUization  is  indicated  by  Roman  numoraln 

L  Isometric  System.  IT.  ^onodinic  System. 

II.  Tetragonal  System.  V.  TricUnic  8v5tem. 

IIL  Orthorhombic  System.  VI.  Hexagonal  System. 
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B:8:A 

B:S+A 

P 

104.  BEE'miEMTB,  III. 

1:4:2 

1:6 

Fe  S+Sb^" 

105.  Saetorttb,  nL 

1:4:2 

1  :6 

PbS+As'S" 

106.  ZiNKBKlTB,  IIL 

1:4:2 

1:6 

PbS  +  Sb'B' 

107.  JOBDAHITE,  IIL 

108.  MlABaYBTPB^  IV. 

1:4:2 

1  :6 

AgS+Sb-S" 

109.  PLAaiONiniy  IV. 

l:V-:f 

1:6 

Pb8+Sb^»+iPb8 

110.  BlNNTTB,  I. 

?1:3: J 

l:4i 

f  ^u  S  +  As>8" 

111.  BBONaNIABDITB,  I. 

l:f:l 
l:*:l 

l:3i 

2(Pb,A«)S+Sb«8« 

112.  Jauesokite,  IIL 

l:3i 

2(Pb,Fe)S  +  Sb^" 

113.  Dqfrehotsitb,  IIL 

1:1:1 

1:3^ 

2  Pb  S+As'S" 

!:¥:* 

1  :3 

}(Pb,  Ag)S+Sb'S« 

115.  Pyeostilpnitb,  IV. 

116.  BrmNQESiTB,  IV. 

117.  PTBABaTBITB,  VL 

1:2:1 

l:2| 

3AgS+Sb«S» 

118.  Proustitb,  VL 

l:2:J 

l:2J 

SAgS+As'^" 

119.  B0UBX02nTB,.IIL 

l:2:f 

1:2} 

3(eu,  Pb)9  +  Sb»S' 

120.  Sttlottpitb,  IIL 

1:2:1 

1:2} 

Ifu-stW^^^ 

12L  WrmcHBNiTB,  IIL 

1:  2:| 

1:2} 

122.  BOULASGERITE,  IIL 

1:  2:  1 

1  :2} 

3PbS+Sb'8' 

123.  KOBBLUTB,  IIL 

1:2:J 

l:2| 

3PbS+(Bi,Sb)>S» 

124.  ATinjnTB,nL 

1:2:1 

1:2} 

3  (eu,  Pb)  S+Bra« 

125.  Tbtrahxdbitb,  L 

l:}:i 

l:2i 

4(eu,Ag,  Hg)3+(Sb,ABj 

126.  POLYTELTTB 

127.  TanKAitTrnB,  L 

1:^:} 
1:  }:  i 

l:2i 

4(ea,Pe)S+AB"S» 
4PbS  +  Sb'B» 

128.  MBNBQHnriTB,  IT. 

l:2i 

129.  Geocqonitb,  nL 

1:»:| 

1:2 

5PbS+(Sb,  Afl)^« 

130.  SlBPHAinTB,  nL 

l:f:| 

1  :  2 

SAgS+Sb'^S" 

131.  PoLTBAsrra,  nL 

1:«:A 

l:li 

10(Ag,6u)S+{Sb,A8)«S« 

132.  Enaboxtb 

1  :4:3 

3  6u8+As'S» 

133.  Xanthocohitb 

Appendix.— 134.  Clayitb,  I.  Pb,  Ou,  8,  As,  6b.    135.  Bouviahxtb,  IIL  Ag,  8,  8b. 


101.  CHAIiOOSTCBrm.  Kupferantimonglanz  Zinken^  Pogg.,  xzxr.  357,  1835.  Sulphuret 
of  Copper  and  AntimoDj;  Antimonial  Copper.  Bosite  ffuot^  Min.  i.  197,  1841.  Chalkostibit 
OhdL,  SyxL,  32,  1847.    Wolfsbergite  Msoa,  MiiL,  484^  1849. 


Orthorhombic.    I A  7=101%  i-2  A  t-2=138°  12',  i-2  A  i-i=112°  24', 


In 
Cleav- 


Bmall  aggregated  tabular  prisma  presenting  the  planes  Oy  /,  i-2,  i-%, 
age :  i-t,  very  perfect ;  C>,  less  so. 

H.=3-4.  G.=4:-748,H[.Eose;  5-015,  Breith.  Lustre  metallic.  Streak 
black.  Color  between  lead-gray  and  iron-gray.  Opaque.  Fracture  con- 
choidal. 

Oomp.  On  8 + Sb*  S*=8iilphur  26*7,  antimony  48'9,  oopper  26*4:=100.  Analyses:  1,  H. 
Bose  (L  i);  2,  T.  Biditer  (B.  H.  Ztg.,  1857,  No.  27): 


8 

Sb 

Cu 

Fe 

Pb 

L  Wolfsbeig 

26-34 

46-81 

24-46 

1-39 

0-56=99-56  Bose. 

2.  Guadiz 

25-29 

48*30 

25-36 

1-23 

=100-18Bichter. 

The  iron  is  supposed  to  exist  as  pyrifce,  and  the  load  as  feather  ore. 

Fyr.,  etc — In  the  dosed  tube  decrepitates  at  first,  and  then  fuses,  giving  a  faint  sublimate  of 
sulphid  of  antimony,  which  on  cooling  is  dark  red ;  in  the  open  tube  gives  sulphurous  and  anti- 
monous  fumes,  the  latter  forming  a  white  sublimate.  B.B.  on  oharcoal  ftises  to  a  globule,  emittiug 
sntimonous  fumes,  coating  the  coal  white;  the  globule  treated  with  borax  reacts  for  iron;  with 
loda  gives  a  globule  of  metallic  copper. 

Pecomposed  by  nitric  acid,  with  separation  of  sulphur  and  oxyd  of  antimony. 
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ObB. — £*rozn  Wolfsberg  in  the  Horz,  in  nests  imbedded  in  quarts;  and  at  GuadljB,  Spain.  It  it 
usually  coTered  with  a  ooating  of  pyrite.  Glocker^s  name  antedates  Niooll's.  BosUe  has  an  earliof 
nee. 

102.  SBffPIiBOTITB.  Wismuth-Kupferens  (fir.  Tannenbaum)  j8^,  Tasch.  Kin.,  zL  441,  451 
1817.  Kupfcrwismathglanz  E,  Schneider,  Pogg.,  x&  166, 1853.  Emplektit  Kenng^  Min.  Forsch^ 
125,  1868.    Tannenlte  Dana,  Min.,  13,  1854.    Hemicfaalcit  v.  Kob^  Gesch.  Min^  600,  1864. 

Orthorhombic.  /  A  7=92^  20',  0  A  1-1=14:1^  8'.  ^  In  thin  Btriated 
flattened  prisms.  Observed  planes,  /,  i-i,  i4,  i4,  i-2,  i-T,  l-z,  4-z.  i-i  A  1-t 
=128°  52',  irl  A  f  1=104:°  55',  i-i  A  i|=14:7^  23',  i-i  A  1-5=117°  30',  i-}  A 
i4=lM°  46',  i-2  A  i-5,  ov.  ?^I=55°,  l-i  A  l-z,  top,=102°  16'. 

Lustre  bright  metallic.     Color  grayish  to  tin-white. 

Oomp.-^6u  S+ Bi*  S'=8ulphiir  191,  bismuth  62-0,  copper  18'9=100.  Analyses :  E.  Beholder 
(Pogg.,  xa  166): 

(})  Sulphur  18-83       Bismuth  62*16        Copper  18-'r2=99-11 

"        22-4  "       52-7  "       20-6        Iron  4-1=99-8 

P3rr.,  eto.~In  the  open  tube  gives  sulphurous  fhmes.  B.6.  on  charcoal  fhses  easily,  with 
frothing  and  spirting;  treated  with  soda  coats  the  coal  dark-yellow  from  oxyd  of  bismuth,  and 
gives  a  globule  of  copper. 

Decomposed  by  nitric  add,  with  separation  of  sulphur. 

Obs.— From  the  mines  of  Tannenbaum,  near  Schwarzenberg,  Saxony;  also  from  Cerro  Blanco 
in  Copiapo,  ChOi  (Ann.  d.  M.,  IV.  v.  459). 

On  cryst,  see  Dauber,  "Pogg,,  xdl  241 ;  Weisbach,  Pogg.,  cxxriiL  435. 

103.  OHIVIATrrS.    Ghiviatit  EamnUt  Pogg.,  Ixxxyiil  320. 

Foliated  massive ;  cleavable  in  three  directions  in  one  zone,  one  making 
an  angle  with  the  second  of  153°,  and  with  the  third  of  133°,  Miller. 
G.=6*920.     Lustre  metallic.     Color  lead-gray, 

Oomp.— (€u,  Pb)  S+i  Bi"  S'^Sulphur  17*76,  bismuth  62*96,  lead  16*72,  copper  2-66=100 
Analysis  by  Bammelsberg  (L  c.) : 

S 
1800 

P3rr« — Same  as  for  aikinite,  Bamm. 

Obs.— From  Chiyiato,  in  Peru ;  along  with  pyrite  and  barite.    Besembles  bismuth-glance. 

104.  BUUTUlBRrrJB.    Haidingerite  JSerOiier,  Ann.  Gh.  Phys.,  xxxr.  851,  1827.    Berthierit 

ffaicL,  Ed.  J.  Sd.,  Yii  393,  1827. 

In  elongated  prisms  or  massive;  a  longitudinal  cleavage  rather  indis- 
tinct.   Also  fibrous  massive,  plumose ;  also  granular.  ^ 

H.=2— 3.  G.=4— 4*3.  Lustre  metallic,  less  splendent  than  stibnite. 
Color  dark  steel-gray,  inclining  to  pinchbeck-brown ;  surface  often  covered 
with  iridescent  spots. 

Oomp.— Fe  8+Sb*  S'=Sulphur  29*9,  antimony  67-0,  iron  13-1=100.  Analyses:  1,  2,  3,  Bcr 
thior  (Ann.  Ch.  Phys.,  xxxv.  51);  4,  Rammelaberg  (Pogg.,  xL  153);  5,  Pettko  (Haid.  Ber.,  i 
62);  6,  y.  Hauer  (Jahrb.  G.  Beichs.,  iv.  635);  7,  Sadnir  (Bamm.,  Min.  Chem.,  988);  8,  Bamm.  (ZS 
ft.,  XTiiL  244): 

Sb  Fe  Zn 

52-0  160        0-80=98-6  Berthior. 

61-84         9-85     =100Berthier. 

58-66        12-17     =100  Berthier 


Bl 

Pb 

Cu 

Fe 

Ag 

insoL 

60-96 

16-73 

2-42 

1-02 

ir. 

0-59=99-71 

S 

1.  Ghazelles 

80-3 

9.  Martouret 

^    28-81 

3.  Anglar 

29-18 
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S 

Sb 

Fe 

4  Brftunsdorf 

31*32 

64-70 

11-4S 

6.  Aranyldka 

29-27 

57-88 

12-85 

6.  Brfiimadorf 

80-53 

69-31 

10-16 

7.          " 

28-77 

5G-91 

10-65 

&  a  Antonio,  Oul. 

29-12 

56-61 

10-09 

Zn 
0-74,  Mn  2-54=100-78  Bamm. 

=100  Pettko.    a=4-043. 

=  100-78  Hauer. 

Mn  8-73=99-96  Sackur. 

Mn  8-56=99*88  Ramm. 

AnaL  3-8  correspond  to  the  abore  formnla. 

Na  l=3FeS+2Sb»8"=Sulphur  30-6,  antimony  61-7,  Iron  17*8=100. 
Na  2=3FeS+4Sb*S'=Sulphur  29-6,  antimony  60-0,  iron  10-4=100. 

Pyr^  eto«-— Inthe  closed  tube  fuses,  and  gives  a  faint  Rnblimate  of  sulphur;  with  a  strong 
heat  yields  a  black  sublimate  of  sulphid  of  antimony,  which  on  cooling  b^mes  brownish-red. 
In  the  open  tube  gires  off  fumes  of  sulphur  and  antimony,  reacting  like  stibnite.  B.B.  on  char« 
coal  gives  ofif  sulphur  and  antimony  fumes,  coats  the  coal  white,  and  the  antimony  is  expelled, 
leaving  a  black  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

Dissolves  readUy  in  muriatic  add,  giving  out  sulphuretted  hydrogen. 

Obs. — At  Chazelles  and  Martouret  in  Auvergne,  associated  with  quartz^  calcite,  and  pyrite;  in 
the  Yosges,  Commune  of  Lalaye,  containing  about  32  of  Sb  to  18  of  Fe ;  at  Anglar  in  La  Oreuse ; 
also  at  Br&unsdorf  in  Saxony,  and  at  Padstow  in  Oomwall;  at  Arany  Idka  in  Hungary;  at  Real 
San  Antonio,  Lower  California,  massive ;  near  Fredericton,  N.  Bronswiok. 

Yields  antimony,  but  of  inferior  quality. 

105.  SARTORITB.  Skleroklaa  +  Arsenomelan  v.  Waitershausenj  Fogg.,  xciv.  115,  1855,  c.  537. 
Skleroklas  v,  BcUh,  ib.,  cxxii  380.  Binnit  C.  Beusm-,  Pogg.  xdv.  335,  1855,  xovii.  120. 
Dufrenoysite,  pt,  Ihtf^  Tr.,  pL  235,  t  66.  Jkscl.^  Ann.  d.  M.,  Y.  viiL  889,  1855.  Arseuomelao 
Fdenen^  Offenb.  Yer.,  vil  13,  1866.    Sartorite  Dana. 

Orthorhombic.  7a7==123^  21',  0  A  1-'7=131°  3' ;  (X  :  J  :  c=l-1483  :  1 : 
1'8553.  Observed  planes:  0  (broad);  in  zone  i-i  (all  narrow,  the  crystals 
elongated  and  channelled  in  this  direction^  i-z,  ^i,  ^t,  ^^t,  if  f-i,  -J-^,  JJ-*, 
|-z,  1-t,  ^-ly^-l^  ?  5-1,  lO-I,  tri ;  in  zone  i-i,  1-z,  *-z,  f-i,  2-z,  4-?,  i-i ;  1  (large 
planes),  y.  Kath. 

OAl=127^28i',  calc.  ^^^ 

(?  A  1=126   40,  meas. 
6>  A  1-1=130  15,  meas. 

0  A  2-1=128  56. 
lAl,  brach.,=91  22 

1  A 1,  macrod.,=135  46 
1  A 1,  baB.,=105  3 
lAl-i=135  41 
1  A  1-1=157  53 

Crystals  slender.    Cleavage :  O  quite  distinct. 

H.=3.  G.=5-393.  Lustre  metaUic.  Color  dark  lead-gray;  streak 
reddish-brown.    Opaque.    Brittle. 

Oomp^— in>  8+ As«S»=Sulphnr  26-39,  arsenic  30*93,  lead  42*68=100.  Analyses :  1,  Walters- 
hau8en(Pogg.,  zcviL  124);  2,  3,  Stodcar-Escher  (Kenng.  Ueb.,  66-67,  176): 


S 

As 

Pb 

^« 

Fe 

1  Buinen 

26-91 

28-66 

44-66 

0-42 

0-46=99-90  Walt 

2. 

36-30 

26-33 

46-83 

l-O-J 

=100-08  a-B. 

8.        " 

25-71 

26-82 

47-39 

— . 

=99-98  a-B. 

Von  Waltershansen  states  that  his  analysts  (No.  1)  was  made  on  stated  crystals,  which  proves 
it  to  pertain  to  this  species  as  defined  by  v.  Bath  (l  c.).    The  other  two  analyses  by  Stockar- 
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1.  Wolfsberg 

S  22-58 

Sb  44-89 

Pb  81-84 

2. 

tt/ndct. 

44-11 

81-97 

8. 

21-22 

43-98 

30-84 

88  aUXPHABSENITBS,  JBTO. 

Escher  may  have  been  made  on  material  containing  portions  of  the  other  prismatic  spedos  of  tht 
locality;  yet  in  the  sulphur  and  arsenic  they  agree  with  the  other  analysis,  and  diverge  but  littla 
in  the  lead. 

Pyr^  etc.-— Nearly  the  same  as  for  dufrenoysite,  but  differing  in  strong  decrepitation. 

Obs. — ^From  the  Binnin  valley  with  dufrenoysite  and  binnite.  Aa  the  name  Sderoclase 
is  inapplicable,  and  the  mineral  was  first  announced  by  Sartorius  v.  Waltershausen,  the  species 
may  be  appropriately  called  SartorUe, 

106.  ZINEENrm.    Zinkenit  G.  Rose,  Fogg.,  vil  91, 1826. 

Orthorliombic.  /A  7=120°  39',  Eose;  120°  34',  Kenngott.  Usual  in 
twins,  as  hexagonal  prisms,  with  alow  hexagonal  pyramid  at  Bummit ;  anglo 
at  pyramidal  edge=:166'  26' ;  /  on  face  of  pyramid =104°  42'.  Lateral 
faces  longitudingilly  striated.  Sometimes  columnar,  fibrous,  or  massive. 
Cleavage  not  distinct. 

H.=3— 3*5.  G.=5'30— 5-35.  Lustre  metallic.  Color  and  streak  steel- 
gray.     Opaque.    Fracture  slightly  uneven. 

Oomp — PbS-fSb*  S*=8ulphur  22*1,  antimony  42-6,  lead  36-3=:100.  Analyses :  1,  2,  H.  Rose 
Pogg.,  viu.  99);  3,  Kerl  (B.  H.  Ztg^  1863,  No.  2)  ; 

Ou  0-42=99'28  Rose. 
uvdeL  Bose. 

Ag  0-12,  Fo  l-46=97-61  K. 

P3nr.,  etc. — ^Decrepitates  and  fuses  very  easily ;  in  tho  dosed  tube  gives  a  faint  sublimate  ol 
sulphur,  and  sulphid  of  antimony ;  in  the  open  tube  sulphurous  fumes  and  a  white  sublimate  of 
ozyd  of  antimony.  B.B.  on  charcoal  is  almost  entirely  volatilized,  giving  a  coating  which  on  the 
outer  edge  is  white,  and  near  the  assay  dark  yellow;  with  soda  in  R.F.  yields  globules  of  lead. 

Soluble  in  hot  muriatic  acid  with  evolution  of  sulphuretted  hydrogen  and  separation  of  dilorid 
of  lead  on  cooling. 

Obs. — Occurs  in  the  antimony  mine  of  Wolfsberg  in  the  Harz ;  the  groups  of  columnar  crystals 
occur  on  a  massive  variety  in  quartz ;  the  crystals  sometimes  over  half  an  inch  long,  and  two  or 
three  lines  broad,  frequently  extremely  thin  and  forming  fibrous  masses.  Has  been  reported  from 
St  Trudpert  in  the  S^warzwald.  Named  in  honor  of  Mr.  Zinken,  the  director  of  the  Anhalt 
mines,  by  G.  Bose. 

Resembles  stibnito  and  boumonite,  but  may  be  distinguished  by  its  superior  hardnes^  and 
specific  gravity. 

Kenngott  makes  the  crystallization  monodinic,  and  the  pyramidal  planes  oblique  basal  planes ; 
but  such  twins  with  pyramids  so  formed  are  not  known  among  monodinio  spedes. 

107.  JORDANITE.    Jordanit  v.  Bath,  Verb.  Nat  Ver.  Bonn,  March,  1864,  Fogg.,  cxxii.  887, 1864. 

Orthorhombic  /A/=128'29';  0Al-t=1^8°  27';  a:  &:  c=l •2595:1:1-8604.  Observed  planes: 
0;  in  zone  H  J-f,  ^f,  H  hi-  ¥-1,  2-1,  3-1,  64:  in  zone  1,  5,  f,  J,  J,  f,  f,  1,  |,  Z  Planes  aU 
narrow,  except  0 ;  crystals  hexagonal  in  general  form. 

OA 2-1=126'  27'         Oa  V-l=130*  45'         Oa|=116'  0' 
0Af.i=lS4  84  OAl-i  =124  68  0Ai=144  26^ 

Twins :  composition-face  /;  forms  hexagonal,  arragonite-liko.  Cleavage :  f-f  distinct  Streak 
pure  bladE. 

OoMF. — ^Undetermined. 

Pyr.,  eto. — ^Nearly  as  for  sartorite. 

Obs. — From  the  Binnen  vaUey,  with  sartorite  (q.  v.).  Approadies  dosely  sartorite  in  ita 
planes  and  angles,  but  difibrs  in  occurring  In  twin  crystsJs,  and  In  its  black  stroak. 

Named  after  Dr.  Jordan  of  Saarbrudc,  who  furnished  vom  Rath  with  his  specimens. 

108,  BSIARGYRmi.  Hemiprismatische  Rubin-Blende  (fr.  Braunsdorf )  MoJUf  Gnindr.,  60611 
1824.  MiargyritiT.  Rose^  Pogg.,  xv.  469, 1829.  HypargyritP,  Hypargyron-Blende  (fr.  QausthalX 
BreWkj  Char.,  286,  338,  1832.  Kenngottlte  (Ar.  Felsobanya)  J7aid,  Ber.  Ak.  Wien,  xxil  2.36 
1866. 

Monoclinic.  ^=48°  14',  /A 7=106°  31',  C>aU=136°  8';  a:  J:c= 
1-2883  : 1 :  0*9991,  Naumann.  Observed  planes :  0 ;  vertical,  7,  i-i,  i-i,  i-2. 
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j-| ;  domes  -J-i,  ^-i,  f-i,  1-i,  -J-t,  14,  3-1 ; 
octahedral  t ;  xf  5.H,  A4,  H ;  ?H 

0Avi=13r  46'     (9Afi=139^  58' 
Oa/=122    16      (?Al-i=  98   24 
(?Af  =109    16     i-iAl-t=129  60 

Observed  angles  by  "Weisbach,  from 
Braiinsdorf  crystals:  /A 7=104**  86' 
-105^ 50' ;  OhU=nr  28',  134°  15', 
127°  11',  131°  35' ;  i-iAl-i=129°  17', 
129°,  49'. 

Crystals  thick  tabular,  or  stout,  or 
short  prismatic,  pyramidal.    Lateral  planes  deeply  striated.     Cleavage: 
J-«,  l-»  imperfect. 

"  H.=2— 2-5.  G.=5-2— 5-4;  mostly  5-22— 5-24.  Lustre  subraetallic-ada- 
mantine.  Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in 
thin  splinters,  which,  by  transmitted  light,  are  deep  blood-red.  Fracture 
subconchoidal. 

Ooiiq>.-~Ag  S+Sb*S*=Siilphiir  21*8,  antimony  41-5,  silver  86-7=100.  Analysis  by  H.  Bose 
i'^ogg:,xv.46a): 

8  21-95        Sb39.U        Ag  86*40        Ou  1-06        Fe  0-63 =99-17. 

The  JunngoUiie  (L  c)  which  Weisbach  refers  here  (Fogg.,  cxxr.  457),  has  not  been  analyzed; 
von  Hfluer  found  in  it  (Pogg.,  xcriii.  1 65)  about  30  p.  a  of  silver;  Q-.=6-06.  ffypargyrite  iB  a 
massive  Tariety;  G.=4-779 — 4*890,  Brcith.;  it  afforded  Plattner  (L  c.)  35  p.  c.  of  silver.  For 
Weiabach^s  measurements  see  Fogg.,  L  c. 

Pyr.,  etc — ^In  the  closed  tube  decrepitates,  fuses  easily,  and  gives  a  sublimate  of  sulphid  of 
antimony ;  in  the  open  tube  sulphurous  and  antimonous  nimes,  the  latter  as  a  white  sublimate. 
B3.  on  charcoal  fuses  quietly  with  emission  of  sulphur  and  antimony  fumes  to  a  gray  bead,  which 
ifter  continued  treatment  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  silver  globule  be  treated 
v:th  phospboms  salt  in  O.F.,  the  green  glass  thus  obtained  shows  traoes  of  ooppor  wheu  fused 
with  tin  in  RF. 

Decomposed  by  nitric  add,  with  separation  of  sulphur  and  ozyd  of  antimony. 

Obfl. — At  Braiinsdorl^  near  Freiberg  in  Saxony,  associated  with  tetrahedrite,  pyrargyrite,  etc. ; 
Feisobanya  {kenngottUe)  with  pyrite,  galenite,  blende,  barifce;  Przibram  in  Bohemia;  Clausthal 
(iypargyrUe);  Guadalajara  in  Spain ;  at  Farenos,  and  the  mine  Sta.  M.  de  Oatoroe,  near  Potosi ; 
aiso  at  Molinares,  Mexico,  with  diaUogite. 

Vamed  firom  pdiar^  less,  ipyvpos-i  silver,  because  it  oontains  less  ^ver  than  some  kindred  ores. 

109.  PI^IlGIONITB.    Plaglonit  G,  Rose,  Fogg.,  xxviil  421,  1833. 

Monoelinic.  C7=72^  28',  7a/=85^  25',  (?Al-i= 
15S^  9',  Rose;  a  :  J  :  o  =  0-37015  : 1 :  0-8802.  Ob- 
Benred  planes  as  in  f.  107. 

Oa1=154^  20'  OMA^lor  32' 

(9  A  2=138  62  1 A  1=142  3 

(9  A -1=149  2  A  2=120  49 

Crystals  thick  tabular;  the  plane  0  shining  and 
niirx)th;  others  striated.  Cleavage:  2,  perfect,  bnt 
seldom  a^rding  smooth  surfaces.  Also  massive, 
granular. 

H.=2-5.  G.=5-4.  Lustre  metallic.  Color  black- 
feh  lesA  ^jaj.     Opaque.    Brittle. 
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Oomp.— PbS  +  Sb'S'-f-iPbS=Sulphur2I'3,aiitimony38*2,lead40-5.   Analyses:  l,H.Bosc 
(?ogg.,  zzyiiL  428);  2,  Kudernatsdi  (Pogg.,  zzzyu.  688);  8,  Schultz  (Eamm.  Min.  Cb.,  1006): 


1.  Wolfaberg 

321-63 

Sb  37-94 

Pb  40-52=99-99  Rose. 

2. 

21-49 

31-53 

40-98=100  Kuderaatsch. 

3.          " 

21-10 

37-84 

39-36,  Cu  l-27=99'63  Schialte. 

Pyr. — Same  as  in  zinkenite. 

ObB, — ^At  Wolfsberg  in  geodes  and  druses  of  crystals  in  massiye  pli^onite,  or  crystallized  on 
quartz,  and  was  discovered  by  Zincken.  Named,  in  aUosion  to  its  unusually  oblique  cryBtalliza' 
tion,  from  TrUytos^  oblique. 

Taking  the  planes  2,  2,  as  the  lateral  faoes  of  the  fundamental  prism,  the  lateral  angle  is  nearly 
the  same  as  in  fireieslebenite. 

110.  BINNrrS.    Dufrenoysite  v.  WaOerahauBen^  Pogg.,  xcir.  119,  1855;    G.  Eeusser^  Pogg., 
xoir.  334^  xcrii.  115.    Blnnito  Desd.^  Ann,  d.  M.,  Y.  viiL  389,  1855. 

Isometric.  Figures  3, 14,  and  others :  observed  planes  :  0^  /,  2-2,  with 
1, 1,  and  6-6,  on  some  crystals.     Cleavage  not  distinct. 

H.=4'5.  G. =4*477.  Lustre  metallic.  Color  on  fresh  fracture  black, 
sometimes  brownish  or  greenish.     Streak  cherry-red.     Brittle. 

Oomp.— Erom  anal.  I,  f-Gu  S+A8'S3=Sulphur  29*t,  arsenic  31*1,  oopper  39*2=100.  From 
anal.  2,  ^u  S+^  Ab'S^  or  like  enargite.  Analyses:  1,  tJhrlaub  (Pogg.,  zciv.  117);  2,  Stockar« 
Bscher  (Kemig.  Uebers.,  1856-57,  174): 

S  As  Cu  Pb  Ag  Pe 

1.  27*55  30*06  37*74.  2-76  1-23  0*82= 1 00*15  Uhr. 

2.  32*73  18*98  46*24  1*91  -99*86  S.-K 

P3rr.— -In  the  closed  tube^  gives  a  sublimate  of  sulphid  of  arsenic ;  in  the  open  tube  a  crystal- 
line sublimate  of  arsenous  add,  with  sulphurous  fumes.  B.B.  on  charcoal  gives  an  arsenical 
odor  and  a  faint  white  ooatiug,  fuses  with  intumescence  to  a  dull  iron-black,  magnetic  globule, 
which,  according  to  Wiser,  is  surrounded  by  a  coating  of  oxyd  of  adno.  The  globule  yields  metal- 
lie  copper  with  soda. 

Obs. — In  dolomite,  in  the  valley  of  Binnen,  mth  realgar,  orpiment,  blende,  pyrite,  sartorite, 
and  du&enoysite. 

111.  BRONQNIARDITB.    Damoar,  Ann.  d.  M.,  IT.  XvL  227,  1849. 

Isometric.  In  octahedrons  with  truncated  edges  (1, 1),  Damonr.  Massive, 
without  cleavage. 

H.  above  3.  G. =5*950.  Lustre  like  that  of  boumonite.  Color  and 
streak  grayish-black. 

Oomp — ^Pb  S+ Ag  S+8b'  S»,  or  2  (Pb,  Ag)  S+Sb«S"=Sulphur  19-4,  antimony  29*5,  sflver  26'1. 
lead  25*0=100.    Analyses:  Damoor  (L  c.) : 


8 

Sb 

Ag 

Pb 

Ou 

Fe 

Zn 

1, 

19*38 

29*95 

25*03 

24-74 

0-54 

0-80 

0*40=100*34. 

2. 

19-21 

29*60 

24-46 

25*06 

0*61 

0-26 

0*32=99*61. 

8. 

19*14 

29*75 

24*81 

24*94 

0*70 

0*22 

0-37 =99*98. 

Pyr.,  etc. — In  the  dosed  tube  a  feeble  orange  sublimate  with  a  white  one  above ;  in  the  open 
tube  (Uses,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  char- 
coal decrepitates,  fuses  easily,  giving  off  an  odor  of  sulphur  and  white  vapors ;  after  roasting, 
yields  a  globule  of  silver,  with  a  yellow  coating  of  ozyd  of  lead.  Bapidly  attaokod  by  concmitrated 
nitric  add. 

Obs. — ^From  Mexico. 

£12.  JABCBSONITB.  Grey  antimony  pt.  tTam.,  Syst,  ill  390,  1820.  Azotomons  Antimony. 
Glance  iTotti.,  Man.,  285.  Azotomer  Antimon-Glanz  Moihs^  Grundr.,  686,  1824.  Jamesonit« 
iSoidL,  TrL  Mohs's  Mbi.,  1.  451  (UL  26),  1826. 
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Bleudummer  Tfaff,  Sohw.  J.,  zxyiL  1.    Pfafflte  HwL,  i.  192,  1841. 

Antimonialiak  F&dererz  pt,  Minora  ontimonii  plumosa  pt,  TToUL,  1747;  Federerz  GtmUt 
Mine  d^ontimoine  aa  plumes  Dr. ;  Feather  ore,  Plumose  Antimonial  Ore,  pt  (rest  mostly  Stibnite), 
through  loot  cenL  Antimoine  sulfurA  capHlaire  pt.  [or  yar.  of  Stibnite]  K^  Tr.,  1801 ;  Haarfop 
niiges  Grauspiessglanzerz  pt.  Karst.^  Tab.,  52,  1800;  Haarf.  Autlmonglanz  Moha^  1824,  Leorih^ 
1826.  Federcrz  of  Wolfsberg  H,  Hose,  Pogg.,  xv.  471,  1829;  Bead,,  Tr.,  il  425,  1832.  Fcder- 
erz,  7ar.  of  Jamosonlte,  v,  Kob^  Cliar.,  ii.  175,  1831.  Wolfsbergite  HuoLf  Min.,  I  193.  Plumo- 
sit  ffatcL^  Handb.,  669,  1845.  Plamites  Giock,,  Syn.,  30,  1847.  Heteromorphit  Bamrru,  Pogg., 
IzxTiL  240, 1849.    Federerz,  var.  of  Jamesonlie,  HamnL^  Min.  Ch.,  71,  1860. 

Orthorhombic.  I A  7=101°  20'  and  78°  40'.  Observed  planes  /,  i-l 
Cleavage  basal,  highly  perfect;  /and  i-i  less  perfect.  Usually  in  acicular 
crystals.  Also  tibrous  massive,  parallel  or  divergent;  also  in  capillary 
forms ;  also  amorphous  massive. 

H.=2~3.  G.=5-6-5-8;  6564,  from  Cornwall,  Ilaidinger;  5-616, 
from  Estremadura,  Schaffgotsch;  5"601,  from  Arany  Idka,  Lowe;  5"6788, 
massive,  Bamm. 

Vail — a,  well  crystallized ;  6,  fibrous  or  columnar,  sometimes  diverging;  c,  capillary,  or  cobweb- 
like ;  d,  granular  or  compact 

The  capillary  is  feather  ore  (Federerz  Germ,)  regarded  as  a  species  by  nearly  all  the  min- 
eralogists of  last  century,  but  including  capillary  stibnite ;  made  a  variety  of  stibnite  by  v.  Bom, 
Karsten,  Hauy,  Mohs,  Leonhard,  and  other  authors,  until  1829;  and  a  distinct  species  again 
by  most  authors  after  the  analysis  by  Rose  in  1829 ;  but  referred  to  jamesonite  by  v.  KobeU  in 
1830,  and  Rammelsberg  in  1860.  An  amorp?ionsxBnety  occurs  with  the  feather  ore  at  Wolfsberg 
(anal.  7),  for  which  Rammelsberg  gives  the  hardness  3*0,  and  G. =5*6788. 

Oomp.— 2  (Pb,  Pe)  8+Sb'8»=(if  Fe  :  Pb=sl  :  4)  Sulphur  21*1,  antimony  32*2,  load  43*7,  iron 
3  0 = 100.  But  exduding  the  iron  as  sulphid,  Rose  makes  the  formula  |  Pb  S + SbV=  Sulphur  207, 
antimony  34*8,  lead  4*45 =100.  Von  Zepharovich  sustains  the  first  formula  (Sitz.  Ak.  Wien, 
1867,  ^69).  Analyses  5  to  10  of  feather  oro  agree  well  with  the  preceding,  whence  Rammels- 
berg's  reference  to  jamesonite. 

Analyses:  1,  2,  H.  Rose  (Pogg.,  vlii  101);  8,  Schaffgotsch  (Pogg.,  zxxviiL  403);  4,  A.  Lowe 
(Haid.  Ber.,  L  62);  5,  H.  Rose  (Pogg.,  zv.  471);  6,  Rammelsberg  (Pogg.,  Ann.,  Ixxvii.  241 ;  7, 
Poselger  (ib.,  Ramm.,  Min.  Ch.,  71);  8-10,  C.  Bechi  (Am.  J.  ScL,  IL  xiv.  60):  . 


S 

Sb 

Pb 

Fe 

Cu 

Zn 

1. 

OoruwaU 

22-15 

84-40 

40-75 

2-80 

0-13 

=99-73  Rose. 

2. 

II 

22-53 

34*90 

38-71 

2-65 

019 

0-74=99-72  Rose. 

3. 

Estremadura 

21-78 

32-62 

39-97 

3-63 

0-42,  Bi  1-06-99-48  Sch. 

4. 

Arany  Idka 

18-59 

83-10 

40*82 

2-99 

1-78 

0-35,  Ag  1-48,  Bi  0-22=99  83  Lowe. 

6. 

Wolfsberg,/«atttfror«  19*72 

31-04 

46-87 

1-30 

0-08=99  01  Rose. 

6. 

11                   ti 

20-23 

"31*96" 
'31-54 

44-3-2 

2-93 

0-56 

=100  Ramm. 

7. 

Wolfsberg,  massive 

20-32 

44-0 

2-91 

1-03 

=100  poselger. 

8. 

Tuscany,  capiL 

18-89 

30-19 

47-68 

0-26 

l-ll 

1-08=98-71  Bechi. 

9. 

acic 

19-25 

29-24 

49*31 



2-00 

0-21=100-01  BechL 

0. 

"         eapiL 

20-58 

82-16 

•43-38 

0-94 

1-25 

1-74=100  Bechi 

Pyr. — Same  as  for  zinkenite 

Obsw— Jawssonite  occurs  principally  in  Cornwall,  associated  with  quartz  and  miuuto  crystals  ol 
boumonite ;  occasionally  also  in  Siberia,  Hungary,  at  Valentia  d' Alcantara  in  Spain,  and  Brazil. 
Its  perfect  cleavage  at  right  angles  with  the  vertical  axis  is  sufficient  to  distinguish  it  from  the 
ipecies  it  resembles.    Named  after  Prof.  Jameson  of  Edinburgh. 

The /catt«r  ore  occurs  at  Wolfsberg  in  the  Eastern  Harz ;  also  at  Andreasberg  and  CJlausthal ; 
at  Freiberg  and  Schemnitz;  in  the  Anhalt  at  Pfaffenberg  and  Meiseberg;  in  Tuscany,  near  Bot- 
tino ;  at  Chonta  in  Peru. 

ZunderejTs,  or  Bergzunderz  r=Tinder  Ore]  of  G.  Lehmann  (Mem.  Ac.  Berlin,  20,  1758),  which 
ia  soft  like  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kermesite,  but  proves  to  b« 
jamesonite  or  feather  ore  mixed  with  red  silver  and  arsenopyrite.  Bomtriger  obtained  in  an 
analysis  (J.  pr.  Oh.,  xxxvL  40)  S  19-57,  As  12*60,  Sb  16'88,  Pb  4:^-06,  Ag2-56,  Fe  4-52=96-19.  From 
Andreasberg  and  CSausthal  in  the  Harz. 
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113.  DUFRENOTSITB.  Dufreuoysite  Damour,  Ann.  Gh.  Phys.,  IIL  ziv.  il79,  1846.  Gott 
hardit  Bamm^j  Berz.  Oh.  Mm.,  229,  256,  1847.  ArsenomelaQ  and  Sclerodaae  pt  v.  WaUersK 
Pogg.,xciy.  115,  1856.  Dufirenojsite  pt  Deacl^  Ann.  d.  M.,  Y.  yili  389.  Skleroklas  PeUrsen^ 
Oflfenb.  Ver.,  vil  18,  Jahrb.  Min.,  1867,  203. 

Orthorhombic.    7a/=93^  39',    6>Al-z=12r  30',  a:h:e==l'6S18:l: 

1*0658.  Observed  planes :  O  ;  verti- 
cal, /,  i-J,  i'l ;  dorae?,  ^-i,  |4,  1-t,  {-t, 
^^,  f-z,  l-1, 2-1 ;  octahedral,  1,2.  (?  A 1-1 
=123°  9',  (?  A  1-1=142°  34',  (9A2-t= 
107°  2',  (9a  1=114°  5',  Oa2=102°36', 
1  Al-i=141°  20^,  1  A  1-1=138°  15',  V. 
Rath.  Usual  in  thick  rectangular 
tables.  Cleavage:  O  perfect.  Also 
massive. 

H.=3.  G.=5-549,Dainoiir;  5-5616, 

Landolt;  5'569,  v.Eath.    Lustre  metallic.   Color  blackish  lead-gray  ;  streak 

reddish-brown.     Opaque.     Brittle. 

Oomp.--2  Pb  S+AB^«=Sulphup  2210,  arsenic  20*72,  lead  67-18=100.    AnalyBes:  1,  2, 
Damour  (I  a) ;  8, 4,  Landolt  <&  Berondies  (Dissert  deDafyenoj8ite,1864,  Pogg.,  czziL  374) : 

S  As  Pb  Ag        Pe  Cu 


1.  Binnen 

22*49 

20-69 

56-40 

0-21         0-44 

0-31=99-54  Damour. 

2. 

22-30 

20-87 

56-61 

0-71         0-82 

0-22=101-03  Damoup. 

3.         " 

23-27 

21-76 

63-62 

0-05         0-30 

=99-0  L.  &  R 

4.         " 

2311 

21-36 

52-02 

undeU 

L.&B. 

Analyses  of  dnfjrenoysite  have  been  pablished  by  Uhrlaub  and  Nason  (Pogg.,  c.  537),  and  by 
Stockar  Eseher  (Kenng.  Forsch.,  '56,  '57,  176) ;  but  as  they  were  made  without  discriminating  the 
species,  and  give  intermediate  results,  they  are  not  cited  here  in  detail  Peterson  has  also  pub- 
lished two  analyses  (L  a),  and  gives  the  following  ss  the  mean  of  17  anal  by  the  chemists  just 
mentioned  and  himself: 

S            Ab           Pb           Ag          Fe       Ga 
1.        24-31         24-25        50-86         0-41        ?     =99-88 

Peterson  in  one  analysis  obtained  S  23-22,  As  25-83,  Pb  50*74,  Ag  0-21 ;  and  in  the  other  8  25*00, 
As  23-93,  Pb  51-82,  Ag  0-12.  He  makes  the  iormiUa  [2  Pb  S  +  As'fe']  +  [Pb  S+ As'  Sn=Pb  S  + 
I  As«  S». 

P3rr.)  etc. — Easily  fuses  and  gives  a  sublimate  of  sulphur  and  sulphuret  of  arsenic;  in  the 
open  tube  a  smell  of  sulphur  only,  with  a  sublimate  of  sulphur  iu  upper  part  of  tube,  and  of 
arsenous  acid  below.  On  charcoal  decrepitates,  melts,  yields  fumes  of  arsenic  and  a  globule  of 
load,  which  on  cupellation  yields  silver. 

Obs. — ^From  the  valley  of  Binnen  in  the  St.  Gothard  Alps,  in  crystalline  dolomite,  along  with 
sartorito,  jordanite,  binnite,  realgar,  orpiment,  blende,  pyrite.  The  crystals  are  sometiniea  au 
inch  across. 

Damour,  who  first  studied  the  arsenio-sulphids  of  Bmneu,  analyzed  the  massive  ore  and  named 
It  dufrenoysile.  He  inferred  that  the  crystallization  was  monometrio  from  some  associated  crystals, 
and  so  published  it.  This  led  von  Waltershausen  and  Heusser  to  call  the  monometric  mineral 
dufrenoysite.  and  the  latter  to  name  the  trimetrlc  hinnite.  Von  Waltershausen,  alter  studying  the 
prismatic  mineral,  made  out  of  the  species  araenomdan  and  aderodase,  yet  partly  on  hypothetical 
grounds.  Becontly  it  has  been  found  that  three  orthorhombic  minerals  exist  at  the  locality,  as  an* 
nounced  by  vom  Rath,  who  identifies  one,  by  specific  gravity  and  composition,  with  Damour'a 
dufrenoysite;  another  he  makes  sderodase  of  von  Wnltershausen  (sartorite,  p.  87);  and  the  othei 
ho  names  jordanite  (p.  88). 
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114  FElBIBSUIBfiNITEI.  Mine  d*aDtimoine  grise  tenant  argent  {(t,  Himmelsfunt)  cU 
Lide,  DoBcr.  de  Mul,  35,  1*113^  Grist.,  liL  54,  1783.  Dunkles  Weissgnltigerz  (id.  loc.,  known 
since  1720)  Kktpr.^  Beitr.,  I  173,  1795.  Schilf-Glaserz  FreiealOxsn,  Geogn.  Arb.,  vL  97,  1817. 
Antimonial  Sulphnret  of  Silver,  Solphuret  of  Silver  and  Antimony.  Argent  suIfUr^  antimoni- 
f^re  et  cuprifi^re  Levy^  Deacr.  Min.  Henland,  1838.  Donacargjrite  Ohaprrkf  Min.,  128,  1843. 
FrdoBlebenit  ffoML,  569,  1846. 


46',  7  A  7=119°  12',  0  A  14=137°  10'  (B.  &  M.) ; 
Obserred  planes :  0;  vertical,  7,  tri,  i4,  i-f, 


Monoclinic.     (7=87' 
a:h:  (?=l-5802  : 1 : 1-7032. 
irSy  i^y  in^y  {-^  ]  doDies,  I4y  f4, 1-t,  |4,  24;  octahedral,  J,  1, 1-4, 1-2,' J-S! 

109 

1-2  A  1-2,  front,=152°  86' 
UAi-4      "     =132  48 
^.3Ai-3      "    =157  54 
14  A  14,  top,=94  20 


0  A  1^=123°  56' 
0  A  44=156  8 

0  A  24=118  21 

1  A  1,  front,=128  2 
1-4  A  1-4    "    =166  6 


Prisms  longitudinally  striated.    Cleavage :  7  perfect. 

H.=2— 2-5.  G.=6— 6-4;  6194,  Hansmann ;  6-23. 
fir.  Przibram,  v.  Payr.  Lnstre  metallic.  Color  and 
streak  light  steel-gray^  inclining  to  silver-white,  also 
blackish  lead-grav.  Yields  easihr  to  the  knife,  and  is 
rather  brittle.    Fracture  snbconchoidal — ^nneven. 


Oomp*-— 6  (Ph,  Ag)  S+2  Sb*  S"(fr.T.  Payr'a  anal)=,  if  Ag :  Fb=3 :  4,  Salphnr  18*6,  antimony 
26-9,  lead  81*2,  silver  24-3=100.  Analyses:  1,  2,  W5hler  (Pogg.,  zlvL  146);  3,  Esoosnra  (Rev. 
ICnera,  tL  d58»  Ann.  d.  IL,  Y.  viii.  495);  4,  r.  Payr  (Jahrb.  Min.  1860,  579): 


S 

Sb 

Pb 

Ag 

Fe          Ou 

1. 

18-77 

27-72 

30-00 

22-18 

Oil         1-62=100  "W. 

2. 

18-73 

27-05 

30-08 

23-78 

=99-60  W. 

3.  Bpain 

17-60 

26*83 

31-90 

22-45 

=98-78  Bsoosura. 

4.  PtBbram 

18-41 

27-11 

80-77 

28-08 

0-68=100  Payr. 

Pisani  refers  here  the  massive  dark  weissgQUigerx  analyzed  by  Klaproth,  who  obtained  (I  a) 
8  22-00,  8b  21-60,  Pb  41  00,  Ag  9*25,  Fe  1-75,  Xl  1*00,  Si  0-75=97-26,  considering  part  of  the 
■liver  as  here  replaced  by  lead. 

P3rr* — In  the  open  tube  gives  sulphurous  and  antimonial  fumes,  the  latter  condensing  as  a 
white  sublimate.  B.B.  on  charcoal  fuses  easily,  giving  a  coating,  on  the  outer  edge  white,  from 
antimonous  add,  and  near  the  assay  yellow,  from  ozyd  of  lead;  continued  blowing  leaves  a 
globule  of  silver. 

Obs. — With  argentfte,  siderite,  and  galenite,  in  the  Himmelsfurst  mine,  at  Freiberg  in  Saxony, 
and  Kapnik  in  Transylvania ;  at  Batieborzitz,  the  ore  of  which  locality  contains  bismuth,  accord- 
ing to  Zincken;  at  Przibram  in  crystals,  often  twins,  and  2  to  6  lines  long;  at  Felsobanya;  at 
Hiendelencina  in  Spain,  with  argentite,  red  silver,  siderite,  galenite,  etc. 

The  crystals  fVom  Himmelsfurst  are  tridiniCy  according  to  Breithaupt  (B.  IL  Ztg.,  zxv.  189). 
Chapman  took  his  name  dofnacargyriie  from  the  British  Museum,  knowing  nothing  of  its  origin. 
Buch  a  name  ought  not  to  displace /reiefffe&ent'fe.  " 


116.  PTROBTILPNITB.    Feuerblende  BreW^  Char.,  285,  883, 1832.    Hreblende  Dana^  Min., 

543,  1850.    PyroBtilpnite,  Dana. 

Monoclinic.    In  delicate  crystals  grouped  like  stilbite.    Observed  planes, 
/,  a,  l-i,  14,  24,  B.  &  M. 
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7a  7=139^  12'.  24  A  34,  top,=74^        a  A  14=123^  34'. 

14  A  14,  top,=112  62.     i4  A  24=148  42.  1-^  A  1-S,  top,=62  36. 

Cleavage :  i^,  and  crystals  flattened  in  this  direction.    Faces  i4  striated 

Sarallel  to  the  clinodiagonal.     Twins:   plane  of  composition  i-i  (ortho- 
iagonal). 

H.=2.  G.=4*2— 4'25.  Lustre  pearlv-adamantine.  Color  hyacinth- 
red.    Translucent.    Sectile  and  somewhat  flexible. 

Oomp. — Contains  62*3  per  oent  of  sUrer,  along  with  sulphur  and  antimony  (FlattneTi  L  c,  333). 

Fjrr. — ^Like  pyrarayrite. 

Oba. — ^From  the  Kurprinz  mine  near  IVeiberg ;  Andreaaberg;  Przibram. 

Named  from  irvp,  fire,  and  ertAiryof,  shining,  in  allusibn  to  its  fire-like  color. 

116.  BITTINaBRITB.    Bittingerit  Zippe,  Ber.  Ak.  Wien,  iz.  2,  346,  1862. 

Monoclinic;  (7=88®  26'.  Li  small  rhombic  tables  with  replaced  basal 
edges.  Observed  planes:  Oy  ^,  /,  ±6,  ±1.  Observed  angles:  0  A  1= 
9V  24',  /A  7=126®  18',  0  A  1=132®  24',  0  A  -1=130®  50^  1  A  -1=96° 
20',  0  A  -6=98®  30',  0  A  i=t:150®,  -1 A  -1=140®  1'.  Cleavage :  0  imper- 
feet. 

H.=1'5— 3.  Lnstre  submetallic-adamantine.  Plane  0  blackish-brown 
in  the  larger  crystals,  less  dark  in  the  more  minute ;  other  parts  iron-black. 
Translucent  and  dull  honey-yellow  to  hyacinth-red  in  the  direction  of  tho 
axis.     Streak  orange-yellow.    Brittle. 

Oomp. — Probably  a  compound  of  salphid  of  silrer  and  antimony. 

Tjr^ — 6.B.  Rame  as  with  pyrargyrite;  fuses  very  easilyi  gives  an  arsenical  odor,  and  finally  a 
globule  of  pure  silver. 
Ob8«~f^m  Joachimsthali  in  small  crystals. 

117.  PYRARGTRTEB.  Argentum  rude  rubrum  pt,  Germ,  Botbgolderz,  Agric^  862,  Interpr., 
462,  1546.  Argentum  rubri  coloris  pt,  Gemein  Rothguldenerz,  Oesner^  Foss.,  62,  1665.  Botb- 
gylden  pt,  Argentum  arsenico  pauco  sulphure  et  ferro  mineralisatum  pt.,  Minera  argonti  rubra 
?ar.  opaca,  var.  nigrescens,  WdU.,  810,  1747.  Mine  d*argent  rouge  Er,  Trl  Wall.,  1763.  Buby 
saver  Crept,  Red  Silver  Ore  pt,  J3i7;  Foss.,  1771.  Dunkles  Rothgultigerz,  Lichtes  id.  pt, 
WertLf  1 789.  Dark  Red  Silver  Ore ;  Antimonial  Red  SUver.  Aigent  anttmoni^  sulfur^  pt  Hi, 
Tr.,  1801.  Argent  rouge  antimoniiJe  Prcmfif.,  J.  de  Phys.,  liz.407,  1804.  Prosit  j8^,  Denka. 
Nat  Schwab.,  L  311,  Tasch.  liin.,  401,  1817.  Rubinblende  pt  Mo?is,  Autlmonsilberblende. 
Pyrargyrit  OJock,  Handb.,  388,  1831.    Argyrythrose  Seud.,  Tr.,  il  430,  1832. 

Ehomboliedral.  Opposite  extremities 
of  crystals  often  unlike.  li  A  /^=108°  42', 
B.  &  M.,  0Ali  =  lS7  42'-  a=0-788. 
Observed  planes  in  tliis  and  tlie  following 
species :  basal  and  prismatic,  (?,  ly  i-2,  i-J, 
H>  ^-H ;  rhombohedral,  {-,  i,  -f^,  A,  Ji  (or 
l),i  4  -U,  -5,  -^,  -2,  -f,  -1,  -i, 
— i,  —  *;  pyramidal,  §-2,  f-2, ;  scaleno. 

'A  i»,  *',  10>,  -8f,  -5i  -5W,  -5^,  -5V  -ii,  -jV  _.^.,  _^H 


11 


^czV^ 

^^ 

p-d*'^ 

<^^^r 

p 

\ 

« 

a 

« 

fS 

tS 

^^ 
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Oh  i=155°  32' 
<?A1'=112  33' 
(?A1'=100   14 


*Ai  =137°  58' 
*-2A^=125  39 
t-2Al'=155    4 


^Ai  =144°  21' 
^Ai'=164  5 
«-2A«-2=120. 


Cleavage:  It  rather  imperfect.  Twins:  composition-face  —^,  as  in 
f.  113,  wnich  consists  of  four  individuals ;  0  or  basal  plane,  as  in  f.  114 ; 
also  R  and  I.    Also  mossiTe,  structure  granular,  sometimes  impalpable. 


lU 


(07^ 


113 


*2 


\ 


t2 


t2 


H.=2—2"5.  G.=5-7— 6-9.  Lustre  metaUic-adamaiitine.  Color  black, 
sometimes  approaching  cochineal-red.  Streak  cochineal-red.  Translucent 
— opaqne.     Fracture  conchoidal. 

Oomp.— p,  Ag  S+Sb*  S'=Sulphtir  lt*7,  antimony  22*6,  silver  59-8=:100.  Analyses:  1,  Bon»- 
dorff(Ak.  H.  Stockh^  1821,  838);  2,  WSMer  (Ann.  d.  Pharm.,  xxvlL  157);  3,  Bottger  (Ramm. 
Handw.,  ii.  106);  4,  F.  Field  (Q.  J.  Oh.  Soa,  xlL  12) : 

S  Sb  Ag 

1.  Andreaaborg  16-61  22-85  68-95,  gangue  0-30=98'T0  Bonsdorflt 

2.  Mexico  18-0  21-8  60-2=100  W6hler. 

3.  Zacatecas, Hex.      17*76  2459  57*4d=:99-80  BdUger. 

4.  Chili  17-45  23*16  69-01=99-62  Field. 

Henckel  foand  arsenic  in  ruby  silver  (PyritoL,  169,  1725),  and  both  light  and  red  silver  oreb 
were  afterwards  considered  arsenical,  until  Klaproth's  analysis,  detecting  antimony  alone,  in  1791 
(Beitr.,  L  141) ;  after  this  both  were  supposed  to  be  antimonial,  until  Proust,  in  1804  (J.  de  Phys., 
Ux.  403)  showed  that  there  were  two  species,  an  antimonial  and  an  arsenical. 

Pyr.,  etc«— In  the  dosed  tube  fuses  and  gives  a  reddish  sublimate  of  sulphid  of  antimony;  in 
the  open  tube  sulphurous  fumes  and  a  white  sublimate  of  oxyd  of  antimony.  B.B.  on  charcoal 
fuses  with  spirting  to  a  globule,  gives  off  sulphid  of  antimony,  coats  the  coal  white,  and  the  a^say 
is  converted  into  sulphid  of  silver,  which,  treated  in  O.F.,  or  with  soda  in  R.F.,  gives  a  globule  of 
fine  silver.  In  case  arsenic  is  present  it  may  be  detected  by  fusing  the  pulverized  mineral  with 
soda  on  charcoal  in  B.F. 

Decomposod  by  nitric  acid  with  separation  of  sulphur  and  antimonous  acid. 

Obs, — The  darkled  silver  ore  occurs .  principally  with  calcite,  native  arsenic,  and  galenite, 
at  Andreaaborg  in  the  Harz;  also  in  Saxony,  Hungary,  Norway,  at  Gaudalcanal  in  Spain,  and  in 
ComwalL  In  Mexico  it  is  worlced  extensively  as  an  ore  of  silver.  In  Chili  it  is  found  in  crystals 
at  mine  Dolores  and  Cbafiardllo  near  Copiapo.  In  Nevada,  at  Washoe  in  Daney  Mine;  in  Ophir 
niine,  rare ;  abundant  about  Austin,  Beese  river,  but  no  good  crystals ;  at  Poorman  lode,  Idaho, 
in  masses  sometimes  of  several  hundred  weight,  along  with  cerargyrite. 

A  hghi-red  ore  from  Andreasberg,  according  to  Zincken,  contains  no  arsenic.  A  gray  ore  f^om 
tho  sama  locally,  contains  both  arsenic  and  antimony,  and  may  be  miargyrite.  On  oiyst.  of 
pyrargyrite,  see  Q.  Sella,  Acad.  ScL  Torino,  8vo,  1856. 

Alt.~Oocara  like  proustite,  changed  to  argentite  (Ag  S);  to  pyrite;  8>-caUed  argentopyrite 
silver. 
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118.  PROUSTITB.  Arge&tam  rade  rabrom  traiislacidum  carbunculis  simile,  Oerm,  Durcb- 
sichtig  Kodtguldenerz,  Agric^  862,  Interpr.,  462,  1546.  Argentum  rubri  ooloris  pcUacidmn, 
Schon  Rubin  Rothguldenerz,  Gesner^  Foss.,  62,  1565.  Minora  argenti  rubra  pellucida  WalL^  311, 
1747.  Rubj  Silver  Ore  pt.  HiH  Argent  rouge  arseuicale  Froust^  J.  de  Phys.,  lix  404,  1804^ 
Llchtes  Bothgiiltigerz  pt,  Arsenikalisches  id.,  Arseuiksilberblende,  Gtrrru  Bubinblende  pt 
Arsenical  Silver  Ore ;  Dgbft  Bed  Silver  Ore.    Proustlte  Beud.^  Tr.,  ii.  445,  1832. 

Ehombohedral.  ^A^=107°  48',  (?A^=137°  9';  a=0-78506.  Also 
gi^anular  massive. 

H.=2— 2'5.  G.=5-422— 5'56.  Liistre  adamantine.  Color  cochineal- 
red.  Streak  cochineal-red,  sometimes  inclined  to  anrora-red.  Subtranspa- 
rent — subtranslucent.  .  Fracture  conchoidal — ^uneven. 

Oomp.— 3  Ag  S  +  As*  8'=Sulphur  19*4,  arsenic  16'2,  silver  66*4=  100.  Analyses :  1,  H.  Boee 
(Pogg.,  XV.  472) ;  2,  F.  Field  (Q.  J.  Ohem.  Soa,  xii.  12)  : 

1.  Joa<diim8thal       S  19*51        As  16*09        Ag  64*67        Sb  0'69=:99'96  Bose. 

2.  Chili  19*81  15*12  64-88=99*81  Held. 

P3^.,  etc. — ^In  the  closed  tube  fuses  easily,  and  gives  a  faint  sublimate  of  sulpbid  of  arsenic  ; 
m  the  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimate  of  arsonous  add.  B.B.  on 
charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic;  by  prolonged  heatmg  Id  O.F.,  or  with  soda 
in  B.F,,  gives  a  globule  of  pure  silver.    Some  varieties  contain  antimony. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  arsenous  acid. 

Obs.— Occurs  at  Freiberg,  Johanngeorgenstadt,  Marienberg,  and  Annaberg;  at  Joachimsthal 
in  Bohemia;  Wolfach  in  Baden ;  Markirchen  in  Alsace;  Chalanehes  in  Dauphin^;  Guadalcanal 
in  Spain;  in  Mexico;  Peru;  Chili,  near  Copiapo,  at  Chanar^illo,  some  crystals  3  in.  long  (D. 
Forbes.)  In  Nevada,  in  the  Daney  mine,  and  in  Oomstock  lode,  but  rare ;  in  veins  about  Austin, 
Lander  Co ;  in  microscopic  crystals  in  Cabarrus  Co..  K.  C,  at  the  McMakin  mine ;  in  Idaho,  at 
the  Poorman  lode,  with  pyrargyrite,  native  silver  and  gold,  and  cerargyrite. 

Named  after  the  French  chemist,  J.  L.  Proust 

Alt. — Occurs  altered  to  pyrrhotite,  Breith. 

119.  BOURNONrm.  Ore  of  Antimony  (fV.  Endellion)  P.  RasUeigk,  Spec.  Brit  Min.,  L  34, 
pL  lix.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Boumon  (with  figs.),  PhiL 
Trans.,  30,  1804;  Ch,  HaickeU  (anaL),  ib.,  63.  Boumonite,  Antimonial  Lead  Ore,  Jameson, 
Syst,  ii  579,  1805,  iil  372,  1816.  SpiessglaDzblei  KarsL,  in  Klapr.  Beitr.,  iv.  82,  1S07,  and 
Tab.,  68,  1808.  Plomb  sulfur^  antimonifdre  5!,  TabL,  1809.  Endellione  Boum.^  Cat  Min,, 
409,  1813.  Schwarz  Spiesglanzcrz  Wem,  Autimoine  sulfur^  plumbo-cuprifcre  iT.,  Tr.,  iv. 
1822.    Badelerz  [= Wheel  Ore]  Kapmk  minen,    Endellionlte  Zippe^  Char.  Min.,  213,  1859. 

Prismatischer  Spiesglas-GHanz  Mohs^  Char.,  1820;  Prismatoidischer  Kupfer-Glanz  Mohs, 
Grundr.,  il  559,  1824.  Antimonkupfer-Glanz  BrdtK  Wolchit  Haid.,  Handb.,  564,  1845. 
Wolchite. 

Orthorhombic.  7  A  /=93'  40',  0  A  1-2=136°  17i  a\h\  c=0-95618  : 
1  :  1*0662.  Observed  planes:  O ;  vertical,  i-5,  i-l^  i-|-,  i-f?  ^^>  ^*j  ^^>  ^2, 
i^,  i^ ;  domes,  fr,  fz,  14,  S-i;  ft,  ft,  H/H  ^^'  ^"^^  ^"^  H  H  S-i : 
octahedral,  i,  J,  f ,  f ,  1,  2,  1-5,  2-5,  3-5,  fS,  1-T,  H.  1-2,  2-2. 

0  A  f  1=154^  27'.  O  A  1=146°  45'.  1  A  1,  mac.,=114°  6'. 

0  A  1-7=147  29.  0  A  1=127  20.  1  A  1,  bracli,=109  6. 

O  A  1-2=133  26.  O  A  f-5=144  29.  i-2  A  i-2,  ov,  i.5,=129  44, 

O  A  2-2=115  20.  O  A  l-i=138  6.  i-2  A  i-S,  ov.  ^-t,=123  52. 
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Cleavage:  ii  imperfect;  i-l  and  0  less  distinct.  Twins:  composition- 
face  //  crystals  often  cruciform  (f.  116),  crossing  at  angles  of  98*^40'  and 
66^  20' ;  hence,  also,  cog-wheel  shaped.   Also  massive :  granular,  compact. 


Kagyag. 

H.=2*6— 3.  G.=6-7— 5-9.  Lustre  metallic.  Color  and  streak  stee'.- 
gray,  inclining  to  blackish  lead-gray  or  iron-black.  Opaque.  Fractm« 
conchoidal  or  uneven.    Brittle. 

Oomp.,  Var*— 3  (On,  Pb)  S+Sb*  S*,  or  (3euS+Sb«S*)+2  (3  Pb  8+Sb*8»)  Ramm.=STilphur 
19-7,  antimony  26-0,  lead  42*4,  copper  12-9=100.  Analyses:  1,  H.  Rose  (Pogj?.,  xr.  613);  2, 
Sinding  (Bamm.  Handw.,  123);  3-5,  Bammelsberg  (Pogg.,  Izxyii.  253);  6,  C.  Kulilemann  (ZS. 
Nat.  Ver.  HaUe,  viil  600);  7,  P.  Field  (Q.  J.  Oh.  Soc.,  xlv.  168);  8,  9,  DufrAioy  (Ann.  d.  M.,  m. 
X.  371): 


1.  Keudorf 

2.  " 

3.  Heiseberg 

4.  " 

6.  WolfsbeTg 

6.  dauBihal 

7.  Gomwall 
&  Alaia 

9.  Mexico 
10.  Huaflco 


s 

Sb 

Pb 

20-31 

26-28 

40-84 

19-63 

25-68 

41-38 

19-49 

24-60 

40-42 

18-99 

24-82 

4004 

19-76 

24-34 

42-88 

(1)18-81 

23-79 

40*24 

20-30 

26-30 

40-80 

19-4 

29-4 

38-9 

17-8 

28-3 

40-2 

20-45 

26-21 

40-76 

Ou 

12-66= 100-08  Rose. 
12-68=99-37  Sinding. 
13-06=97-67  Ramm. 
16-16=99-01  Ramm. 
13-06=100-04  Ramm. 
12-99,  Pe  2-29,  Mn  0-17,  Si  2-60=100  K 
12-70=100-10  Field. 
12-3=100  Dufr^noy. 
13-3=99-6  Dufrenoy. 
12-62=99-94  Field.    G.=5-80. 


The  Meiseberg  mineral  (No.  4)  is  light-gray,  and  occurs  in  tabular  crystals,  with  an  uneven 
conchoidal  fracturoi  and  submetaUic  lustre.  G.=5-703,  Zincken ;  5*726  and  6*792,  Bromeis ;  6*779, 
Hammelsberg. 

Another  variety  (No.  3)  ia  iron-black,  with  the  faces  of  a  rhombic  octahedron  largely  developed. 
Fracture  conchoidal  Lustre  metallic.  G.=5*822  and  6*847,  Bromeis;  6*844,  Zincken;  5*863, 
Rammelsberg. 

The  Wolfsberg  ore  (No.  6)  is  iron-black.  The  crystals  are  rectangular  prismatic.  Fracture 
conchoidaL    Lustre  metallic.    G.=6*726,  Rammelsberg;  6-796,  Zincken ;  5*801  and  5*866,  Bromeia. 

For  Zlrkel  on  cryst.  and  history,  see  Ber.  Ak.  Wien,  xlv.  431,  1862.  Zirkel  makes  the  macro* 
diagonal  of  the  crystal  above  the  vertical  axis;  and  in  this  we  have  not  followed  him,  because 
the  above  is  strictly  the  normal  position  for  the  vertical  axis,  or  that  which  homology  with  the 
cube  requires,  since  0  a  M  and  0  A  1-i  are  near  136".  The  faces  i-t  and  i-i  are  homologous  with 
the  cubic  faoea,  and  I,  I  with  the  dodecahedral,  the  angle  between  which,  either  side  of  irtjia 
near  90\ 

Pyr.,  etc, — ^In  the  closed  tube  decrepitates,  and  gives  a  dark-rod  sublimate.  In  the  open  tube 
gives  sulphurous  acid,  and  a  white  subUmate  of  oxyd  of  antimony.  B.B.  on  charcoal  fuses  easily, 
and  at  first  coats  the  coal  white,  from  antimonous  add ;  continued  blowing  gives  a  yellow  coating 
of  Qjyd  of  lead;  the  residQe,  treated  with  soda  in  R.F.,  gives  a  globule  of  copper. 
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Decomposed  by  nitric  add,  affording  a  blue  solution,  and  leaving  a  residue  of  sulphur,  and  a 
white  powder  containing  autimonj  and  lead. 

ObB. — Occurs  in  the  mines  of  Neudorf  in  the  Harz  (which  indude  the  ICeiseberg  localities), 
where  the  crystals  occasionally  exceed  an  inch  in  diameter;  also  at  Wolfsberg,  Clausthal,  and 
Andrcasberg  in  the  Harz;  with  quartz,  tetrahedrito,  and  phosphorescent  blende,  at  Kapnik  in 
Transylvania,  in  flattened  crystals;  at  Seryoz  in  Piedmont,  associated  with  pearl  spar  and 
quartz.  Other  localities  are  the  parish  of  Braunsdorf  and  Gersdorf  in  Saxony,  Olsa  in  Carinthia, 
etc. ;  EndeUion  at  Wheal  Boys  in  Cornwall,  where  it  was  first  found,  and  hence  called  endeUione, 
by  Count  Boumon,  after  whom  it  was  afterward  named ;  in  Mexico ;  at  Huasco-Alto  in  Chili ; 
at  Machacamarca  in  Boliria ;  in  Peru. 

Alt.— Occurs  altered  to  cerussite,  malachite,  azurite,  and  also  (as  Rammelsberg  has  shown)  to 
the  mineral  called  wolchitej  which  occurs  in  similar  crystals,  with  the  same  hardness  and  sam« 
sp.  gr.  (5*88 — 6*94  Bamm.).  It  was  originally  from  Wolch  in  Carinthia,  but  occurs  also  at  Olsa, 
with  true  boumonite. 

Schrotter,  in  his  analysis  of  wolchite  fVom  Wolch,  obtained  (Baumgartn.  ZS.,  vili  284)  S  28;60, 
Sb  16*65,  As  6-04,  Pb  29*90,  Cu  17'85,  Fe  l-40=99-94.  Rammelsberg  found,  as  the  mean  of  4 
analyses  (Mm.  Chem.,  80),  8  16-81,  Sb  24'41,  Pb  16'59,  Cu  42*83,  Fe  0*86=100,  excluding  the 
percentage  of  mixed  carbonate,  sulphate,  and  antimonial  salts  of  lead  and  copper,  and  some  water. 

120.  STTIiOTTPrrB.    Stylotyp  v.  KobeU,  Ber.  Ak.  Mimchen,  1866,  L  163,  1866.    Cafiutaio 

Chilian  miners, 

Orthorhombic.  /A /about  92|-°,  near  that  of  Boumonite.  Twins: 
crucifonn,  angle  of  intersection  near  90°.     Cleavage :  none  distinct. 

H.=3.  G.=4-79.  Lustre  metallic.  Color  iron-black;  streak  black. 
Fracture  imperfectly  conchoidal,  uneven. 

Oomp. — 3  (6u,  Ag,  Fe)  S  +  Sb*  8",  the  species  being  an  iron-sHver-oopper  boumonite  (ratio  -Ga 
•f  Ag :  Fe=2  :  1,  and  6u :  Ag=6  :  l)=Sulphur  24*9,  antimony  31'6,  oopper  28*2,  silver  8*0,  iron 
1-3= 100.    Analysis :  ▼.  Kobell  (1.  c.)  : 

3  Sb  Cu  Fe  Ag 

24-30  30-63  28-00  7-00  8-30,  Pb,  Zn  tr. =981 3 

Pyr.,  etc — ^B.B.  decrepitates,  and  fuses  very  easily.  On  charcoal  a  steel-gray  globule,  whiob 
is  magnetic ;  fumes  of  antimony,  and  some  lead  coating  the  coaL 

Obs. — ^From  Copiapo  in  Chill 

Named  from  aTv\o^^  column,  and  rorof,  forrn^  in  allusion  to  the  columnar  form,  in  which  it  difTeni 
from  tetrahedrite,  although  approaching  it  in  composition. 

121.  WrmOHBNITB.  Kupferwismutherz  Sdb,j  Denks.  d*Aerzte  u.  Nat.  Schwab.,  L  419 ; 
Klapr.^  Beitr.,  iy.  91, 1807.  Bismuth  sulAire  cuprlf^re  Dr.  Cupreous  Bismuth ;  Cupriferous  Sul- 
phuret  of  Bismuth.  Wismuth-Kupfererz  XeonA.,  1826.  Wittichit  v.  £b&.,  Taf.,  13, 1853.  Witta- 
chemt  Kmng,,  Uebers.  1853, 118,  1855. 

Orthorhombic.  Observed  planes  (?,  i-?,  t-z,  1-t,  1-t,  /,  and  isomorphous 
vdth  boumonite,  Breith. ;  prismatic  angle  of  110*^  50',  Sandberffer.  Mas- 
dve  and  disseminated ;  also  coarse  columnar,  or  an  aggregate  of  imperfect 
prisms.     Cleavage  in  one  vertical  direction. 

II.=3'5.  G.=5 ;  4'3,  fr.  Gallenbach,  Hilger.  Color  steel-gray,  tin- 
white,  tarnishing  pale  lead-gray.     Streak  black. 

Oomp.-^  6u  S+Bi*8*  (firom  Schneider's  ana]78es)=Sulphur  19*44,  bismuth  42*11,  ooppet 
S«-45=100;  3  (eu,  Fe)  S+Bi«S»  from  Hilger's. 

Analyses:  1,  Klaproth  Q.  c);  2,  Sohenck  (Ann.  Oh.  Pharm.,  zci.  232);  3,  Tobler  (ib.,  zcvL  20*7); 
4-7,  Sdmeider  (Pogg.,  xciiL  305,  4t2,  zcvu.  476,  czzviL  302);  8,  Hilger  (ib.,  czzy.  144): 

8  Bi  On  Fe 

1.  Wittichen  12-68  47-24  34-66  — =94-48  Klaproth. 

2.  "  17-79  48-13  8114  2*54= 9960. Schenck. 
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S 

Bi 

Cu 

Fe 

8.  W  ttichen 

17-26 

49-66 

81-56 

2-91=101-33  Tobler. 

4.        ** 

16-16 

51-83 

31-31 

— =99-29  Schneider. 

6.        " 

16-87 

60-62 

3819 

— =99-68  Rchneider. 

8.         " 

m  17-10 

(1)18-69 

47-44 

34-09 

0-20,  Co  0-36-99-19  Schneider 

7.        " 

61-40 

28-82 

0-91=09-82  Schneider. 

8          " 

18-21 

41-53 

36-91 

3-13=99-78  Hilger. 

P]n^.— In  the  open  tnbe  gires  sulphurous  fumes  and  a  white  sublimate  of  sulphate  of  bismuth. 
n.B.  on  charooal  fuses  easily,  at  first  throws  out  sparks,  and  coats  the  ooal  with  ozyd  of  bismuth; 
the  residue  with  soda  in  ^F.  gives  a  globule  of  metallic  copper.  Soluble  in  murialio  add,  with 
BYolution  of  sulphuretted  hydrogen ;  decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obt. — ^From  cobalt  mines  with  barite,  near  Wittichen  in  Qallenbach,  Baden ;  analyses  4-6  are 
of  specimens  from  the  Keugluck  mine,  and  7,  8,  from  the  Daniel  mine ;  also  at  Zell,  near  Wolfach; 
at  Christophsaue  near  Freudenstadt 

Alt^ — ^Undergoes  easy  alteratioD,  becoming  yellowish-brown,  then  red  and  bluo  externally, 
forming  apparently  covellite;  also  changing  to  a  greenish  eartliy  mineral,  which  is  a  mixture  of 
maladiite,  oxyd  of  bismuth,  and  hydrated  oxyd  of  iron ;  also  to  an  earthy  yellow  bismutite  and 
bismuth-ochre.    (S^mdberger,  Jahrb.  Min.,  1865,  274.) 

122.  BOTrLANQBRITB.  Plomb  antimonie  sulfure  Botdanger^  Ann.  d.  M.,  m.  viL  675,  1836. 
Schwefelantimonblel  Oerm,  Sulphuret  of  Antimony  and  Lead.  Boulangerit  ThaiUow^  Fogg.,  xlL 
216,  1837 ;  ffausm,f  ib.,  xlvL  281.    Embrithito,  Plumbostib,  Breiih.,  J.  pr.  Ch.,  x.  442,  1837. 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  structure ; 
also  granular  and  compact. 

H.=2'6— 3.  G.=5-75—  6-0.  Lustre  metallic.  Color  bluish  lead-gray ; 
often  covered  with  yellow  spots  from  oxydation. 

Comp.— 3  Pb S-t-Sb'S"=Sulphur  182,  antimony  23-1,  lead  68-7=100.  Analyses:  1,  Bouhm- 
ger  (Ann.  d.  M.,  IIL  viL  575);  2,  Thaulow  (Pogg.,  xli.  216);  3,  Bromeis  (Pogg.,  xlvl  281);  4, 
Bruel  (ibj ;  6,  Abendroth  (Pogg.,  xlvii.  493) ;  6,  Rammelsberg  (3d  Suppl,  28) ;  7,  8,  E.  Bechi  (Am. 
J.  Sci.,  IL  xiv.  60) ;  9,  Genth  (priyate  contrib.) : 


S 


Sb 


Pb 


18-5 

25-6 

18-86 

24-60 

18-21 

2504 

19-11 

23-66 

1906 

25-40 

18-91 

25-94 

17-99 

2608 

17-82 

26-74 

1791 

26-85 

63-9,  Pe  1-2,  Cu  0-9=100  Boulanger. 

65-57=99-03  Thaulow. 

56-29=99-54  Bromeis. 

53-87,  Fe  1*78,  Ag  005=98-47  BnieL 

55-60=100-07  Abendroth. 

66-16=100  Rammelsberg.    G.=6-96. 

53-15,  Ou  1-24,  Zn  1-41,  Fe  0-36=100-23  Bechi. 

55-39    "   1-25   "  0-09   "   0-23=101-52  Bechl 

54-82,  Fe  0-42,  Ag  <r.=100  Genth. 


1.  Ifoli^res 

2.  Nasafjeld, 

3.  Nertschinsk 
4. 
6.  Ober-Lahr 

6.  Wolfsberg 

7.  Tuscany,  mass, 

8.  **        acic 

9.  Union  Ck).,  Nev.  17  91 
P3rr* — Same  as  for  zinkenite. 

Oba«-^Quite  abundant  at  Molidrea,  department  of  Grard,  in  France ;  also  found  at  KasaQold  in 
Lapland;  at  Nertschinsk;  Ober-Lahr  in  Bay n-Altenidrchon ;  Wolfsberg  in  the  Harz;  near  Bottino 
in  Tuscany,  both  massiye,  acicular,  and  fibrous. 

BmbrUhUe  ia  from  the  locality  of  boulangerite  at  Nertschinsk,  and  is  probably  the  same  species. 
It  is  granular  in  texture,  of  a  lead-gray  color,  has  G.=6'29 — 6-311 ;  and  contains,  according  to 
Plattner  (L  aX  lead  53*3,  copper  0*8,  silver  0*04,  along  with  antimony  and  copper.  Named  from 
ift00tdn(^  heavy. 

JPlumbostib  ia  also  from  Kertschinsk.  It  consists,  according  to  Plattner,  of  antimony,  arsenic, 
sulphur,  a  littio  iron,  with  58-8  p.  a  of  lead;  and  appears  to  be  boulangerite.  Named  from ptum* 
Jmm  and  stSbiwm. 


123.  KOBBLLrm.    Kobellit  Sdtterberg,  Ak.  H.  Stockh.,  188,  1839 ;  Jahresb.,  xx.  215. 

Kesembles  gray  antimony,  but  brighter  in  lustre ;  structure  radiated. 
G.=6-29— 6-32,  Satterberc ;  6-145,  Ramm.     Soft.     Color  blackish  lead- 
gray  to  steel-gray.     Streak  black. 

Oomii^3Pb8+Bi'S»)+(3PbS+Sb«S")Bamm.=3Pb8+(Bi,  Sb)«  S»=Sulphiir  168,  bismuth 
18-2,  antimony  10-6,  lead  64-4=100. 
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Analyses:  1,  S&tterberg  (loa  dt);  2,  Bammelsberg  (J.  pr.  Ch.,  bczxvi  340):  ' 

S  Sb  Bi  Fb  Fe         Cn 

1.  17-86  9-24        2705        40-12        2*96        0*80,  gangue  1*46=99*48  a 

2.  17-47        10-43        20-62        4878        1-56         =98-75  R. 

Bammelsberg's  analTsis  represeots  the  composition  of  pure  kobellite  after  ezduding  6  61  p.  e 
oobaJtiferous  pyrites,  and  3*67  p.  a  ohaloopyrite,  present  as  mechanical  impurities  in  the  speci 
men  analyzed. 

Pyr^  eto. — B.B.  in  the  closed  tube  ftises  and  gives  a  faint  sublimate  of  sulphur.  In  the  open 
tube,  sulphurous  fumes  and  a  sublimate  of  ozyd  of  antimony.  On  charooal  fiises  and  forms  a 
ooatmg,  the  outer  edge  of  which  is  white  from  antimonous  acid,  etc,  and  near  the  assay  dark 
mellow.    Soluble  in  concentrated  muriatic  acid,  with  evolution  of  sulphuretted  hydrogen. 

Obs. — ^From  the  cobalt  mine  of  Hvena  in  Sweden,  associated  with  actinolite,  chalcopyrite,  and 
small  reddish-white  crystals  of  a  cobaltiferous  mispickel  (Kobaltarsenikkies).  Named  after  von 
Kobell. 

124.  AIEINITXI.  Nadelerz  Moha^  Null's  Kab.,  iil  726,  1804.  Bismuth  sulfur6  plumbo-cuprl- 
fi^re  K^  TabL,  106,  1809.  Needle  Ore;  Adcular  Bismuth ;  Cupreous  Bismuth.  Aikinite  Oia'p- 
Tnan,  Min.,  127,  1843.  Patrinito  ffaid,^  Handb.,  668,  1845.  Belonit  Cflock.,  Syn.,  27,  1847. 
AdcQlite  Ificol,  Kin.,  487,  1849. 

Ortiiorhombic.  /a/=110°  nearly,  Homes.  Crystals  long,  imbedded, 
acicular,  longitudinally  striated.     Also  massive. 

H.  =  2-2-6.  G.=6-l-6'8 ;  6-757,  Frick.  Lustre,  metallic.  Color 
blackish  lead-gray,  with  a  pale  copper-red  tarnish.  Opaque.  Fracture 
uneven. 

Oomp.— (8  €u  S+Bi«  S*)  +  2  (3  Pb  S+Bi»  S*)=3  (Ou,  Pb)  S+Bi«  S«=Sulphur  16*7,  bismuth 
36*2,  lead  36'1,  oopper  11*0=100.    Supposed  to  be  isomorphous  with  boumonite. 

Analyses:  1,  2,  Frick  (Fogg.,  xzxl  629) ;  3,  Chapman  (PhiL  Mag.,  III.  zzzi.  541) ;  4,  Hermann 
(J.  pr.  Ch.,lxxv.  462): 

S  Bi  Pb  Cu  Ni 

=98-15  Prick;  G.=6*767. 

=99*70  Prick. 

=99*64  Chapman;  G.=6-l. 

0*36,  Au  0-09=100  Herm. 

Pyr.,  etc. — ^In  the  open  tube  gires  sulphurous  fbmcs,  and  also  a  white  sublimate,  which  may 
be  fused  into  dear  drops  that  are  white  on  cooling ;  the  assay  becomes  surrounded  with  a  black 
fhsed  ozyd,  which  on  cooling  is  transparent  and  greenish-yellow.  B.B.  on  charcoal  fuses  and 
gives  a  white  coating,  yellow  on  the  edge  nearest  the  assay ;  with  the  fluxes,  reactions  for  oop- 
per, and  after  long  blowing  a  globule  of  metallic  oopper. 

Decomposed  by  nitric  acid,  with  separation  of  siUphur  and  sulphate  of  lead. 

Obs.— Occurs  at  Beresof  near  Katharinenburg,  Urals,  with  gold,  malachite,  and  galenitc,  in 
white  quarti.  In  the  United  States,  in  the  gold  region  of  Georgia  (?)  in  slender  crystals,  somo 
of  which  have  a  centre  of  gold,  and  others  are  altered  to  bismuth-ochre  or  cupreous  carbonato  of 
bismuth  (Genth,  Am.  J.  ScL,  IL  xxxiii.  190);  probably  at  Gold  Hill,  Rowau  Ck).,  N.  Carolina. 

Alt. — Occurs,  as  just  stated,  altered  to  bismuth-ochre  and  native  gold. 

Rbtzbanyitb  Hermann  (J.  pr.  Ch.,  l^xv.  460,  1859).  A  lead-gray  ore  of  bismuth,  occurring 
mixed  with  the  product  of  its  alteration,  at  Betzbanya  in  Hungary.  It  is  without  trace  of  crys* 
tallization;  H.=2-5;  G.=6*21.  Afforded  Hermann,  S  11-93,  0  7*14,  Ui  38-88,  Pb  36*01,  Ao 
1*93,  Cu  4*22=99*61. 

126.  TZiTRAHBDRITXI.  Argentum  arsenico  cuproetferro  mineralisatum,  Falerts,  G^nuorta, 
Minora  argenti  grisca,  WdHj  313,  1*747.  Falerz,  Argentum  cupro  et  antimonio  sulph.  mineral, 
isatum,  Oronsi^  157,  1758 :  Pyrites  cupri  griseus,  Fahlkupfererz,  OronsLy  176, 1758.  Argentuxq 
cinereum  crystallis  pyramidatis  trigonis  v.  Bom^  Llthoph.,  i.  82,  17 7  2.  Cuprum  cineremn  cryat 
trigonis,  etc.,  v.  Boi%  ib.,  1 08.    Fahlorz,  Kupferfahlerz,  Schwarzerz  pt.,  Antiroonfahlers.  Gem^ 


1.  Beresof 

1606 

34*62 

35-69 

11-79 

2.        " 

16-61 

36-45 

3605 

10-59 

8.        " 

18-78 

27*93 

40-10 

12*63 

4.        " 

16-50 

34-87 

36-31 

10-97 

Digitized  by 


Google 


8ULPHAKSENITES,   ETC.  101 

Ulxie  do  caivre  grise  de  IasU^  Orist,  ill  815  (with  figs,  cryst),  1*783.  Cuiyre  gris  Fr,  Gray 
Copper  Ore.  Panibofie  JBevd^  Tr.,  it  438,  1832.  Tetraedrit  Haid^  Ilandb.,  563,  1845.  CUno. 
Mrit  pt,  Fahlit,  Bniih^  B.  H.  Ztg.,  xxv.  181. 

Argeniif. :  Argentum  rude  album  pt  Agric^  Foss.,  362,  1546.  Weisgylden,  Mlnera  argentl 
olbapt,  Wall,  312,  1747;  Cronstout,  156, 1753.  Weissgultigerz  pt,  Silberfahlerz,  GraugUtigerz 
pt,  Schwarzgatigerz  pt.,  Germ,  Freiberglt  Kenng,^  Mln.,  117, 1853.  Polytelit  v.  Kob.,  Taf.,  10, 
1853  [not  of  Gloek^  Syn.,  31,  1847]. 

Mercurial:  Schwarzerz  pt  Wem.  Quecksilberfahlerz.  QraugUtigerz  pt  Haiism,  Spaniolitb 
V.  Kbh,,  Mln.  Namon,  98,  1853.  Schwatzit  Kenng,,  Min.,  L  a,  1853.  Hermesit  Breiih,,  B.  H. 
Ztg.,  XXV.  182. 

Isometric;  tetrahedral.  Observed  planes:  those  off.  117,  with  also  4-4, 
5-5?,  H.  J^i;  on  one  crystal  from  Kahl,  1,  2-2,  H.  y-i^,  -1,  -2-2, 
—4-4.  —5-5  ?,  with  0  and  i,  Hessenberg.  Twins,  composition  face  octahe- 
dral, producing,  when  the  composition  la  repeated,  the  form  in  f.  119,  the 
simpler  condition  of  which  is  shown  in  f.  118,  a  solid  seemingly  made  of 


119 


118 


two  interpenetrating  tetrahedrons ;  also  forms  similar  to  f.  62,  63,  p.  21,  in 
which  the  tetrahedrons  are  united  in  a  revei'sed  position.  Also  massive ; 
granular,  coarse,  or  fine ;  compact  or  cryp to-crystalline. 

H.=3— 4'5.  G.=4*5— 5'11.  Lustre  metallic.  Color  between  light 
flint-gray  and  iron-black.  Streak  generally  same  as  the  color ;  sometimes 
inclined  to  brown  and  cherry-red.  Opaque ;  sometimes  subtranslucent  in 
very  thin,  splinters,  transmitted  color  cherry-red.  Fracture  subconchoidal 
—uneven.    Rather  brittle. 

Oomm  Var.— 4  Ou  S+Sb*  S',  with  part  of  the  copper  often  replaced  bj  iron,  zino,  silyer,  or 
quckailyer*  and  rarely  cobalt^  and  part  of  the  antimony  bj  arsenic,  and  rarely  bismuth;  whence 
the  general  formula  4  (6u,  Fe,  Zn,  Ag,  Hg) + (8b,  As,  Bi)^  S^  Ratio  Ag + 6u :  Zn + Fe  generally 
=2 : 1.    There  are  thus  : 

A.  An antimonial series: 

B.  An  arsenio-antimoniai  series ;  . 

C.  A  bismuthic  arsonio-antimonial ; 

besides  an  ar&enieaif  in  which  arsenic  replaces  all  the  antimony,  and  which  is  made  into  a  distinct ' 
species  named  tennanUU.    In  the  analyses  below  the  largest  amount  of  arsenic  given  is  about  20 
p.  c.  (anal.  20.) 

Var.  1.  Ordinary.  Containing  littie  or  no  silver  (Cupreous  tetrahedrlte ;  Kupferfahlerz,  lichtes 
Fahlerz,  GraugUtigerz  pt,  Cferm,),    Color  steel-gray  to  dark  gray.    G.=5 — 6-8. 

2.  Argentiferous;  FreSbergiic  (Syn.  above).  Light  steel-gray,  sometimes  iron-black.  G.=4*8 
— 6,  or  less. 

3.  Mercuriferous ;  ScJamlxiie  (Syn.  above).  Color  gray  to  iron-black.  G.=5— 6*6.  BreiLhaupt 
d.^signates  the  ore  of  St^iiwatz  alone  achwaiiiU,  having  G.=o'107 ;  that  cf  Kotterbach  and  others^ 
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having  6. =5*2 — 5*28,  vpajiioliie;  that  of  MoBchellandsberg,  having  G.=5  5— 6*566,  Jiermesitt 
{from  the  Greek  for  Mercurius),  it  affording  Hg  24*10,  Ag  6*62.  But  another  ore  from  Afoschel- 
landsberg  contains  Hg  17*32  p.  a,  and  no  Bilver,  a  fact  which  shows  the  futOity  of  atiempta  to 
divide  up  tetrahedrite  into  distinct  groups  or  speciea. 

4.  Plaiiniferous.  An  ore  from  Guadalcanal,  Spain,  contains,  according  to  Vauquelin,  I — 10  p.  c. 
of  platinun}. 

In  distinguishing  these  varieties,  color,  as  above  seen,  is  a  poor  criterion,  it  depending  largely 
on  the  amount  of  iron  present.  The  argentiferous  ores  are  commonlj  tho  lighter  gray,  but  not 
always  so. 

Analyses:  Ordinary.  1.  Kerl  (B.  H.  Ztg.,  1853,  No.  2);  2,  Bromeis  (Pogg.,  Iv.  117);  3,  Ame- 
lung  (Bamm.,  3d  Suppl.,  61);  4,  Klaproth  (Beitr.,  iv.  61);  5,  H.  Rose  (Pogg.,  xv.  576);  6,  0- 
Kuhlemann  (ZS.  nat.  Ver.  Halle,  viii  500,  Jahresb.,  1866,  834);  7,  J.  L.  Smith  (Am.  J.  Scl,  II. 
xliiL  67);  8,  Sandmann  (Ann.  Ch.  Pharm.,  Ixxxiz.  364);  9,  H.  Rose  (I- c.);  10,  Wandesleben 
(Jahrb.  Pharm.  il  106,  Jahresb.,  1854,  814);  11,  A  Lowe  (Rose's  Reis.  Ural,  L  197) ;  12,  Wittstein 
(Viert  pr.  Pharm.,  iv.  72);  13,  Sandmann  (1.  c);  14,  Sandberger  (Jahrb.  Min.,  1865,  584);  15,  n. 
Rose  (La);  1 6,  Bbelmen  (Ann.  d.  M.,  IV.  xi  47) :  17,  H.  Rose  (1.  c.) ;  18,  Hilger  (Jahrb.  Min.,  1 865, 
591) ;  19,  20,  v.  Bibra  (J.  pr.  Ch.,  xcvl  204). 

Argentiferous.  21,  Svanberg  ((Efv.  Ak.  Stockh.^  iv.  85);  22,  C.  Kuhlemann  (1,  a);  23,  J.  L. 
Smith  (Gilliss's  Exp.,  il  91);  24,  H.  Rose  (L  c);  25  J.  L.  Smith  (Am  J.  ScL,  II.  xliii  67);  26, 
Sander  (Ramm.,  Ist  SuppL,  52);  27-29,  Rammelsberg  (Pogg.,  Ixxvil  261);  80,  Paykull  ((Efv.  Ak. 
Stockh.,  1866,  85,  J.  pr.  Ch.,  c.  62) ;  81,  F.  A  Genth  (Am.  J.  Sd.,  IL  xvi.  83) ;  82,  Klaproth  (Beitr., 
Iv,  78) ;  33,  34,  H.  Rose  (L  c). 

MercvTicU.  35-87,  v.  Hauer  (Jahrb.  g.  Reichs.,  1852, 98,  J.  pr.  Ch,,  Ix.  65) ;  38,  Klaproth  (Beitr., 
iv.  66);  39,  v.  Hauer (1.  a);  40,  41,  Kersten  (Pogg.,  lix.  181,  lxvil.428);  42, 0. Bechi (Am.  J. ScL, 
n.  xiv.  60);  43,  Scheidhouer  (Pogg.,  IviiL  161) ;  44,  v.  Hauer  (L  c);  45,  H.  Weidenbusch  (Pogg., 
IxxvL  86) ;  46,  G.  v.  Bath  (Pogg.,  xcvi.  322) ;  47,  (Ellacher  (Jahrb.  Min.,  1866,  594): 

1.  ChrUaining  UUU  or  no  SUver. 


Sb 


As 


Cn      Pe       Zn      Ag 


1.  Rammelsberg,  maa. 

25-82 

28*78 

37-95 

2*24 

2*52 

0*67=97*98  KerL 

2.  Durango 

23*76 

26-97 

37*11 

4-42 

5-02 

1*09,  Pb  0-64,   tmd  0*47: 
98-38  Bromei%. 

8.  Kamsdorf 

23-78 

28-87 

<r. 

88-78 

5*08 

3-59 

=100  Amelung. 

4.  Kapnik 

28*00 

22-00 

37-75 

3-25 

5*00 

0-25=96-25  Klaproth, 

6.        '» 

26-77 

23-94 

2-88 

37-98 

0-86 

7-29 

0-62=99-84  Rose. 

6.  Andreasberg 

25-22 

27-38 

0*67 

37-18 

8-94 

5-00 

1-58=1 00-97  Kuhlemann. 

7.  Arkansas 

26*71 

26-50 

1-02 

86-40 

1-89 

4-20 

2-30=99-02  Smith. 

8.  Komshausen 

(i)  24*61 

25-65 

1-65 

88-17 

1-59 

6-28 

0-62,  Ni  ^.=98-57  Sandm. 

9.  Dillenburg 

25*08 

25-27 

2-26 

88*42 

1-52 

6-85 

0*88=100-18  Rose. 

10.  Freiberg 

27*27 

17-40 

2-40 

42-02 

8*41 

1*89 

0  06=99-45  Wandesleben. 

11.  Beresof 

26*10 

21-47 

2-42 

40*57 

2*92 

6-07 

[0-66]=99-ll  Lowe. 

12.  Cornwall 

25*64 

23-66 

4-40 

39-18 

6*99 

=99*87  Wittstein. 

18.  Stahlberg 

(i)  25*52 

19-71 

4-98 

38-41 

2-29 

6-50 

0*69,  Ni  <r..  Si  0*36=98-46 

Sandmanu. 

1*37,  Co  4*21,  Ni^.,Bi  4-5.5 

14.  Bchwarzwald 

26-40 

14-72 

6-98 

38-83 

6-40 

=98*46  Sandberger 

15.  Gersdorf 

26-33 

16-62 

7-21 

88-68 

4*89 

2-76 

2-87=98*71  Rose. 

16.  Algeria 

27-25 

14-77 

9-12 

41-57 

4-66 

2*24 

=99*61  Ebehnen. 

17.  Elsaoe 

26*88 

12-46 

10-19 

40-60 

4*66 

8-69 

0;60,  quartz  0*41  =99-44  R. 
(TO,    Co  3*95,  Pb  0-4.S,   Bi 

18.  Kahl,  m  ZechBtein 

28-34 

15-06 

10-19 

82*04 

4-86 

3-84 

1-88=99*74  HUger. 

19.  Algodon,  Bolivia 

19*66 

18-00 

19^0 

36-35 

4*29 

0-58,  Hg<r.=98-18  Bibra. 

20.        "             " 

21-14 

11-64  20-05 

38-72 

6-33 

0*45,  Pb,  Hg  «r.=98-38  B. 

2. 

Containing  Silver :  Freibergiie. 

81.  Aphihomk 

30-05 

24*77 

fr. 

82-91 

1-31 

6-40 

3-09,      Pb  0-04.      Co   0-49, 

gangue  1-29=100*37  Svanborg. 

22.  Clausthal 

25-64 

27-64 

84-59 

6*23 

8-43 

8-18=100*61  Kuhlemann. 

23.  ChiU 

26-83 

23*21 

3-05 

36*02 

2*36 

4-52 

8-41  =99-40  Smith. 

24.  Clausthal 

24-78 

28-24 

34*48 

2-27 

5-55 

4-97=100-24  Rose, 

25.  Arkansas 

25-32 

27-01 

0-61 

83-20 

0-82 

6-10 

4-97=98-03  Smith. 

26.  Clausthal 

24*10 

26*80 

85-70 

4-50 

8-90,  Pb  0*90=100-90  88110. 

Digitized  by  GoOQIc 

6ULPHAB8ENITE8,   ETC. 


103 


27.  Hdsebei^s,  nuusim 
28  *'  " 

29!         ••        crysL 

30.  Longb&n 

31.  Cabarrus,  N.  a 
82.  Wolfach 

33.  " 

34.  Freiberg 


35.  Poratach,  Hongary 
86.        "  " 

37.  "  " 

38.  "  ** 
39  ''  " 
40!  V.  di  CarteUo 

41.  Angina^  TaEcaii7 

42.  "  " 

43.  Iglo,  Hungary 

44.  Zavatka    " 

45.  Schwata,  Tyrol 

46.  Kotterbach 


S  Sb  As  Cu  Fo  Zn    Ag 

24-22  26-44  31-53  4*36  3-25    7-27=07-07  Ramm. 

24-69  25-74  32-46  4-19  S'OO    7-55=97'63  Ramm. 

24-80  26-66  80-47  3*52  3*39  10*48,  Pb  0-76=100  Ramm 

23-32  [28*76] 80*f4  1-86  6-02  10*00=100  PaykulL 

25-48  17-76  11-55  30-78  1-42  2-53  10-53=100  Genth. 

26-50  27-00  25*60  7*00  13*25=98-25  Klaproth 

23*62  26-63  25*23  372  310  17-71=99-91  Rose. 

21*17  24-63  14-81  5*98  0*99  31-29=98*87  Rose. 


3.  Containing  Mercury :  SpanioUte. 


Hg 


22-00 
19-38 
24-89 
2600 
24*37 
24*17 
23-40 
24-14 
(J)  24-74 
25-90 
22*96 


0-12  0-62=100-62  Hauer 
0-10  3-57=10007  Hauer 
0*07     5*57=99*36  Hauer. 

6-25=98*25  Klap. 

0-09  16-69=98*67  Hauer. 
0-33    2-70=98-41  Keraten 

2-70=97-97  Kersten 
8*08=99-73  Bechu 
7-87=100  Scheidh. 
8-07=90-48  Hauer. 
16*57,     gangue  0*80= 
98*83  WeideDbusch. 

17-27.  Pb  0*21,  Bi  0-81 

=  100  Rath. 

0*10  17-32,  Co  0-23,  Bi  1-57, 
gangue  1*39=09-87  0. 
8,4*526;  29,  4*852  ,*  33,4-682;  86, 
46,  6*356. 


(i)  22-53     19-34    2-94    35-34    0-87     0*69 

47.  MoscheOandsberg  21*90    23-45    0'31    32*19     I-4I    0-10 

G.  in  anaL  12,  4-73;  18,  4*68;  21,  4*87  ;  27,  4-89-4-946;  S 
4*762;  37,  4*738;  39,  6*107;  41,  4*84;  44,  4-606;  45,  6-107; 

Cobalt  oocors  in  the  ore  of  Schwarzwald,  Moschellandaberg,  Schottenhofen  nearZeU,  Clara  near 
Schapbach,  and  others. 

Pyr.,  etc. — Differ  in  the  different  varieties.  In  the  closed  tube  all  fhse  and  gi^e  a  dark-red 
sublimate  of  sulpliid  of  antlmonj ;  when  containing  mercnrj,  a  faint  dark-gray  sublimate  appears 
at  a  low  red  heat ;  and  if  much  arsenic,  a  sublimate  of  sulphid  of  arsenic  first  forms.  In  the  open 
tube  fuses,  gives  sulphurous  fVimes  and  a  white  sublimate  of  antimony ;  if  arsenic  is  present,  a 
crjstailine  volatile  sublimate  condenses  with  the  antimony ;  if  the  ore  contains  mercury  it  con- 
denses in  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fuses,  gives  a  coating  of  anti- 
monoua  ocid  and  sometimes  arsenous  acid,  oxyd  of  zinc,  and  ozyd  of  lead ;  the  arsenic  may  be 
detected  by  the  odor  when  the  coating  is  treated  in  RF. ;  the  ozyd  of  zinc  assumes  a  green  color 
when  heated  with  cobalt  solution.  The  roasted  mineral  gi^es  with  the  fluxes  reactions  for  iron 
and  copper ;  with  soda  yields  a  globule  of  metallic  copper.  To  determine  the  presonoo  of  a  trace 
of  arsenic  by  the  odor,  it  is  best  to  fuse  the  mineral  on  charcoal  with  soda.  The  presence  of  mer- 
cury 18  best  ascertained  by  fusing  the  pulverized  ore  in  a  closed  tube  with  about  three  times  its 
weight  of  dry  soda^  the  metal  subliming  and  condensing  in  minute  globules.  The  silver  is  de- 
termined by  cupellation. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimonous  and  arsenous  acids. 

Obs. — The  Cornish  mines,  near  St  Aust^  have  afforded  large  tetraliedral  crystals,  with  rough  and 
dull  surfaces.  More  brilliant  crystallizations  occur  at  the  Levant  mine  near  St  Just,  at  Condur- 
row  mine  and  otlier  places  in  Cornwall;  at  Audreasbcrg  and  Qauathal  in  the  Harz;  Eremnitz 
in  Hungary;  Freiberg  in  Saxony  Przibram  in  Bohemia;  Kahl  in  Spessart;  Kapnik  in  Transyl- 
vania; Dillenburg  in  Nassau;  and  other  localities  mentioned  above. 

The  ore  containing  mercury  occurs  in  Schmdinitz,  Hungary ;  at  Poratsch,  Zavatka,  and  Kottor- 
bach  near  Iglo ;  at  Schwatz  in  the  Tyrol ;  and  in  the  valleys  of  Angina  and  CasteUo  in  Tuscany. 

Tetrahedrite  is  found  in  America ;  in  Mexico,  at  J)urango,  eta ;  at  various  mines  in  Chili ;  in 
Bolivia;  at  the  Kellogg  mines,  10  m.  N.  of  Little  Rock,  Arkansas,  with  galenite.  In  California  in 
Mariposa  Co.,  in  the  Pine  Tree  gold  vein  and  others ;  in  Shasta  Co.,  Chicago  claim.  In  Nevada, 
abuncbnt  at  the  Sheba  and  De  Soto  mines,  Humboldt  Co.,  massive  and  rich  in  silver  (the  De  Soto 
containing  16*4  p.  c.  of  silver,  Allen);  near  Austin  in  Lander  Co. ;  in  Arizona  at  the  HeintaBohnau 
mine,  containing  1|  p.  a  of  silver;  at  the  Santa  Rita  miue. 

Alt.— Chaloopyrite,  malachite,  azurite,  amalgam,  boumonite,  erythrite,  cinnabar,  covellite, 
occur  as  pseudomorphs  after  tetrahedrite.  Also  a  red  pulverulent  mineral,  consisting  of  an  acid 
»f  antimony,  oxyd  of  copper  or  oxyd  of  mercury,  etc.    (See  Ammioliie,) 

AnnMe  of  Brauns  (Mitth.  nat  Ges.  Bern.  1364,  Eenngott's  IJeb.,  1866),  firom  the  Annive? 
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valley  in  tho  Yalais,  is  probably,  according  to  Kenngott,  only  tetrahedrite.  Brauns  obtained  S 
23-75,  Sb  8-80,  As  10-96,  Bi  4-94,  Cu  35*57,  Fe  3-85,  Zn  2-01,  quartz  9-40=  100-28.  Excluding  the 
quartz,  the  composition  corresponds  nearly  to  4  K  S  +  (As^  S',  Sb*  S',  Bi*  S*).  It  occurs  only 
massive,  and  Is  mixed  with  chalcopyrite. 

Studerite  of  Fellenberg  (Mitth.  nat  Ges.,  Bern,  1864,  178)  is  a  similar  compound  (Konng., 
Min.  d.  Schweiz,  402).  It  is  from  Ausserberg  in  the  Upper  Yalais,  Switzerland.  Fellenberg 
obtained,  S  24-70,  Sb  15-43,  As  11-38,  Bi  0-57,  Cn  37-89,  Fe  2*73,  Zn  5-06,  Pb  038,  Ag  0*95, 
gangue  1-81.    G^.=4-657. 

A.  FiELDiTE. — An  ore  from  mine  Altar,  30  leagues  from  CJoquimbo,  afTorded  F.  Field  (Q.  J.  Oh. 
Soa,  W,  332),  S  30-35,  As  3*91,  Sb  20*28,  Cu  36-72,  Zn  7-26,  Fe  1-23,  Ag  0-075,  An  0-003.  It  is 
soft,  of  greasy  appearance,  greenish-gray,  sh'ghtly  reddish,  with  powder  bright-red.  Domeyko 
considers  it  impure  with  blende,  pyrite,  and  galenite.  Ettling  obseryes  (lb.,  vL  140)  that  the  con- 
stitution is  analogous  rather  to  enargite  than  tetrahedrite,  corresponding  to  the  formula  4  (6u, 
Zn,  Fe,  Ag)  8  +  (Sb,  As»)  S*.    Kenngott  has  named  it  Fieldiie, 

B.  Aphthontte  (or  Aftonite)  Svanberg. — ^A  steel-gray  ore,  resembling  tetrahedrite,  if  not  iden- 
tical with  it;  H.=3;  Gr,=4*87;  and  it  contains,  according  to  Svanberg  (Berz.  Jahresb.,  xxviL 
286),  S  3005,  Sb  (with  ir.  of  As)  24*77,  Cu  32-91,  Ag  3*09,  Zn  6*40,  Fe  1-31,  Co  0*49,  Pb  004^ 
gangue  1*29=100*35.  Ratio  of  sulphid  of  antimony  to  that  of  the  other  metals,  3  :  6*4.  From 
Wennlaud  in  Sweden. 

126.  PoLYTEUTB  Glock.^  Syn.,  31,  1847.  (Weissgultigerz  pt)  An  ore  consisting  mainly  of 
lead,  silver,  antimony,  and  sulphur.  Glocker  cites  Bammelsberg's  analysis  (Fogg.,  IxviiL  515, 
Man.  Ch.,  99)  of  an  ore  from  Hofihung  Gk>ttes  mine  near  Freiberg,  a  fine-granular  ore,  having  G. 
=5*438 — 6*466,  apparently  homogeneous,  but  somewhat  mixed  with  blende  and  pyrite.  Klaproth 
analyzed  a  related  weissgultigerz  from  the  HimmelsfQrst  mine  near  Freiberg  (Beitr.  L  166). 


S 

Sb 

1.  HimmelsfQrst,  Ughi 

2.  •*            dark 

3.  Hoff.  G. 

13-21 
22-39 
22*53 

8*60 
21*88 
22-39 

Cu 


0-32         3 


Fe 
2*42 
1-79 
83 


Zn 


6-79 


Pb 

Ag 

51*81 

2200=97*94  K. 

41-73 

9-41=97*20  K. 

38-36 

6-78=100  K 

Rammelsberg  makes  the  mineral,  from  his  analysis,  a  silver-lead  tetrahedrite,  with  the  formula 
4  (Pb,  Ag,  Fe,  Zn)  S+Sb*  S»,  in  which  the  ratio  Fe  :  Zn :  Pb  + Ag=2  :  3  :  6,  and  Pb  :  Ag=7  :  1. 


127.  TBNNANTITZ).  Gray  Sulphuret  of  Copper  in  dodecahedral  crystals  Sowerby^  Brit  Min^ 
1817.  Tcnnantito  Wm.  &  R,  PhiUipSf  Q.  J.  Set,  viL  96,  100,  1819.  Arsenikalfahlerz  Gemu 
Kupferblende  BreUh.,  Char.,  131,  261,  1823,  Pogg.,  ix.  613,  1827.  Sandbergerit  JBreUh,,  B.  H. 
Ztg.,  XXV.  187,  1866. 

Isometric;  holohedral,  Phillips.  Observed  planes  (?,  /,  1,  2-2,  f-^. 
Figs.  55,  57,  58,  and  18  with  planes  of  55.  Cleavage:  dodecahedral  im- 
perfect.    Twins  as  in  tetrahedrite.    Massive  forms  unknown. 

H.=:3-5-4.  G.=4-37-4-53;  4-37-4-49,  ComwaU;  4*53,  Skutterud. 
Lustre  metallic.  Color  blackish  lead-gray  to  iron-black.  Streak  dark 
reddish-gray.    Fracture  uneven. 

Oomp.— 4  (€u,  Fe)  S+ As' S',  agreeing  in  crystalline  form  and  general  formula  withtetrahe* 
drite.  Analyses:  1,  Phillips  (L  c.);  2,  Kudematsch  (Pogg., •  xxxviiL  397);  3,  Wackemagel 
(Bamm,  Min.  Ch.,  88);  4,  Bammelsberg  (Min.  Ch.,  88);  6,  Peamley  (Scheerer  in  Pogg.,  Ixv.  298); 
6,  Plattner  (Pogg.,  IxvlL  422);  7,  Merbach  (B.  H.  Ztg.,  xxv.  187): 

Zn 

=10016  PhillipB. 

Ag  <r.,  Si  0*08=99*46  Kud. 

=991 8  Wade 

=99-21  Ramm. 

=100  Feamley. 

8-89.  Ag,  Sb,>^  Pb  0*34=99*61  PL 
M9,  Sb  7*19,  Pb  2*77=100*48  Merbach. 

The  Kupferblende  BreUh.  (or  zinefaMerzl  from  near  Freiberg  (anal.  6),  has  part  of  the  inm 
replaced  hj  zina    Its  streak  is  brownish  or  dirty  cherry-red;  G.=4*2— 4*4.    The  sandbefgente 


S 

As 

Cu 

Fe 

1. 

Treyisane,  Comw. 

30-26 

12*46 

47*70 

9*76 

2. 

t(                          tt       9 

27*76 

19*10 

48-94 

3*67 

3. 

il                         U 

26*88 

20*63 

48*68 

3*09 

4. 

C(                         U 

26-61 

19*03 

51-62 

1*95 

6. 

Skutterud,  G.=4-63 

29*18 

19*0l» 

42*60 

9-21 

6. 

Kupferblende 

28*11 

18*88 

41*07 

2-22 

7. 

Sandbergeriie 

26*12 

14*76 

41-08 

2*38 
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(antL  1),  fh>m  L.  ICorooocfaa  in  Pent,  Is  stated  to  have  cubic  deavagc,  an  iron-block  ooIoTi  and  O. 
=4*369 ;  it  is  in  tetrahedral  orystalB,  having  also  the  planes  t,  2-2. 

P3rr. — In  the  dosed  tnbe  gives  a  sublimate  of  sulphid  of  arsenic.  In  the  open  tube  gives 
salpbarons  fumeSi  and  a  sublimate  of  arsenous  acid.  B.B.  on  charcoal  fusos  with  intumescence 
and  emission  of  arsenic  and  sulphur  fumes  to  a  dark-gray  magnetic  globule,  llie  roasted  mineral 
gives  reactions  for  copper  and  iron  with  the  fluxes ;  with  soda  on  charcoal  gives  metallic  copper, 
with  iron. 

Obs. — Formerly  found  in  the  Cornish  mines,  particularly  at  Wheal  Jewel  in  Gwennap,  and 
Wheal  Unity  in  Gwinear,  usually  iu  splendent  crystals  investing  other  copper  ores;  but  latterly 
not  met  witi^  unless  at  East  Belistian  mine.    Also  at  Skutterud  in  Norway,  and  in  Algeria. 

Named  after  the  chemist,  Smithson  Tennant. 


128.  BIBNEaHINITB.    Bechi,  Am.  J.  Sd.,  XL  xiv.  60,  1852. 

Monoclinic,  v.  Rath.  Observed  planes :  vertical,  i4,  ^-^,  ly  i-|,  i-^,  z-}, 
i4,  i'h ;  hemidomes  1-i,  2-i,  -1-i,  -24 ;  hemioctahedral,  2-2,  and  four  others. 
/A  7=14:0°  16',  i-^  A  i-^,  front,  108°  17',  i-h  A  i-^,  front,  85°  23',  i4  A  -1-i 
=110°  0',  iri  A  -2-i=124°  30',  i-i  A  l-i=107°  54',  i-i  A  2-^=124°  29'. 
Crystals  slender  prismatic.  Twins :  composition-face  i4;  1-i  A  -l-i=177° 
54 ,  the  two  faces  1-i,  -1-i  being  nearly  in  the  same  plane.  Also  compact 
fibrons. 

H.=2'6.  G.=6'339.  Lustre  metallic,  very  bright.  Kesembles  boulan- 
gerite. 

Oomp. — i  Pb  S+Sb*S*.  analogous  to  tetrahedrite.  Analysis:  1,  K.  Bechi  (La);  2,  y.  Bath 
(Pogg.,  cxxxli.1867): 

S  Sb  Pb  Cu  Fe 

1.  Bottino        17-62        ld'28        59'2l        3-64        0*36=99*90  BochL 

2.  '*  16*97        18*87        61*47        0*39        023,  ttJutax  0*82 =98-26  Bath. 

Obs. — Occurs  at  Bottino,  near  Serravezza,  in  Tuscany,  along  with  galeuite,  boulangerite, 
jamesonite,  eta,  and  also  crystals  of  albite ;  also  in  the  neighboring  ralley  of  Oastello.  Tml 
observed  by  Prof.  Meneghini,  of  Pisa.  The  crystallization  has  been  determined  as  abo^e  giren, 
and  crystals,  both  simple  and  compound,  figured  by  y.  Bath  (L  a).  Q.  Sella  made  it  orthorhombic 
(Gazz.  uffia  d'ltaL,  1862). 

129.  GBOOROMim.    Oeokronit  Svasnberg,  Jahresb.,  xx.  203,  1839.    Kilbrickeiiite  Afjohn^ 
Trans.  B.  Irish  Ac.,  1840.    Schnlzit  Hauam,^  Handb.,  166,  1847. 

Orthorhomic.  /A 7=119°  44',  Kemdt  Observed  planes:  I^vi^  1-2. 
1-2  A 1-2,  pyram.,  about  153°  and  64°  45',  bas.,  122°.  Cleavage  :  L  Usually 
massive.     Also  granular  or  earthy. 

H.=2— 3.  G.=6'4— 6-6.  Lustre  metallic.  Color  and  streak  light 
lead-gray — ^grayish  blue.    Fracture  uneven. 

Oomp.— 5  PbS+(Sb,  As)' S'= Sulphur  16'6,  antimony  16-7,  lead  66-8=100.  Analyses:  1, 
8Tanberg  (Jahresb.,  xx.  203} ;  2,  Sauvage  (Ann.  de  2£,  III.  xviL  625) ;  3,  Kerndt  (Pogg.,  Ixy.  302) ; 
4,  Apjohn  (L  c);  5,  Syanbei^  ((Efy.  Ak.  Stockk,  1848,  64)  : 


1.  Sala,  Sweden       a.=6«64 

2.  Merido,  SchubeUe  a.-d*4a 
8.  Tuscany*    G.=6'45— 6*47 

4.  KUbriekenUe       a.= 6*407 

5.  Fahlun  G.=6'434    1516 


Gu  Fe 

1-61  0-42,  Zn  Orl  1  =99-03  St. 

1-60  =99-39  Sauvage. 

1-16  l-7S=100-96  Kemdt. 

0-38=100  Apjohn. 

6*66    4-62    64-17    4*17  008,  Ag  0*24,  Zn  0'69,  Co 

4*17,  &  1-9=98-35  Syanbeig. 


s 

Sb 

As 

Pb 

16-26 

9-68 

4-69 

66*46 

16-90 

16*00 

64-89 

17-82 

9-69 

4*72 

66-55 

16*36 

14*89 



68-87 

Sranberg  deduces  for  the  last  the  formoU  6Pb  S+(Sb^  As)*  S*. 
Pyr<— Same  as  for  sinkenite* 
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Obs. — ^From  tho  eilTer  mines  of  Sala  in  Sweden ;  also  from  GaUicia,  Merido  In  Spain,  in  nodtilei 
in  galena ;  it  crumbles  easily  and  soils  the  fingers ;  the  vallej  di  Castello  near  Pietro  Santo,  in 
Tuscany. 

The  kiSnrichenite  is  from  Kilbricken,  Clare  Co.,  Ireland. 

The  name  geocronite  is  derived  from  y<,  earth,  and  Kp^vo;,  Saturn,  the  alcfaomistic  name  for 
lead. 

A  mineral  found  at  Tinder's  gold  mine,  Louisa  Co.,  Ya.,  may  be  this  species.  It  contains,  ac- 
cording to  (Jenth  (Am.  J.  Sei.,  II.  xix.  19)  8  16,  Pb  60,  Ag  0-25,  with  antimony  and  arsenic. 

An  antimonial  ore  from  between  La  Paz  and  Yungas,  in  Bolivia,  is  referred  here  by  D.  Forbes 
(PhiL  Mag.,  IV.  xxix.  9). 

130.  8TBPHANITE.  Argentum  rude  nigrum?,  Gerrru  Schwarzerz,  pt.,  AgriCf  Interpr.,  462, 
1466.  Svartgylden,  Schvartsertz,  pt  Minora  argenti  nigra  spongiosa  (fr.  Freiberg)  TTofl., 
313,  1747.  Argentum  mhieralisatum  nigrum  fragile  (fr.  Schemnitz,  eta),  Roschgewachs  (of 
Hung,  miners)  Bom.,  lithoph.,  L  81,  1772.  SprSdglaserz  Werw.,  1789.  Sprodglanzerz.  Brittle 
Silver  Ore,  or  Glance.  Brittle  Sulphuret  of  Silver.  Argent  noir  pt  B^  Tr.,  1801.  Argent  sul- 
fure  fragile  Fr.  SchwarzgOltigerz  Leonh.,  Handb.,  638,  1826.  Psaturose  Beud.,  Tr.,  il  432, 
1832.    Stephanit  EaicL,  Handb.,  570,  1845. 

Orthorhombic.  I A  7=115°  39',  (?  A  l-z=132;*  32^'  j  a:b:  c=l-0897  : 
1  :  1-5844.  Observed  planes :  0;  vertical,  i-J,  i-z,  i-TT,  i-9,  i-5,  i-S  ;  domes 
H  1-?,  2-t,  4.Z,  J^-i,  7-1,  8-1,  1-t;  octaJiedral,  i,  i,  i,  |,  1,  2,  ^n,  3-^  J-T, 
1-5,  H  15-6,  8-4,  f-S,  1-3,  f  5,  3-5,  f  2,  4-2, 1^,  5.|,  H,  6-J ;  f  S,  3-J. 

120 

0  A  i=147°  14'.  1-i  A  H  ov.  a,=68°  62'. 

0  A  1=127  51.  2-1 A  2-1,  ov.  t-I,=107  48. 

0  A  2=111  14.  1 A 1,  inac.,=131  16. 

0  A  1-1=145  34.  1 A 1,  brach.,=96  8. 
(?A2-t=126  6. 

Cleavage :  2-J  and  i-t  imperfect.    Twins :  composition- 
face  //    forms    like  those  of   aragonite  frequent.    Also 
massive,  compact,  and  disseminated. 
H.=2— 2-5.      G.=6-269,  Przibram.     Lustre  metaUTc. 
Color  and  streak  iron-black.    Fracture  uneven. 

Oomp.— 6  AgS+Sb*S*=:Sulphur  16*2,  antimony  15*3,  silver  68*5=100.  AnaljBes:  1,  H. 
Bo0e  (PQgg.,  zy.  474);  Kerl  (B.  H.  Zl^.,  1853,  Na  2): 


S 

Sb 

Ag 

Fe 

Cu 

].  Schenmitz 

16-42 

14-68 

68-54 

.,  _ 

0-64-100-28  Rose. 

2.  Andreasberg 

1651 

15-79 

68*38 

0-14 

— =100-82  KerL 

Considered  an  arsenical  mioeral  until  Klaproth's  analysis  in  1793  (Beitr.,  L  162). 

Pyr.— In  the  closed  tube  decrepitates,  fuses,  and  after  long  heating  giyes  a  faint  sublimate  of 
Bulphid  of  antimony.  In  the  open  tube  Aiees,  giving  off  antimonial  fumes  and  sulphurous  acid. 
B.B.  on  charcoal  fuses  with  'projection  of  smidl  particles,  coats  the  ooal  with  antimonous  acid, 
which  after  long  blowing  is  colored  red  from  ozydized  silver,  and  a  globule  of  metallic  sUver  Ifi 
obtained. 

Soluble  in  dilute  tieated  nitric  add,  sulphur  and  oxyd  of  antimony  being  deposited. 

Obs, — ^In  veins,  with  other  silver  ores,  at  Freiberg,  Scbneeberg,  and  Johanngeorgenstadt  Ui 
Saxony ;  at  Przibram  and  Ratieborzitz  in  Bohemia ;  at  Schemnitz  and  Kremnitz  in  Hungary ;  at 
Andreasberg  in  the  Harz ;  at  Zacatecas  in  Mexico ;  and  in  Peru. 

in  Nevada,  an  abundant  silver  ore  in  the  Comstock  lode ;  at  Ophir  and  Mexican  mines  in  fine 
crystals ;  in  the  Reese  river  and  Humboldt  and  other  regions.    In  Idaho,  at  the  silver  mines 

Namod  after  the  Archduke  Stephan,  Mining  Director  of  Austria.    A  valuable  ore  of  silver. 

Tho  species  is  homceomorphous  with  aragonite.    See  on  cryst,  F.  H.  Schroeder,  Pogg.,  xcv.  297. 

A1t--Cry8tal8  occur  altered  to  silver,  and  also  to  argentopyrite  (p.  89). 
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131.  POI.TBA8ITB. 


Spredgkften  pt.  Wem.    Polybasit  JET.  Awe,  Pogg.,  xv.  6t3, 1829. 
genglanz  BrdOUt  Char.,  266,  1832. 


Eu' 


Orthorhombic,  Descl.  /A  /  nearly  120°,  0  A  1=121*"  30'.  Observed 
planes  0, 1,1.  1  A 1,  i)yr.,=129'*  32',  1 A 1,  ba8.,=117°.  Crystals  usuallj 
short  tabular  prisms,  with  the  bases  triangularly  striated  parallel  to  alter- 
nate edges.     Cleavage :  basal  imperfect.     Also  massive  and  disseminated. 

H.=2— 3.  Gr.=o-214.  Lustre  metallic.  Color  iron-black;  in  thin 
CTTstals  cherry-red  by  transmitted  light.  Streak  iron-black.  Opaque  except 
wlieu  quite  thin.     Fracture  Uneven. 

Oomp.'9  (Ag,  -Ou)  S+(Sb,  As)'  S"=,  if  containing  silver  without  copper  or  arsenic,  Sulphui 
\i%  antimony  9-t,  silver  'r5-6=100.  More  probably  10  (Ag,  6u)  S+(Sb,  As)'  S",  in  which  the 
Koood  member  is  ?uiif  what  it  is  in  the  preceding  species,  and  the  at.  ratio  (Ag,  -6ii)  and  (S,  Sb, 
As)  is  2 :  3.  Analyses:  1-8,  H.  Koso  (L  c);  4,  0.  A  Joy  (Inaug.  Diss.,  24);  5,  Toouer  (Lotos, 
1859,  85,  Jahrb.  Min^  1860,  716): 


1.  Dorango,  Mexico 

1  Schemsitz 

3  Freiberg 

i,  Cornwall 

6.  Przibram,  a=6-03     1555  1 153 


S        Sb      As      Ag       On      Fe 
17-04    509    3-74    64  29    9*93     006 


Zn 


-=100-1 6  Rose. 
16-83    0-25    6-23     72-43    3-04    0*33    0-59=99-70  Rose. 

16-35    8-39     1-17     69'99    4'11     0-29   =10030  Rose. 

15-87     6-46    3-41     72-01     336    034   =1 0045  Joy. 

68-55    3-36    O'U   =99-13  Tonner. 


D.  Forbes  fonnd  in  crystallised  spedmens  from  Tres  Puntos,  Ohili,  67*47  and  66-94  p.  c.  of  sUver . 
fiBd  in  a  massive  ore  from  Romero,  S.  of  Copiapo,  66*14  p.  &    (Private  communication.) 

Pyr.,  etc— In  the  open  tube  fuses,  gives  sulphurous  add  and  antimonial  fumes,  the  latter 
formbg  a  white  sublimate,  sometimes  mixed  with  ciystalline  arsenous  add.  B.B.  fuses  with 
ipirtii^  to  a  g^bule,  gives  off  sulphur  (sometimes  arsenic),  and  coats  the  coal  with  antimonous 
add;  with  long-continued  blowing  some  varieties  give  a  faint  yellowi^-white  coating  of  oxyd  of 
zinc,  and  a  metallic  globule,  which  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled  with 
lead  gives  pure  silver. 

Decomposed  by  nitric  add. 

Obi.~  Occurs  in  the  mines  of  Ouanaxuato  and  (zaudalupe  y  Oalvo  in  Mexico ;  also  at  Guarlsamoz 
Id  Dnrango,  with  chaloopyrite  and  caldte ;  at  Tres  Puntos,  desert  of  Atacaraa,  Chili :  at  Freiberg 
snd  Przibram.  In  Nevada,  at  the  Reese  mines ;  in  Idaho,  at  the  silver  mines  of  the  Owhyhee 
district 

Named  from  v»>5,',  many^  and  0a<ris,  hase^  In  allusion  to  the  many  metallic  bases  present 

Alt— Stephanite  and  pyrite  occur  as  psoudomorphi  after  polybasite. 

132.  SKARQITE.    Enargit  BreUh^  Pogg.,  Ixxx.  383, 1850.    Guayacanite  Fidd,  Am.  J.  Sd., 

XL  xxvlL  62,  1859. 

Orthorhombic.     /A  7=97^  53',  0  A  1-1=136^  37',  Dauber;   a:h:c^ 
0-94510  :  1  :  1-1480.       Observed 
planes:  O;    vertical,  //  i-?,  irl; 
domes,  |-t,  l-J,  2-1, 1-J;  octahedral, 

O  A  f  i=154**  43' 
O  A  2^=117  53 
O  A  l-i=140  20 
<?  A  1=128  35 

Cleavage :  /  jperfect ;  i-i,  i-i  dis- 
tinct ;  O  indistinct.  Also  massive, 
granular  or  columnar. 

H.=3.  G.=4-43-4-45;  4-862, 
Kenngott.  Lustre  metallic.  Color 
grayish  to  ii-on-black;  streak  gray- 


Peru. 


uh-black,  powder  having  a  metaUic  lustre.    Brittle.    Fracture  uneven. 

Google 
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Oomp.— At  ratio  foi  Cu,  As,  S=3  :  1 :  4;  whence  3  6u  S+ As* S*=Sulphur  32-6,  arsenic  19'3, 
copper  48*4=  100.  Analyses:  1,  Plattner  (Pogg.,  lixx.  383);  2,  P.  Field  (1.  a);  3,  v.  Kobel 
(Ber.  Ak.  Munch.,  I  161,  1865);  4,  W.  J.  Taylor  (Proc  Ac.  Philad.,  168, 1857);  5,  Genth  (Am.  J. 
ScL,  n.  xziiL  420);  6,  7,  Luthe  ft  Rammelsberg  (ZS.  G.,  zvili.  241);  8,  B.  S.  Burton  (private 
ooDtrib.): 


1.  Peru 

2.  Chili,  Guay. 

3.  Ooquimbo 

4.  K  Grenada 

5.  Chesterfield 
G.  Cosihulrachi 


S 
32-22 
31-82 
32-11 
34-60 
88-78 
31-86 
32-45 


As 
17-60 
19-14 
18-10 
16-81 
15-63 
17-17 
16-88 


1-29 


Ou 
47-20 
48-50 
48-89 
46-62 
60-59 
50-08 
49-21 


Fe 
0-57 

ir. 
0-47 
0-27 

0-09 
1-58 


8.  Colorado     (|)  80-95     17-46    1-85    46*64    1-02 


Ag 

002,  Zn  0-23=99-46  Plattner. 

ir.= 99-46  Field. 

Te 005,  Zn,  Se <r.=99-62 KobelL 

=98-99  Taylor. 

=100  Genth. 

=99-20  Luthe. 

=-99-12  Ramm. 

insoL  1-98=99-40  Burton. 


Genth's  analysis  was  made  on  "  too  small  a  quantity  for  a  complete  examination.'' 

Pyr. — In  the  closed  tube  decrepitates,  and  gives  a  sublimate  of  sulphur ;  at  a  higher  tempera- 
ture fuses,  and  gives  a  sublimate  of  sulphid  of  arsenic  In  the  open  tube,  heated  gently,  the 
powdered  mineral  g^ves  off  sulphurous  and  arsenous  acids,  the  latter  condensing  to  a  sublimate 
sontaining  some  antimonous  acid.  B.B.  on  charcoal  fuses,  and  gives  a  faint  ooatiog  of  arsenous 
9cid,  antimonous  acid,  and  ozyd  of  zinc;  the  roasted  mineral  with  the  fluxes  gives  a  globule  of 
metallic  copper. 

Soluble  in  nitro-muriatic  add. 

Obs.— From  Morococha,  Cordilleras  of  Peru,  at  a  height  of  15,000  feet,  in  large  masses,  occa- 
sionally with  small  druses  of  crystals,  along  with  tennantite,  imbedded  in  crystalline  limestone 
(anaL  1);  0>rdilleras  of  Chili  (guayacaniie^  anal  2);  same,  mine  of  Hediondas,  Prov.  Coquimbo 
(anal  8) ;  mines  of  Santa  Anna^  N.  Grenada,  in  cavities  in  quartz  (anal  4) ;  at  Cosihuurachi  in 
Mexico ;  Brewster's  gold  mine^  Chesterfield  district,  S.  Carolina  (anal  5);  in  (Colorado  (amd.  8);  at 
Willis's  Gulch,  near  Black  Hawk. 

For  Dauber  on  cryst,  see  Pogg.,  xcii.  237.  Breithaupt  (lb.,  Ixxx.  383)  made  JA  /:=98^  11',  and 
Bammelsberg  (ZS.  G.,  xviii.  242)  OS*"  10'. 

133,  ZANTHOOONrm.    Xanthokon  BrcUk.^  J.  pr.  Ch.,  xx.  67,  1840. 

Khomboliedral;  IiAli=z7V  34';  0  A  B^IW  30',  a=2'3163.  Ob- 
served planes  i?,  -2,  0.  0  A  2=100°  35'-  Cleavage :  ^,  and  0.  Usually 
in  reniform  masses,  with  the  interior  consisting  of  minute  crystals, 

H.=2.  G.=5'0— 5*2.  Color  dull-red  to  clove-brown ;  crystals  oranee- 
yellow  on  the  edges  by  transmitted  light.     Streak-powder  yellow.     Brittle. 

Oomp.— (8  Ag  8+ As*  S»)  +  2  (3  Ag  S+As«  S")=Sulphnr  21-1,  arsenio  14-9,  aaTW  64-0=100. 
Analyses :    Plattner  (Pogg.,  Ixiy.  275) : 

S  As  Ag  Fe 


21-36 
21-80 


K3-49] 
4-32] 


Ag 

64-18 

63-88 


0-97=100 
=100 


'Pjr.—ln  the  closed  tube,  at  a  gentle  heat,  the  yellow  color  is  changed  to  dark-red,  but  oo 
cooling  it  regains  its  original  color;  at  a  higher  temperature  fuses,  and  gives  a  faint  sublimate  of 
Bulphid  of  arsenia    In  &ie  open  tube,  and  on  charcoal,  behaves  like  proustite. 

Obs. — Occurs  with  stepbanito  at  the  Himmelsfurst  mine  near  Freiberg. 

Named  in  allusion  to  Its  yellow  powder,  from  (avdaf,  yeUow,  and  xovit,  powder. 
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134.  OLAYITB  W.  J,  Taiyhr^  Proc  Ac.  Philad.,  Nor.  1869. 

Isometric^  tetrahedraL    Occurring  form  the  tetraliedron,  with  planes  of  the  dodecahedron 
Crystals  small    Also  massive,  incrusting. 
H.=:2-5.    Lustre  metallic.    Color  and  streak  blackish  lead-gray.    Opaque.    SeetQe. 
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Aaalyies  by  W.  J.  Tajlor  (L  c): 


S 

As 

Sb 

Pb 

Ou 

Ag 

1. 

8-22 

9-78 

6-54 

68-51 

T-67 

trace. 

2. 

814 

wideL 

ftndeL 

67*40 

5*62 

Trcm  Peru.    Frobablj  a  result  of  alteration.    Sequires  further  ixiTestigation. 

136.    BOLIVIANITK    Bolivian  BreU/L,  B.  H.  Ztg.,  xxv.  188. 

Ortfaorhombia    In  adcular  rhombio  prisma,  tufts,  and  fine  columnar.    Resembles  stibnite. 
H.=2i.    G. =4-820— 4-828.    deayogo:  t-l  distinct    Lustre  submetallic.    Color  lead-gray,  a 
little  darker  than  in  stibnite. 

Acoordtng  to  T.  Bichter,  an  antimonial  sulphid  of  sUver,  containing  8*6  p.  c.  of  silyer. 
FromBoliTia. 

65B.  SULPHOSELENID  OF  ZING  AND  MEBCUBY.    A.  del  CasUIJOf  In  priy.  comm.,  dateu 
Mexico,  Feb.  27, 1865,  to  Prof.  Heniy,  and  from  him  to  the  author. 

In  crystals  (rhombohedrons  ?) ;  deayage  not  obsenred. 

H.=S.    a.=6'67— 7*165.    Color  dark  lead-gray.    Streak  grayish-black. 

CoKP. — ^According  to  Castillo's  trials,  a  compound  of  sulphur,  selenium,  zinc^  and  mercury,  of 
undetermined  proportions. 

Ptb.,  Era — In  the  closed  tube  giyes  a  grayish-black  sublimate,  and  aboye  this  a  ring  of  metal- 
lic mercury ;  in  the  open  tube  affords  the  odor  of  selenium,  a  blackish  zone  of  selenium,  and 
aboye  this  a  grayish-red  oxyd,  and  still  higher  a  sublimate  of  mercury.  B.B.  the  selenium  and 
mercury  are  yolatilized,  leaying  a  residue  of  oxyd  of  zinc,  yellow  while  hot  and  white  on  cooling. 
On  charcoal  bums  with  a  bluish  flame,  giving  first  the  odor  of  sulphur  and  then  of  selenium ;  the 
assay  turns  yellow,  then  red,  and  finally  yields  a  yellow  skeleton  of  oxyd  of  zina  Insoluble  in 
nitric  add ;  soluble  in  nitro-muriatic  acid. 

Obs.— Occurs  at  the  quicksilyer  mines  of  Guadalcazar,  along  with  cinnabar,  and  in  cavities  ii 
barite,  fluorito,  and  gypsum.    Appears  to  be  near  onofriief  No.  66A,  pi  56. 
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HI.   IMPOUNDS  OF  CHLORINE,  BROMINE.  IODINE. 


1.  ANHYDROUS  CHLORIDS,  ETC. 

1.  Ck>mpofiitio]i  B'  (Gl,  Br,  I). 
L  CALOMEL  GBOUP.    Tetragonal 

186.  Calome^  Eg*  Gl 

•  2.  Ck>iiipo0ition  B  (Gl,  Br,  I). 

1.  HALITE  GBOUP.    iBometric. 

137.  StLYITB,  K  gl  140.  GERABaTBITB,  Ag  Gl, 

138.  JSautb,  Ka  GL  141.  ISmboutb,  Ag  (CH,  Br). 

139.  Sal  Ajcuoniao,  KH*  GI.  142.  Bromtbub,  Ag  Br. 

2.  lODYBITE  GBOUP.    Hexagonal 

143.  loDTBTTB,  Ag  L  144.  GooaEHZra^  Hjg  L 

8  GOTUNNITB  GBOUP.    Orthorhombio. 
145    GOTUNNITB,  PbGl 

3.  GompoBition  B'  d*. 
ICOLTSITB  GBOUP. 

146^  MOLYSITB,  Pe'Gl'. 


2.  HYDROUS  CHLORTOS. 

147.  Gabnalutb,  (K  Mg)  Gl+4  a.       149.  Kbbmebsitb,  2  (E,  Am)  Gl+Fb'  OP+9  ft. 

148.  Taobhtdritb,  (Ga,  Mg)  Gl+4  iSC. 


3.  OXYCHLORIDS. 

150.  Matlociote,  Pba+PbO.  163.  Ataoamttb,  3Cufi[-i-(GuGl)ft 

161.  Mbndipitb,  PbCH-2PbO.  163A.  Talunqitb,  40ufi+(Cua)flf  8«i. 

162.  SOHWAsrzEaiBKBGiTE,  Pb  I + 2  Pb  0.  164.  Pebctlitb. 

Appendix.^166.  Ghlorid  ov  llAaKSBTOiL    166.  Ghlohzd  or  Manoaksse.    167.  Iodid  or  Zuq 

15^.  BBOMID  of  ZiMO. 
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1.  ANHYDROUS  CHLORIDS,  ETC. 

136.  OALOBSBL.  Horn  Mercaiy  (fr.  Deux  Fonts)  Wordfe,  Phil.  Trann^  618,  1776.  Mine  da 
mercore  corn^  da  Lis^  Grist,  iii.  161, 1783.  Quecksilber-Homerz  Wem^  BergnL  J.,  381, 1789. 
Horn  QaicksilTer ;  Dichlorid  of  Mercury.  Ealomel,  Ohlorquecksilber,  Ghlormercur,  (Term.  Mer« 
cure  cfalorur^  Fr, 

Tetragonal.  (?Al-i=129^  4';  fl^=l-232.  Observed  planes:  vertical, 
7,  w,  i-|;  octahedral,  i,  i,  1 ;  f^*,  2-i ;  zirconoid,  2-2,  2-f,  f-2. 

0  A  2-^=112^  5'        OM  =119^  51'        2-i  A  2-i,  pyr.,=  98^    8' 
(?  A  f  1=14:0  86       {?Ai=149    51         lAl,      pyr.,=104   20 

Pyramid  2-i  when  alone  jgives  a  very  acute  termination  to  the  prism. 
Cleavage:  L  indistinct.  Twins  compounded  so  as  to  have  the  vertical 
axis  in  one  line,  but  the  e(]^es  of  the  pyramid  of  one  in  the  same  plane  with 
the  faces  of  the  pyramid  of  the  other. 

H.=l— 2.  Gr.=6482,  Haidinger.  Lustre  adamantine.  Color  white, 
yellowish-ffray,  or  ash-gray,  also  grayish,  and  yellowish-white,  brovm. 
Streak  paft  yellowish-white.  Translucent — subtranslucent.  Fracture  con- 
choidal.     Sectile. 

Oomp^— Hg*  Cl=Chlorine  16-1,  mercury  84*9=100. 

Pyr.,  eto« — ^In  the  closed  tube  Yolatilizes  without  f\i8ion,  condensing  in  the  cold  part  of  the  tube 
as  a  wMte  sublimate ;  with  soda  glycs  a  sublimate  of  metallic  mercury.  B.B.  on  charcoal  volati- 
lises,  coating  the  coal  white.  Insoluble  in  water,  but  dissolved  by  nicro-muriatic  acid ;  blackens 
when  treated  with  alkalies. 

Obs, — At  Moschellandsberg  in  the  Palatinate,  coating  the  cavities  of  a  ferruginous  gangue, 
associated  witib  cinnabar— crystals  often  large  and  well-defined ;  also  at  the  quicksilver  mines  of 
Idria  in  (Wniola ;  Almaden  hi  Spain;  Horzowitz  m  Bohemia. 

According  to  Hessenberg,  crystals  ttom  Moschellandsberg  afford  OAl-i=rl29*' 40',  0A2-i= 
112"  35'. 

Named  ih>m  /caXtf;,  leaiuiiftd^  and  /iJXt,  Aonay,  the  taste  being  sweet,  and  the  compound  the  Mer' 
turiua  dtdcis  of  early  chemistxy. 

137.  STIiVrrXL  Muriate  of  Potash  (fr.  Vesuvius)  SmiGison,  Ann.  PhiL,  II.  vi.  268,  1823. 
Chlorid  of  Potassium.  Kali  Sahssaures,  Ohiorkalium,  Oerm.  Sylvine  .BrmI,  Tr.,  ii.  511,  1832. 
HoeveUt  ff.  Girard,  Jahrb.  Min.  1868,  568.  Leopoldit  K  Reichardi,  Jahrb.  Mm.  1866,  831, 
Schatzellit  and  Hovellit  (fr.  StassfurtX  B.  H.  Ztg.,  rxiv.  270,  Ann.  Ch.  Phys.,  IV.  v.  318,  324. 

Isometric.    Figs  1,  6,  2.    Cleavage  cubic.    Also  compact. 
H.=2.     G.=l-9— 2.     "White  or  colorless.     Vitreous.    Soluble;  taste 
like  that  of  common  salt. 

Oomp. — ^K  Cl=Pota88ium  52'5,  chlorine  47*6=100.  That  of  Vesuvius,  according  to  A.  MuUer 
(Verb.  Ges.  Basel,  1854,  US),  is  pure,  affording  no  trace  of  lime,  magnesia,  or  alumina,  and  only  a 
trace  of  soda.  The  sylvite  of  the  Anhalt  salt  mme,  Leopoldshall,  afforded  Beichardt  (1.  c.)  £  52*4, 
CI  47 '4. 

Pyr.,  etc. — ^B.B.  in  the  platinum  loop  fuses,  and  gives  a  violet  oobr  to  the  outer  flame.  Added 
to  a  salt  of  phosphorus  bead,  which  has  been  previously  saturated  with  ozyd  of  copper,  colors  the 
O.F.  deep  azure.  Water  completely  dissolves  it,  100  parts  taking  up  84'5  at  18*75°  G.  Heated 
with  sulphuric  acid  gives  off  muriatic  add  gas. 

Obs. — Occurs  at  Vesuvius,  about  the  furoaroles  of  the  volcano.  Also  at  Stassfurt,  in  the 
camaUite  beds  of  the  salt  formation;  at  Leopoldshall  (/acfpoMife). 

The  compound  is  the  ScU  digesUvua  Syhni  of  early  chemistry,  whence  BeudanVs  name  for  the 
species,  lliere  is  no  reason  for  changing  it  in  the  fact  that  the  earlier  known  mineral  was  of 
volcanic  origin. 
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138.  HALTTI!.  OOMMON  SALT.  Bock  Salt,  Muriate  of  Soda,  Chlorid  of  Sodium.  Kochsak 
Steinsals,  Bergsalz,  Germ,  Soude  muriate,  Ghlorure  de  sodium,  Sal  gezmnc,  Fr,  Salmare 
i3fei«i.,  Tr.,  1832.    Halitos  Gtocfc,  SyiL,  290,  1847. 

^^2  Isometric.     Observed  planes,  ^,  1,  /,  i-2.    Figs.  1, 

2,  6,  16,  and  6  +  16 ;  usually  in  cubes ;  rarely  in  octa- 
hedrons ;  faces  of  crystals  sometimes  cavernous,  as  in 
f.  122.    Cleav^e :  cubic,  perfect.    Massive  and  granu 
lar,  rarely  columnar. 

H.=2-5.     G.=2-l-2-257 ;  of  pure  crystals,  2-135, 
Hunt.     Lustre  vitreous.    Streak  white.    Color  white, 
also  sometimes  yellowish,  reddish,  bluish,  purplish  ; 
often  colorless.    Transparent — translucent.    Fracture 
conclioidal.    Eather  brittle.     Soluble ;  taste  purely  saline. 

Oomp.— Na  Cl=Clilorino  60*7,  sodium  39-3=100.  Commonly  mixed  with  some  sulphate  of 
lime,  cihlorid  of  calcium,  and  dhlorid  of  magnesium,  and  sometimes  sulphate  of  magnesia,  which 
render  it  Uable  to  deliquesce.  Analyses:  1-8,  Berthier  (Ann.  d.  M.,  x.  269);  9,  Foumet  (ib.,  IV. 
ix.  551);  10,  Rammelsberg  (Min.  CIl,  1014);  11,  12,  0.  A.  Goessmann  (Bep.  on  Petit  Anse  SaU 
Mine,  Bureau  of  Mines,  New  York,  1867,  17): 

Naa      MgQ       Ca§      SaS     %S 


1.  Tic,  whiU 

99-3 

0-5 

CUy  0-2=100  B. 

2.    •*    grayish 

97-8 

0-3 

1-9=100  B. 

3.     **    gray 

90-3 

5-0 

2-0 



2-0  fi  0-7=100  B. 

4.     "    red 

99-8 

—  :&  0-2=100  B. 

5.  Marennes,  whiiish 

97-2 

0-4 

1-2 

0-5 

0-7=100  B. 

6.          "         yellow 

96-70 

0-23 

1-21 

0-66 

1-20=100  B. 

7.         "         red 

96-78 

0-68 

1-09 

0-60 

0-86=100  B. 

8.         "         green 

96-27 

0-27 

109 

0-80 

1-57  =  100  B. 

9.  Algiers 

97-8 

1-1 

5i  1-5,  fl  0-6=100  P. 

10.  Stassfurt 

97-35 

1-01 

0-43 

0-23, 

10[  0-30=99-32  BanmL 

11.  Petit  Anse,  whUe 

98-88 

tr. 

0-79 

OaCl  tr.,  fi  0-33=100  Goessmann. 

12.  St  Domingo 

98-33 

0-04 

1-48 

0-06, 

fl:  007,in8oL  0-01=99-99  Goessmann. 

Other  analyses:  Salt  fh>m  Stassfurt,  by  Heintz,  Z3.  nat.  Yer.  Halle,  xi.  345;  from  Algiers, 
6y  de  Marigny  and  Simon,  Ann.  d.  M.,  xiu  674 ;  Irom  Wieliczka,  Berchtesgaden,  Hall  hi  the  Tyrol, 
Hallstadt,  Schwabisch-Hall,  by  G.  Bischof,  GeoL,  ii.  1669,  1675;  from  Erfurt  and  Cardona,  by 
S6chting,  ZS.  nat  Yer.  Halle,  vii  404;  from  Yesuvius,  1822,  by  Laugier,  Pogg.,  iii.  79;  ft-om 
Yesuvius,  1850,  by  Bischof;  from  Yesuvius,  1850,  by  Scaochi,  Ann,  d.  M.,  lY.  xvil  823;  from 
Yesuvius,  1855,  by  Deville,  BuU.  G.  Fr.  IL  xiil  620. 

Dissolves  in  three  parts  of  water.  Some  varieties  attract  moisture,  but  are  luichanged  in  a  dry 
atmosphere. 

The  Tnartinsite  of  Karsten  (J.  pr.  Ch.,  xxxvL  127)  contains  9*02  per  cent  of  sulphate  of  magnesia, 
which  is  equivalent  to  10  parts  of  common  salt  to  I  of  sulphate  of  magnesia.  It  is  from  Stass- 
furt In  Rammelsberg's  analysis  the  water  was  hygroscopic,  and  the  specimen  contained  0'4S 
of  mixed  karstonito.  In  a  dirty  reddish  salt  from  Abingdon,  Washington  Co.,  Ya.,  B.  Stieren 
found  (Jahresb.,  1862,  766)  NaCl  90-55,  gypsum  0-46,  day  and  carb.  lime  9*00=100. 

The  bluish  and  indigo-colored  salt  of  Stassfurt,  etc.,  possibly  owes  its  color,  according  to  Prof. 
S.  "W.  Johnson,  to  the  presence  of  subchlorid  of  sodium. 

Pyr.,  etc.— In  the  closed  tube  ftises,  often  with  decrepitation ;  when  fused  on  the  platinum 
loop  colors  the  flame  deep  yellow.    Other  reactions  like  those  given  under  sylvite. 

Obs,— Common  salt  occurs  in  extensive  but  irregular  beds  in  rocks  of  various  ages,  associ- 
ated with  gypsum,  polyhalite,  day,  sandstone,  and  calcite;  also  dissolved,  and  forming  salt 
springs. 

In  Europe  and  England  it  occurs  in  the  Triassic,  assodated  with  red  marl  or  sandstone,  but  it  ia 
not  confined  to  these  rocks.  At  Durham,  Northumberland,  and  Leicestershire,  England,  salt  springs 
rise  from  the  Carboniferous  series;  in  the  Alps,  some  salt  works  are  supplied  from  Oohtic  rocks ; 
•he  famous  mines  of  Cardona  and  "Wieliczka  are  referred,  the  former  to  the  Green  Sand  formation. 
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and  the  latter  to  Tertiary  rockB.  Salt  springs  also  occur  in  volcanic  regions.  In  the  United  States 
the  brines  of  New  York  come  from  Upper  Silarian  strata ;  those  of  Ohio,  Pennsylvania,  and  Vir- 
ginia, mostly  from  Devonian  and  Subcarboniferous  beds ;  those  of  Michigan,  mainly  from  the 
Sabcarboniferons  and  Carboniferous ;  while  in  Louisiana,  at  Petit  Anse,  there  is  a  thick  bed  of 
pure  salt  in  the  Post-tertiary  or  more  recent  deposits  of  the  coast ;  recent  explorations  there  have 
proved  that  it  underlies  144  acres,  and  it  has  been  penetrated  to  a  depth  of  38  feet  without 
showing  any  change  in  its  structure  or  purity.  Salt  also  occurs  as  efflorescences  over  the  dry 
prairies  and  shallow  ponds  or  lakes  of  the  Rocky  Mountains,  California,  Atacama;  and  in  most 
desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  mines  of  Europe  are  at  Wieliczka,  in  Poland ;  at  Hall,  in  the  Tyrol ;  Stassfurt,  in 
Prussian  Saxony;  and  along  the  range  through  Beichenthal  in  Bavaria,  Hallein  in  Salzburg, 
Halistadt,  Ischl,  and  Ebensee,  in  Upper  Austria,  and  Aussoe  in  Stjrria;  in  Hungriiry,  at  Marmoros 
and  elsewhere;  in  Transylvania;  Wallachia,  Gallicia,  and  Upper  Silesia;  Tic  and  Dieuze  in 
Prance;  Valley  of  Cardona  and  elsewhere  in  Spain,  formuig  hills  300  to  400  feet  high;  Bex  in 
Switzerland;  and  Northwich  in  Cheshire,  England.  At  Cheshire  it  occurs  in  a  basin-shaped 
deposit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  diameter,  which  are  composed 
of  concentric  coats,  and  present  polygonal  figures.  It  is  but  little  contaminated  with  impurities, 
and  is  prepared  for  use  by  merely  crushing  it  between  iron  rollers.  At  the  Austrian  mines, 
where  it  contains  much  clay,  the  salt  is  dissolved  in  large  chambers,  and  the  day  thus  precipitated. 
After  a  time  the  water,  fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  evaporating 
houses,  and  the  chambers,  after  being  cleared  out,  are  again  filled ;  at  Berchtesgaden,  the  water 
is  saturated  in  a  month,  at  Hall  it  takes  nearly  a  year. 

It  also  occur?,  forming  hills  and  covering  extended  plains,  near  Lake  Oroomiah,  the  Caspian 
Lake,  etc  In  Algeria ;  in  Abyssinia;  in  India  in  the  province  of  Lahore,  and  in  the  valley  of 
Cashmere;  in  China  and  Asiatic  Buasia;  in  South  Ajnerica,  in  Peru,  and  at  Zipaquera  and 
Nemocon,  the  former  a  large  mine  long  explored  in  the  Cordilleras  of  Granada.  Occasionally 
formed  at  the  eruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  in  cubes,  incrustations,  and 
stalactites. 

In  the  United  States,  salt  has  been  found  forming  beds  with  gypsum,  in  Virginia,  Washington 
Ca,  IS  m.  from  Abingdon ;  in  the  Salmon  River  Mts.  of  Oregon ;  in  Louisiana,  as  already  men- 
tioned. Brine  springs  are  very  numerous  in  the  Middle  and  Western  States.  These  springs  are 
worked  at  Salina  and  Syracuse,  N.  Y. ;  in  the  Kanawha  Valley,  Va. ;  Muskingum,  Ohio ;  Michi- 
gan, at  Saginaw  and  elsewhere ;  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and 
raised  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers,  where  it  is  evapo- 
rated by  artificial  heat ;  or  to  basins  for  evaporation  by  exposure  to  the  heat  of  the  sun. 

The  following  table  by  Profl  Beck  (Mineriogy  of  New  York,  p.  112X  gives  the  amount  of  brine 
required  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the  United  States : 


GallB. 

Boone^s  Lick,  Missouri  460 

Conemaugh,  Penn.  300 

Shawnee  town,  IlL  280 

Jackson,  Ohio  213 

Lockhart's,  Miss.  180 

Si.  Catherines,  Upper  Canada  120 

ZanesvUle,  Ohio  95 


GaUa. 

Kanawha,  Va.  75 

Grand  River,  Ark.  80 

Illinois  River,  Ark.  80 

Montezuma,  N.  Y.  70 

Grand  Rapids,  Mich.  60-60 

Muskingum,  Ohio  50 

Salina— Old  wells  40^5 

New  wells  80-85 


Sea  water  at  Nantucket  gives  a  bushel  of  salt  for  every  350  gallons. 

Composition  of  Syracuse  brines,  according  to  analyses  by  Dr.  C.  A.  Goessmann  (private  coio* 
munication) : 


L 

Chlorid  of  sodium  16*7503 

Sulphate  of  lime  0*5673 

Chlorid  of  cakdum  0*1594 

Chlorid  of  magnesium  0*1464 

Bromid  of  magnesium  0*0022 

Chlorid  of  potassium  0*01 1 0 

Carbonate  of  protoxyd  of  iron  00034 

Water  82*8600 

100 


IL 

15*5317 

0*6772 

01588 

0*1444 

0*0024 

0*0109 

.    0*0044 

83*5767 

100 


IIL 

18*2465 
0*6117 
0*1984 
0*1784 
0-0026 
0*0119 
00086 

80*8470 

100 


IV. 

13*3767 
0*5234 
01037 
0*1336 
0*0017 
0*0086 
0*0015 

85*8508 

100 


Na  L  haa  G.=l-1300  at  16"  Baum^,  and  20'  C.    No.  IL  has  G.=l*1225  at  15''  Baum6,  and 
31^  a    The  Beginaw  brines,  Michigan,  afford  about  19*250  of  salt 

A 
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Vast  lakes  of  salt  water  exist  in  man7  parts  of  the  world  Lake  Timpanogoa  in  the  Bocky 
mountains,  4,200  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  2,000  square 
miles  in  area.  Xu  Gale  found  in  this  water  20*1 96  per  cent  of  chlorid  of  sodium  (St&nsb.  Ezped. 
cited  in  Am.  J.  ScL,  IL  xvii.  129).  The  Dead  and  Caspian  Seas  are  salt,  and  the  waters  of  the 
former  contain  20  to  26  parts  of  solid  matter  in  100  parts.  Prof.  Gmelin,  who  analyzed  a  portion 
of  these  waters  of  specific  gravity  1'2I2,  found  them  to  contain  chlorid  of  calcium  3'336,  chlorid 
of  magnesium  12*167,  chlorid  of  sodium  'if'039,  sulphate  of  lime  0*052,  bromid  of  magnesium  0*443, 
chlorid  of  potassium  1-086,  chlorid  of  aluminum  0*144,  chlorid  of  ammonium  0*007,  chlorid  of 
manganese  O'l 61 =24*436,  with  75*665  water =100*000.  This  result  is  given  as  corrected  by 
Bfarchand. 

Alt. — ^Anhydrite,  gypsum,  polyhahte,  occur  as  pseudomorphs  after  this  species ;  also  celestinc, 
dolomite,  quartz,  hematite,  pyrite ;  the  removal  of  the  sail:  cubes  by  their  solution,  leaves  a  cavity 
which  any  mineral  may  then  occupy.  The  hopper-shaped  crystals  often  leave  an  impression  of 
their  form  on  days. 

139.  SAIi  AMMONIAC.  Naturliches  Salmiak  (fr.  Bucharia)  J.  G,  ModtH,  Versuch  fiber  ein 
nat  Salmiak,  Leipzig,  1758.  Muriate  of  Ammonia ;  Chlorid  of  Ammonium.  Salmiak  Germ, 
Ammoniaque  muriate  Fr,    Sahniac  Beud.^  Tr.,  1832. 

Isometric.  Observed  planes,  0^  1,  /,  2-2.  Figs.  1,  2,  3,  6,  10,  14. 
Cleavage  octahedral.  Also  stalactitic,  and  in  globular  masses ;  in  crusts, 
or  as  an  efflorescence. 

H.=l"5— 2.  G.=l-528.  Lustre  vitreous.  Color  white;  often  yellow- 
ish or  grayish.  Streak  white.  Translucent — opaque.  Fracture  conchoidal. 
Soluble ;  taste  saline  and  pungent ;  not  deliquescent. 

Comp. — KH*GL=Am  01=:Ammomum  83-7,  chlorine  €6*3=100.  Klaproth  obtained  (Beitr.,  iiL 
89): 

Vesuvius.  Bucharia. 

Chlorid  of  ammonium                      99-5  97*50 

Sulphate  of  ammonia                         0*6  2'50 

B.  Siniman,  Jr.,  obtained  (Dana-s  G.  Rep.  Ezpl.  Exp.,  202)  for  a  specimen  from  Eilauea,  Hawaii, 
Chlorid  of  ammonium  65*53,  chlorid  of  iron  12*14,  sesquioxjd  of  iron  810,  chlorid  of  aluminum 
13*00,  insoluble  matter  and  loss  1*23=100.  For  an  analysis  of  an  impure  Stromboli  specimen, 
see  C.  Schmidt,  in  ZS.  G.,  ix.  403. 

Pyr.,  etc—Sublimes  in  the  closed  tube  without  fusion.  Pulverized  with  hydrate  of  lime,  or 
heated  with  a  solution  of  caustis  alkali,  gives  off  pungent  ammoniacal  vapors.  Soluble  in  three 
times  its  weight  of  water. 

Obs. — Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Vulcano,  Vesuvius,  Stromboli,  Sand- 
wich Islands,  and  near  Hccla  after  the  eniption  of  1845,  as  observed  by  Bunsen.  Observed  after 
the  eruption  of  Vesuvius  in  1855,  in  rhombic  dodecahedrons  with  cavernous  faces ;  and  as  uuual 
it  occurred  where  the  lavas  had  spread  over  soil  and  vegetation.  Also  found  in  small  quantities 
in  the  vicinity  of  ignited  ooal  seams,  as  at  St.  Etienno  in  France,  and  also  at  Newcastle,  and  in 
Scotland ;  crystallized  near  Duttweiler  in  Prussia,  where  a  coal  seam  has  been  buruing  for  more 
than  a  hundred  years.  It  occurs  also  in  Bucliaria;  at  Kilauea  in  Hawaii,  a  variety  which  con- 
t&ins  largely  of  iron  (see  above),  and  becomes  rusty  yellow  on  exposure ;  in  guano  from  the  Cliiu- 
cha  Islands. 

The  2lAf  et/i/iuviax^f,  sal-ammonlac  of  Dioscorides,  Celsius,  and  Pliny,  is  proved  by  Bcckmann  (Hist^ 
of  Inventions,  iv.  360)  to  bo  common  rock  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon.  The 
name  was  afterward  transferred  to  the  muriate  of  ammonia,  when  subsequently  manufactured  in 
Egypt.  Sal-ammoniac  is  supposed  to  have  been  included  by  the  ancients,  with  one  or  two  other 
species,  under  the  name  of  nibrwr^  which,  according  to  Phny,  gave  the  test  of  ammonia  when 
mingled  with  quicklime. 

140.  OBRARGYRTTB.  Argentum  comu  pelluddo  simile  (fr.  Marienberg),  Oerm,  Hornfarbs- 
Silber,  Ge^ner^  Foss.,  63,  1565.  Argentum  rude  jeooris  colore,  lucem  corneara  habens  (fi*.  Frei- 
berg, eta)  G,  Fabridus,  De  Bebus  Met,  1566.  Glaserz,  dursichtig  wie  ein  Horn  in  einer  Lan- 
tern, MaUheaitUf  Sarept,  1585.  Hom-Silfver,  Minera  argent!  cornea,  A.  sulphure  et  aroenicQ 
mineralisatum,  TToS.,  310, 1747.  Argento  addo  salis  mineralisatum,  Homerz,  OronsL,  159,  1768. 
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Slberbornerz,  SUberkerat,  Honuilber,  Ghlor-SUber,  Germ.  Horn  Silver;  Ooraeoos  SQvor 
Argont  muriate,  Argent  com^  Cblorure  d*argent  F^.  Bnttermilcherz  (first  mentioned  early  is 
nth  oentnry).  Kerargyre  Beud^  Tr.,il  501,  1832.  Kerat  J7aul,  Handb.,  506^  1845.  Argyro 
ceratite  Cfitx^  Sjjl,  249,  1847.    Plata  comoa  blanca  Domeyko,  Uio.,  200,  1345.    Kerargyrlte 

Isometric.  Observed  forms,  (9,  /,  1,  2,  2-2 ;  f.  1,  2,  3,  5,  6,  7 ;  also  5 
with  planes  1,  2,  2-2.  Cleavage  none.  Twins:  composition-face  octa 
hedraf.  Usually  massive  and  looking  like  wax ;  sometimes  columnar,  oi 
bent  columnar ;  often  in  crusts. 

H.=l— 1*6.  Q.=5*562;  6-31-— 5*43,  Domeyko.  Lustre  resinous,  pass- 
ing into  adamantine.  Color  pearl-gray,  grayish-green,  whitish,  rarely 
violet-blue,  colorless  sometimes  when  perfectly  pure ;  brown  or  violet- 
brown  on  exposure.  Streak  shining.  Transparent — ^feebly  subtranslucent. 
Fracture  somewhat  couchbidal.     Sectile. 

Oomp.— Ag  Cl=:Chlorine  24*7,  silver  75-3=100.  This  constitution  corresponds  witb  KUp- 
roth's  analyses  (Beitr.,  L  184,  and  iv.  10) ;  also  F.  Held's  of  a  specimen  from  OhaiHarcillo,  Chili 
(Q.  J.  Oh.  Soc.,  X.  339). 

Pyr.,  etc— In  the  closed  tube  fuses  without  decomposition.  B.B.  on  charcoal  gives  a  globule 
of  metaOic  silver.  Added  to  a  bead  of  salt  of  phosphorus,  previously  saturated  with  oxjd  of  copper, 
and  heated  in  O.F.,  imparts  an  intense  azure-blue  to  tho  flame.  A  fragment  placed  on  a  strip  of 
zinc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  finally  is  entirely  reduced 
to  metallic  silver,  which  shows  the  metallic  lustre  oa  being  pressed  with  the  point  of  a  knife. 
Insoluble  in  nitric  add,  but  soluble  in  ammonia. 

Obs.— Occurs  in  veius  of  day  slate,  accompanying  other  ores  of  silver,  and  usually  only  in  the 
higher  parts  of  these  veins.  It  has  also  been  observed  with  ochreous  varieties  of  brown  iron 
ore ;  also  with  several  copper  ores,  calcite,  barite,  etc. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  fVom  Peru,  Ohili,  and 
tf  eztco,  where  it  occurs  with  native  sUver.  In  Ohili,  at  some  mines,  it  is  a  much  less  commoo 
ore  than  the  chlorobromid ;  often  contains,  intimately  mixed  with  it,  native  silver  in  very  minute 
grains ;  it  occurs  at  Tres  Puntos,  Ataoama,  GhaQarcQlo  near  Copiapo,  and  elsewhere  in  Chilu  Also 
in  Nicaragua  near  Ocotal ;  in  Dept  of  Gracias,  Honduras.  It  was  formerly  obtained  in  the  Saxon 
mining  districts  of  Johanngeorgenstadt  and  Freiberg,  but  is  now  rare ;  a  mass  weighing  six  and 
three-quarter  pounds,  from  this  region,  is  in  the  Zwiuger  collection  at  Dresden.  It  also  occurs  in 
the  Altai,  at  the  mines  of  Sraeinogorsk  and  Krukovskol ;  at  Kouigsberg  in  Norway ;  in  Alsace ; 
rarely  in  Cornwall,  and  at  Huelgoet  in  Brittany.  In  Nevada,  about  Austin,  Lander  Co.,  abun- 
dant ;  at  mines  of  Comstodc  lode.  In  Arizona,  in  the  Willow  Springs  dist.,  veins  of  El  Dorado 
canon,  and  San  Fraudsco  disL  In  Idaho,  at  the  Poorman  mine,  in  crystals  some  half  an  inch 
across,  mostly  cubes  and  cubo-ootahodrons,  but  occasionally  with  other  planes,  and  in  twins  con- 
sisting of  two  interpenetrating  cubes,  the  angles  of  one  projecting  from  the  faces  of  the  other. 

At  Andreasberg  in  the  Harz,  an  earthy  variety  is  met  with,  ctdled  by  the  Germaus  Buttermilk 
ore  {BuUermikhenj  Thonige  BornsHb&r)^  which,  according  to  Klaproth  (Beitr.,  i.  137),  contaius 
silver  24'64^  chlorine  8*28,  alumina  67*08.  Funckens  describes  it  as  **  woiss  und  diinn  wie  eine 
Buttermifeh"  (LeoE  Min.,  ii.  101,  1794). 

Named  from  xioa^,  ham,  and  apyopH^  silver—- (kraiargyrit$i  the  proper  derivative,  being  contracted 
to  OerargyriU.    The  Greek  k  becomes  c^  as  in  other  cases. 

141.  BMBOUTB.  Ghlorobromnre  d'aigent  Domeylco,  Ann.  d.  M.,  IY.vL153, 1844;  Berthier, 
lb.,  lY.  11  640^  1842.  Plata  cornea  verde  Domeyko^  Min.,  202,  1845.  Bmbolit  BreWi,^  Pogg-, 
IrxvlL  184,  1849.  Ohlorobromid  of  Silver.  GhlorbromsQber.  Megabromite,  Microbromit, 
Breiih.,  B.  H.  Ztg.,  xviiL  449,  1859. 

Isometric.  Figs.  1, 4, 6, 7, 6 +7, 11.  Also  massive ;  sometimes  stalactitic 
or  concretionary  at  surface. 

H.==l«l-5.  G.=:5-31«543,  Domeyko:  553,  Yorke;  6-79-5-81, 
BreitK  Lustre  resinous  and  somewhat  adamantine.  Color  grayish-green 
and  asparaffus-green  to  pistachio  or  yellowish-green,  and  yellow,  often  dark; 
becoming  aarker  externally  on  exposure. 
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Oomp. — Ag  (01,  Br),  the  ratio  of  the  chlorine  to  the  bromine  varying  indefinitely,  the  yeUowish 
vurieties  and  tiiose  of  deeper  gpreen  colors  containing  the  largest  proportion  of  bromine.  Analysea : 
1,  2,  Domeyko  (Mln^  1845,  203,  and  1860,  212) ;  3,  Muller  (B.  H.  Ztg.,  zviiL  449) ;  4,  5,  Domeyko 
(L  c.) ;  6,  7,  P.  Field  (Q.  J.  Oh.  Soc.,  x.  239) ;  8,  Yorke  (Q.  J.  Oh.  Soo,  iv.  149) ;  9,  Plattner  (Pogg., 
IxxviL  134);  10,  11,  Domeyko  (L  a);  12,  Richter  (B.  H.  Ztg.,  xviii.  449);  13,  F.  Field  (L  a);  ar- 
ranged in  the  order  of  the  proportion  of  bromid  to  chlorid  (mentioned  in  column  Br :  01),  commenc- 
ing with  those  having  the  least  of  the  bromid: 


Ag 

Br 

01 

Br: 

:C1 

1.  GhafJarcillo,  pearly  green 

Tl-94 

7-92 

20-14 

:  5-67 

Domeyko. 

2.        "               **          " 

70-44 

11-53 

18-03 

:  3-6 

(1 

8,  Oopiapo,  microbroTnite 

69-84 

12-39 

17-77 

I  S 

Muller. 

4.  Qwllota,  pearly  green 

69-28 

14-80 

16-42 

:  2-75 

Domeyko 

6.  OhafinrciUo  "       " 

69-14 

14-63 

16-23 

;  2-6 

u 

6.        "         light  geeen 

68-22 

16-84 

14-92 

2 

Field. 

n.        "         emMiU 

66-94 

19-82 

18-18 

1-5 

(C 

8.  Chili,  Greenish  yeUow 

66-95 

19-90 

18-15 

1-5 

Yorke. 

9.  Ghafiarcillo,  embolOe 
10.        "               ** 

66-86 
66-84 

20-08 
20.09 

18-06 
13-07 

Plattner. 
Domeyko. 

;  1-5 

11.        "            yeUmo 

66-58 

20-85 

12-62 

1-83 

it 

12.  Megdbromite 

64-19 

26-49 

9-32 

0-8 

Eichter. 

18.  Chafiaroillo,  dark  green. 

61-07 

33-82 

5-00 

:  0-33 

Field. 

The  megdbromiie  and  microbromiie  of  Breithaupt  are  only  varieties  of  embolite  based  on  the  pro* 
portion  of  bromid  to  chlorid,  and  are  even  indistinct  as  varieties,  these  extremes  being  connected 
by  indefinite  shadings.  The  above  numbers  for  Domeyko's  and  Yorkers  analyses  are  calculated 
from  their  statements  of  the  proportion  of  chlorid  and  bromid,  which  they  give  as  follows : 


1 

2 

4 

5 

8            10 

11 

Chlorid  of  silver 

81-4 

72-9 

66-4 

65-6 

63-2         52-8 

51-0 

Bromid  of  silver 

18-6  D. 

271  D. 

83-6  D. 

34-4  D. 

46-8  Y.   47-2  D. 

490 

ObB. — Abundant  in  Chili,  constituting  the  principal  silver  ore  of  the  mines  of  Chaiiardllo,  and 
found  also  at  Agua-Amarga,  Tres-Puntaa,  Bosilla,  and  at  all  the  new  openings  in  the  province  of 
Copiapo ;  found  also  at  Eulalia  in  Chihuahua^  Mexico ;  at  the  mine  of  Ooloal  in  Gradas,  Honduras. 

Earned  (torn  l/iffiXiov^  an  intermediate^  because  between  the  chlorid  and  bromid  of  silver. 

142.  BROBffTRITE.  Bromnre  d' Argent,  Plata  Yerde  Mex,^  (fr.  Mexico  and  Huelgoet),  Berth., 
Ann.  d.  M.,  HL  xix.  784,  742,  1841,  IV.  ii.  526.  Bromid  of  Silver;  Brom'c  Silver.  Bromsilber 
Germ.  Bromit  Said.,  Handb.,  506,  1845.  Bromyrite  Dana^  Min.,  93,  1854.  Bromargyrit 
Bamm^  Min.  Oh.,  196,  1860.    Plata  cornea  amarilla  melada  2>077itfy^,  Min.,  214,  I860. 

Isometric.  Figs.  1,  2,  4,  6.  Occurs  usually  in  small  concretions  ;  rarely 
in  crystals. 

E[.=2— 3.  G.=5*8--6.  Lustre  splendent.  Color  when  pure  bright- 
yellow  to  amber-colored,  slightly  greenish ;  often  grass-green  or  olive-green 
externally.     Little  altered  in  color  on  exposure.     Sectile. 

Oompb — ^Ag  Br=Bromuie  42*6,  silver  57-4=100.  Analyses :  1,  Berthier  (Ann.  d.  1£,  IV.  h 
526) ;  2,  F.  Field  (Q.  J.  Ch.  Soa,  x.  241) : 


1.  Hiexlco 

2.  Chafiaroillo 


Bromine  42*44 
42-67 


Silver  StlJe-slOO  Berthier. 
57-43=100  Field. 


In  the  Chilian  ore  Domeyko  found  57-1  of  silver. 

Pyr.,  eto. — In  the  dosed  tube  and  with  metallic  zinc  reacts  like  oerargyrite.  B.B.  on  charcoa 
emits  pungent  bromine  vapors  and  yields  a  globule  of  metallic  silver.  Fused  with  bi-sulphate  of 
potash  in  a  matrass  gives  ofif  yellowish-brown  vapors  of  bromine.  Insoluble  in  nitric  add.  Diffi- 
cultly soluble  in  ammonia. 

Obfl. — With  other  silver  ores  iu  the  district  of  Plateros,  Mexico,  and  at  the  mine  of  San  Onofre, 
leventeen  leagues  from  Zacatecas,  associated  with  chlorid  of  silver  and  carbonate  of  lead ;  also  in 
crystals  at  Chaiiarcillo,  ChUi,  with  chlorid  of  silver,  sometimes  imbedded  in  caldte ;  also  at  Hue)' 
goet  in  Brittany,  with  cerargjrrite. 


Digitized  by 


Google 


in 


143.  lODYRTTB.  lodure  d'Argent  VauqueUn^  Ann.  Ql  Fbys.,  zxix.  99,  1825;  Dorruyio^  Ajul 
d.  11,  IV.  vu  358,  1844.  Plata  cornea  amarilla  Domeyko,  Min.,  206,  1846.  Iodic  SUrer.  lod- 
saber  Otrm.  lodit  Haid.,  Handb.,  506,  1845.  lodyrite  DanOy  Min.,  95,  1854.  lodaigyrit 
RamiLy  Min.  Gh.,  197,  1860. 

Hexagonal.  0  A  1=138°  46' ;  a=0-81438.  Observed  planes :  0,  /,  4, 
2,  ^.    Angles : 

(9a2=118°  Oh^  =154°  49'        1A2,  pyr.,  =127°  36' 

<?A4=104   53'        iAi,   pyr.,=155    26         4a4     ^'     =122   12 

Cleavage :  basal  perfect.  Also  massive,  and  in  thin  plates  with  a  lamel- 
Isj*  stmcture 

Soft.  G.=5-5-5-71;  5-707,  Damour;  5504,  Domeyko;  5-64-5-67, 
Breith.  Lustre  resinous  to  adamantine.  Color  citron  and  sulphur-vellow 
to  yeUowish-green,  sometimes  brownish.  Streak  yeUow.  Translucent. 
Plates  flexible,  sectile. 

Oomp< — Ag  I=Iodine  54,  sflver  46=100.  Analyses :  1,  Domeyko  (1.  a) ;  5,  Damonr  (Ann.  d 
AL,  V.  iv.  329) ;  3,  4,  J.  L.  Smith  (Am.  J.  Sol,  TL  xviiL  374) ;  6,  F.  Field  (J.  Ch.  Soa,  x.  241) : 

Ag  I 

1.  Algodones        46*25        [53*75]=  100  Domeyko. 

2.  "  (J)  45-72  54-03=99-76  Damour. 

3.  "  46-52  52*93= 99*45*  Smith. 

4.  "  46-38  53*U-:99-49*  Smith. 

5.  Chafiarcillo      45-98         54*02=100  Field. 

•  With  traeei  of  chlorine  aod  oopper. 

Pyr*,  etc — In  the  dosed  tuhe  fuses  and  assumes  a  deep  orange  color,  but  resumes  its  yellow 
color  on  oooling.  B.B.  on  charcoal  glyes  fhmes  of  iodioe  and  a  globule  of  metallic  silver.  With 
sine  reacts  like  cerargyrite  and  bromyrito.  Fused  with  bisulphate  of  potash  in  a  matrass,  yields 
violet  vapors  of  iodine. 

Obs.— -Occurs  in  thin  veins  or  seams  in  horustone  at  Albarradon,  near  MazapU ;  in  Mexico ;  at 
Algodones,  12  leagues  from  C!oquimbo;  less  abundantly  at  Pelirio  mines  of  Ghafiardllo,  Chili, 
where  the  crystals  are  sometimes  half  an  inch  broad  (Breith.,  B.  H.  Ztg.,  zviii  450) ;  also  at  Guar 
dalajara  in  Spain.  In  Arizona  at  Oerro  Colorado  mme.  Descloizeauz  has  pointed  out  its  ho- 
moBomorphism  with  greenodLite  (Ann.  Ch.  Phys.,  HL  xl.). 

144.  GOGOH^ITE.    lodnre  de  Hercnre  Dd  Rio ;  Bntd.,  Tr.,  u.  5 1 5, 1 832.    Coccinit  Said.,  Handb., 
572,  1845.    Mercnre  iodur^  i^.    lodquecksilber  Chrm, 

In  partides  of  a  leddish-brown  color  on  selenid  of  mercury,  adamantine  in  lustre,  at  Casas 
Yiejaa^  Mexico;  and  supposed  by  Del  Hio  to  be  an  iodid  of  mercury.  But  Castillo  says  (Colegio 
de  Wd.  Mexico,  1865)  that  specimens  labelled  by  Bel  Bio  contain  no  iodine,  and  appear  to  be 
largely  chlorine  and  mercury,  yet  are  not  calomel  Castillo  describes  it  from  Zimapan  and  Cule- 
bras,  both  massive  and  in  acute,  adcular,  rhombio  pyramids,  2-6  mm.  long;  color  fbe  red  to  yel- 
low, and  sometimes  yellowish-green,  changing  to  greenish-gray  and  dark  green  on  exposure ; 
transparent  to  translucent  In  a  closed  tube  affords  a  sublimate,  white  when  cold,  of  Hg^Cl,  and 
leaves  a  residuum  which  is  dull  red  while  hot,  orange-yellow  when  cold,  and  which  B.B.  tuma 
aurora-red,  and  is  dissipated  with  an  odor  like  that  of  selenium. 

146.  OOTOMNITB.    Cotunnia  MonL  ds  On;.,  Prodr.  Oritt.  Yesuv.    Cotunnite.    Chlorid  of 

Lead. 

Orthorhombic.  /A  7=99°  4t6\  0  A  1-1=149°  W;  a:h:  (?=0-5953  :  1 : 
1-1868.  ObBerved planes :  /,  a,i^,i-2, 1-t.  (9a1=142°  6',  (9Al-t=163^ 
22',  1  A 1,  mac.,=133°  22',  brach.,  123^  58',  i-i  A  i-2,  ov.  i-t,=118°  38'.  In 
stcicular  crystala. 
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tl8  OOMFOUMBS  OF  OHLOBINE,   BBOMINE,   lODINB. 

May  be  scratched  by  the  nail.     G.=5-238.    Lustre  adamantine;  iLclin 
ing  to  BUky  or  pearly.     Color  white.    Streak  white. 

Oompi— Fb  C21=Qhlorme  25-6,  lead  74-6=100. 

Pyr.,  eto.~B.B.  on  charcoal  fuses  readily,  spreading  out  on  the  coal  and  yolatiliziog,  gives  a 
white  coating,  the  inner  edge  of  which  is  tinged  yellow  from  ozyd  of  lead;  the  coating  in  BJ?. 
disappears,  tinging  the  flame  asure ;  with  soda  gives  metallic  lead.  A.dddd  to  a  salt  of  phosphoroa 
bead,  previously  saturated  with  o^rd  of  copper,  gives  the  reaction  for  chlorine  (see  oerargyrite). 
Soluble  in  about  22  parts  of  hot  water. 

Obs.— Found  by  Monticelli  and  Oovelli,  in  the  crater  of  Yesuvius,  after  the  eruption  of  1 822, 
aooompaniod  by  chlorid  of  sodium,  and  chlorid  and  sulphate  of  copper ;  also  by  Scaochi  and  Quia- 
cardi  on  the  lava  of  1855. 

Named  after  Dr.  Gotugno  of  Naples.    Angles  very  near  those  of  haidingerite. 


146.  M0LT8ITB.    Eisenchlorid  Bausm.,  1819,  Handb.,  1463,  1847.    Chlorid  of  Iron.    Moly- 

site  J>ana, 

Incrusting.     Color  brownish-red,  light  or  dark,  and  yellow. 

Oomp«— Fe*  Cl'=Chlorine  65-5,  iron  34-5=100. 

Obs. — ^Noticed  by  Hausmann  at  Vesuvius  in  1819,  forming  a  brownish-red  incmstation  on 
lavas;  and  by  Scacohl  in  the  same  region,  as  a  result  of  recent  eruptions  (Kmz.  Yesuv.,  1850-55), 
who  attributes  the  yellow  color  of  the  lavas  about  the  fumaroles  or  steam-holes  partly  to  this 
spedes. 

The  existence  of  a  protocklorid  of  iron  (Fe  01)  at  Yesuvius  was  announced  by  IContioeUi  and 
Govelli ;  bat  this  is  not  confirmed  by  Scoochu 

Kamed  fh>m  /itfAvtrtf,  staiUf  in  allusion  to  its  staining  the  lavas. 


2.  HYDROUS  CHLOEEDS. 

147.  OARNAIiLITXI.    Gamallit  R  Bose,  Fogg.,  xcviil  161, 1856. 

Massive,  granular ;  flat  planes  developed  by  action  of  water,  but  no  dis- 
tinct traces  of  cleavage ;  lines  of  striae  sometimes  distinguished,  which  indi- 
cate twin-composition. 

Lustre  shining,  greasy.  Color  milk-white,  but  often  reddish  from  mixture 
of  oxyd  of  iron.    Fracture  conchoidal.     Soluble.   Strongly  phosphorescent. 

Oomp.— E  G+2  Mg  01+12  H=(i  E+}  Mg)  Gl+4  H=Ohlorid  of  magnesium  84*20,  chlorid 
of  potassium  26*88,  water  38*92=100.  Under  a  more  general  formula  (E,  Mg)  Gl+4  "A,  Analy* 
ses:  1,  2,  Oesten  (Pogg.,  xcviii.,  161);  3,  Siewert  (Jahresb.,  1858,  739);  4,  A.Goebel  (J.pr.  Oh. 
xcvil  6) : 

Ca§    Fe         n 

0-84    0-14    [35-571=100  Oesten. 

1*26  [0-14]  [36*26] =100  Oesten. 

114 ,  fl  86-88-3801  Siewert 

39-67,  gangue  006=100 GoebeL 

The  impure  camalHto  of  the  mine  contains  Mg  CI  29*53,  E  d  21*80,  Na  01 7-95,  sulphate  ox 
potash  10*20,  silicate  of  magnesia  and  alumina,  sand,  and  boracic  add  1*20,  water  and  loss  29*32. 
The  brown  and  red  color  of  much  of  the  mineral  is  due  partly  to  oxyd  of  iron,  which  is  in 
haxagonal  teblea  and  partly  to  organic  matters  (water-plants,  infusoria,  sponges,  eta).    In  anal 


Mga 

EQ  NaQ  CaOl 

1.  Stassftirt,  reddish 

2.  "             " 
3!        "         white 
4.  Maman,  Persia 

81*46 
30-51 
3603 
34-65 

24-27     5*10     2-62 
[24-27]  4-55     8*01 

27-41     0-23   

25-62 
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A,  there  was  some  organic  substance  present  with  the  water ;  and  the  cameliaii  to  blood-red  cobi 
is  shown  to  be  due  to  it 

Pyr^  etc— B.B.  (Uses  easily.  Soluble  in  water,  100  parts  of  water  at  IS'TS^Ol  taking  up 
61-5  parts. 

Obs.— Occurs  at  StassAirt,  where  it  forms  beds  in  the  upper  part  of  the  salt  formation,  alter- 
Bating  with  thinner  beds  of  common  salt  and  kieaeritef  and  also  mixed  with  the  common  salt 
Its  beds  consist  of  subordinate  beds  of  different  colors,  reddish,  bluish,  brown,  deep  red,  some* 
times  colorless.  Sylvine  occurs  in  the  camallite.  Also  found  with  salt  at  Maman  in  Persia.  Its 
richness  in  potassium  makes  it  yaluable  for  exploration. 

Named  after  von  Oarnall  of  the  Prussian  mines. 

Artil— Occurs  artificially  formed  in  the  salt  pans  at  Halle. 

148.  TAOHHTBRITB.    Tachhjdrit  Bamm^  ^ogg.,  xcriiL  261,  1866. 

Massive ;  in  roundish  masses.    Two  distinct  cleavages. 
Color  yellowish.    Transparent  to  translucent.     Very  deliquescent  on 
exposure. 

Oomi;».— (Ca  01+2  Mg  Cl)+12  £C=(i  Ca+}  Mg)  Cl+4  ]^=Ghlorine  41-lt,  calcium  V'tB,  mag. 
nesium  9*30,  water  41*77=100 ;  or  under  a  more  general  formula,  (Ca,  Mg)  Cl+4  ^  Analysis  by 
Rammelsberg  (L  c.) : 

a  40-34  Ga  7  46  Mg  9*51  £[  [42-69]=100 

Pyr.,  eto.— Fuses  easily.  Very  soluble;  100  parts  of  water  at  18*75*'C.  dissolving  ISO'S  of 
the  salt 

Obs. — ^From  the  salt  mines  of  Stassflirt,  in  thin  seams  with  camallite  and  kieserite,  in 
anhydrite. 

Knmed  in  allusion  to  its  ready  deliquescence,  from  rax^ij  quick^  and  v^cue,  water. 

149.  KRBMERSXTB.    Siaenchlorid  mit  den  Chloralkalien  Kremera^  Pogg.,  Ixzxiv.  79, 1S6L 
^     Kremersit  Kenng^  Min.,  9,  1863. 

Isometric.    In  octahedrons. 
Color  ruby-red.    Easily  soluble. 

Oompir— KCa+Am  a+Pe'  01»+3  fi=2  (iK+i  Am)  Cl+Fe' 01*4-3  fl=Ohlorme  65-86,  potas 
Bium  12-32,  ammonium  5*67,  iron  17*65,  water  8*50=100.  Analysis  by  Kremers  (Fogg; 
IzzzIt.  79) : 

CI  E  Am  Na  Fe  S 

55*16  1*2-07  6*17  0*16  16*89  [9*56]=:100. 

It  is  identical  with  an  artificial  salt  obtained  by  Fritzsdhe. 
Obs^-— From  Aimaroles  at  YesuYius,  as  a  product  of  sublimation. 


8.  OXTCHLOBIDS. 

160.  BCATLOOKZTB.    R  P.  Oreg,  PhlL  Mag.,  lY.a  120,  1851. 

Tetragonal.     C>  A  l-i=128^  42';  a=l-2482.    Ob-  jgs 

served  planes,  0,  J,  1,  2-i.  0  A  7=90'',  0  A  2-i= 
111°  5(4',  O  A  1=119°  34',  2-i  A  2-i,  pyram.,=97°  58'. 
basal,=136°  19',  lAl,  pyram.,=104°  6',  basal,  120^ 
52'.  Cleavage:  basal  imperfect.  Crystals  gener- 
ally tabnlar. 
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H.  =  2'5— 3.  Q-.  =  7*21.  Liistre  adamantine,  occasionaDy  pearly. 
Color  clear  yellowish,  sometimes  a  little  greenish.  Transparent  to  trans- 
lucent. 

Oomp.— Pb  Cl+Pb  0=Chlorid  of  lead  65'6,  oxyd  of  lead  44-5=100.  Analysis  by  Dr.  E.  A. 
Smith  (La): 

Pb  01  55*18  Pb  0  44-30  Moisture  0'07=99-65. 

Bammelsberg  found  (Pogg.  Izzzv.  141),  Pb  CI  62*45,  Pb  0  46*42. 

Pyr.,  etc. — Reacts  like  mendipite. 

ObB. — From  an  old  mine  near  Cromford  in  Derbyshire,  with  phosgenite.  Crystals  seldom  large, 
but  one  measures  two  inches  across;  according  to  Kenngott  (Min.Not,  No.  11),  lAl,  basal,  = 
121°  2\  and  2-iA2-t^  basal  edge=136''  17';  also,  as  a  sublimation  product  at  Tesuvius  aftei 
the  eruption  of  1858  (B.  Oappa,  J.  pr  Ch.,  Lczx.  381). 

161,  MENDIPITE.  Saltsyradt  Biy  (Salzsaures  Blei)  Berz.,  Ak,  H.  Stockh.,  184,  1823 ;  Ed.  J 
Sci,  i  379,  1824.  New  ore  of  lead  from  Mendip,  Peritomous  Lead-baryte,  Bdid.,  Mohs's  Min^' 
iL  151,  1825.  Muriate  of  Lead,  Chlorid  of  Load.  Plomb  chlorure,  pt.,  lY,  Kerasine  pt  [rest 
phosgenite]  Beud,  Tr.,  iL  502,  1832.  Chlor-Spath  BreWu,  Char.,  61,  1832.  Berzelite  Zevy 
Min.  HeuL,  iL  448,  1837.    Mendipit  Glock.,  Grundr.,  604,  1839. 

Orthorhombic ;  /A  7=102°  36'.  Observed  planes,  <?,  /,«,«-?.  Occurs 
in  fibrous  or  columnar  masses,  often  radiated.  Cleavage :  I  highly  perfect ; 
diagonal  less  perfect. 

H.=2*5— 3.  G.=7— 7*1.  Lustre  pearly  and  somewhat  adamantine 
upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue. 
Streak  white.     Feebly  translucent--opaque. 

Oomp.— Pb  01+2  Pb  O=0hloridof  lead  88*4,  oxyd  of  lead  61*6=100.  Analyses:  1,  Berzelins 
(Ak.  H.  Stockh.,  1823,  Pogg.,  i  272,  and  Bamm.  Ist  SuppL,  24);  2,  Schnabel  (ib.,  3d  Suppl..  78); 
8,  Bhodius  (Ann.  Ch.  Pharm.,  Izii.  373) : 

1.  Mendip  Hills  Pb  CI  89*82  Pb  0  60*18=100  BenseUup. 

2.  Westphalia  38*70  61-25=99-95  SchnabeL 
8.            "                                         82*65  67-78=100*38  Bliodius. 

Pyr.,  etc. — ^In  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal  fuses 
easily,  and  is  reduced  to  metallic  lead  with  elimination  of  add  vapors,  giving  the  coal  a  white 
coating  of  chlorid  of  lead,  the  inner  edge  of  which  is  yellow  from  ozyd  of  lead.  With  salt  of 
phosphorus  bead,  previously  saturated  with  oxyd  of  copper,  colors  the  O.P.  azure-blue.  Soluble 
in  nitric  add. 

Obs. — This  rare  mineral  was  formerly  found  at  the  Mendip  Hills,  in  Somersetshire,  in  small 
radiated  crystalline  masses  on  earthy  black  manganese;  it  has  been  met  with  at  Tamowitz, 
Silesia,  in  day  in  opaque  prismatic  crystals ;  at  mine  Kunibert  near  Brillon  in  Westphalia. 

162.  SCHWARTZZSMBBRaiTB.    Ozychloroiodure  de  plomb  (fr.  Atacama)  Dvmeyho^  Ann. 
d.  M.,  YL  V.  453,  1864.    Sdiwartsembergite  DancL 

Rhombohedral.  In  druses  of  small  crystals.  Also  in  thin  amorphous 
crusts,  compact,  passing  into  earthy. 

H.=2— 2*5.  G.=5*7,  Schwartzemb.;  6*2— 6'3,Liebe.  Lustre  adamantine 
Color  honey-yellow,  when  purest ;  also  straw-yellow,  inclining  to  lemon- 
yellow,  sometimes  a  little  reddish.     Streak  straw-yellow.    Brittle. 

Oomp«-^PbI + 2  Pb  0,  Liebe.  More  probably,  as  the  analysis  so  gives,  Pb  (I^  01)>2  Pb  0,  with 
I  Gl=3 :  2.    Analysis:  £.  T.  Liebe  (Jahrb.  Min.,  1867,  159) : 

PbOl        Pbl       PbO       ^bS      l»bC        Sb 
11*40        80-89        48*92        5-61         l'U8        0*91=99*61 
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liebe  Tegards  all  the  ingredionts  as  impurities  except  the  iodid  and  oxyd  of  lead.  Domeyko  in 
an  imperfect  analTsis  (L  a)  obtained  Pb  01  22-8,  Pb  1 18*7,  Pb  0  471,  9  2*5,  Oa  1*7,  gangue  6*3 
=981. 

Pyr,  eto^ — ^Veiy  ftisible,  like  oerorgyrite ;  in  fusing  loses  its  color.  On  charcoal  metallic 
giolmles.  In  a  matrass  abundant  violet  vapors -of  iod'me.  No  eServesoeuoe  with  nitric  acid,  but 
loses  color,  becoming  first  brownish  and  then  whitCi  and,  if  some  water  be  added,  it  dissolves  com- 
plete]/ on  heating. 

Obsr— Forms  crusts  in  galeoite  at  a  mine  10  leagues  foom  the  port  of  Paposo  in  the  desert  of 
Atacama,  where  it  was  discovered  by  Mr.  Schwartzomberg. 

153.  ATAOAMTra.  Sable  vert  cuivreux  du  Perou,  Chans  culvreuse  unie  4  un  peu  d'acide 
muriatique  et  d'eau,  Rochefoucauld^  Baume  &  Fourcroy^  Mem.  Ac.  Paris,  1786  (pub'd  in  1788); 
BerQwM^  lb.,  474  (note  added  in  1788).  Kupfersand,  Salzsaures  Kupfer,  KarsU^  Tab.,  4G,  76, 
1300.  Cuivre  muriate  ^.,Tr.,  1801.  Muriate  of  Copper.  Atacamit,  Salzkupfererz,  ^/uTnen^icA, 
Handb.  Nat,  1805.  Xupferhomerz,  Atacamit,  Ludavig,  Min.,  il.  178,  1804.  Smaragdochaldt 
EnmfL,  Handb.,  1039,  1818.  Halochalzit  BrcUfu,  Handb.,  165,  1841.  Bemolinite  B,  &  M.,  Min., 
CIS,  1852.  Marcylite  Shep^  Marcy's  ExpL  Eed  River,  135,  SCO,  Washington,  186J,  Am.  J.ScL, 
n,  zxi  206;  Dana,  lb.,  zziv.  122.    Botallackite  A.  H.  Churchy  J.  Ch.  See.,  IL  ill  212,  1865. 

Orthorhombic.  /A/=112°  20',  (?Al-i=131°  29';  a:h:o-l'lSl:l: 
1*492.  Observed  p'lanes:  vertical,  /,  i-I,  i-i,  i-5,  t-4 ;  domes,  1-t,  1-i ;  octahe- 
dral, t-5Ai-5,  ov.  i-t,=106°  34',  i-jAi-I,  ib.,=139''  4',  1-iAl-J,  top=105° 
W, /Al=143^  42',  1 A 1,  mac.,=126°  40'.  Usual  in  modiiaed  rectangular 
prisms,  and  rectangular  octahedrons.  Twins :  composition-face /;  consisting 
of  three  indiyidnab.  Cleavage :  i-l  perfect,  1-z  imperfect.  Occurs  also  mas- 
sive lamellar. 

H.=3— 3'5.  G.=4— 4*3;  3*7,  Breith.  Lustre  adamantine — vitreous. 
Color  various  shades  of  bright  green,  rather  darker  than  emerald,  some- 
times blackish-green.     Streak  apple-green.      Translucent — subtranslucent. 

Oompr-^  Cn  fi+Cu  CI  S=(}  Cu+^  Cu  CI)  IftzrOxjd  of  copper  53*6,  chlorid  of  copper  30-2, 
(ddorine  16*0,  copper  14'3X  water  16-2=100.  The  ore  of  Cobija  (anaL  1)  and  hoidUackiU  (anal  8) 
oontam  half  more  of  water,  giving  the  formnJa  8  On  £[+Cu  CI  £[+2  aq..  Analyses :  1,  Berthier 
^Ann.  d.  M^  IIL  vii.  642) ;  2,  8,  Bibra  (J.  pr.  Ch.,  xcvl  203) ;  4,  5,  P.  Field  (J.  Oh.  See.,  viL  193); 
^  MsUet  (Bamm.,  6th  SuppL,  57) ;  7,  8,  Church  (J.  Ch.  Soa,  IL  iil  81,  213) : 

On        Cu        fi 


CI 


1,  Bolivia,  Cobija        14-92    5000    18-38    2 1 -7 6 =100  Berthier. 


2.        "      Algodon 

14-96 

52-54 

13-33 

19-17=100  Bibra. 

3.         "            " 

15-07 

62-40 

14-00 

18-63=100  Bibra. 

4.  Oopiapo 

14*94 

66-46 

17-79  Field. 

6.        " 

16-01 

56-24 

18-00  Field. 

6.  Chili 

16-33 

55-94 

14-54 

12-96,  quartz  0-08— 99-85  Mallet 

7.  Cornwall 

15-20 

54-32 

13-57 

16-91  =  100  Church. 

8.  BotallackUe 

14-51 

06-25 

22-60=103-36  Church. 

AnaL  4  corresponds  to  Cu  CI  28-22,  Cu  53-99,  tt  17  79 ;  and  5  to  Cu  CI  28-35,  Cu  63-62,  fl  18-00 
For  other  analyses  see  Ulex,  Ann.  Ch.  Pharm ,  Izix.  361. 

Psns  etc — ^In  the  closed  tube  gives  off  much  water,  and  forms  a  gray  sublimate.  B.B.  on 
ciarooal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  edge,  and  giving  two  coatings,  one 
hrovnish  and  the  other  grayish-white ;  continued  blowing  yields  a  globule  of  metallic  copper;  the 
coatings  toadied  with  the  B.F.  volatilize,  coloring  the  flame  azure-blue.     In  acids  easily  soluble. 

ObiL  This  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  province,  northern 
put  of  QulL  It  occurs  in  different  parts  of  Chili,  especially  at  Los  Bemolinoa ;  also  in  veins  in 
the  district  of  Tarapaca,  Bolivia;  at  Tocopilla,  16  leagues  north  of  Cobija,  an  imporant  locality, 
ia  BoliTia;  with  malachite  in  South  Anstralia;  at  the  extraordinary  malachite  locality  in  the 
Sem  do  Bembe,  near  Ambriz,  on  the  west  coast  of  Africa;  at  the  Estrella  mine  in  southern 
^;?^\  at  Sc  Just  in  Cornwall,  in  crusts  and  stalactitic  tubes.  Botallackite  occurs  at  the  Botallack 
^ae.  GomwaO,  in  thin  crusts  of  minute  interlacing  crystals,  closely  investing  killas ;  Schwarzen* 
^  in  Saxony;  also  supposed  to  invest  some  of  the  lavas  of  Vesuvius,  but  questionod  by 
Soochi,  Uie  mijoeral  so  caUed  being  a  basic  sulphate  (Mem.  Incend.  Yesuv.,  1855). 


Digitized  by 


Google 


122  OOMPOUNDS   OF  CHLOBINE,  BBOMDTE,   lODOTE. 

It  is  sometimes  groand  up  in  Chili,  and  sold  under  the  name  of  ArsenUlo  as  sand  for  letters. 

MarcyUte  of  Shepard,  as  originally  described,  was  an  impure  ataoamite  of  a  black  color ;  a  tria 
afforded  Shepard  copper  64-30,  0  and  01 39*20,  ft  9-50.  G.=4— 4-1.  Prom  the  south  part  of  the 
Eed  Biyer,  near  the  Waohita  Hts.    (See  further  under  MeUiconite,  p.  137.) 

163A.  TAUJNaiTB.    A.  H.  Church,  J.  0> .  Soc,  H.  lii.  213,  1865. 

In  thin  crusta,  consisting  of  irregular  aggregations  of  minute  globules, 
appearing  botryoidal  under  the  microscope.     Subcrystalline. 

jBL.=3.  G.=3'5  (approximate).  Color  bright-blue,  inclining  to  green. 
Streak  white.    Subtranslucent.    Fragile.    Hygroscopic. 

Oomp.-^  Cu  fi+ Ou  01  fl+Saq  =Chlorid  of  copper  22-65,  oxyd  of  copper  63-29,  water  24'16= 
100;  or  chlorine  11'91,  oxyd  of  copper  66'60,  water  24-16=102-67.  Church  (J.  Cfh.  Soc,  II.  iii. 
77)  obtamed  Ou  66*24,  Gl  11*33,  which  corresponds  to 

0111-33        Cu  63-57        Ou  lO'll        fl  24-99=100. 

In  another  blue  Cornwall  mineral  Church  found  (ib.,  213)  Oiyd  of  copper  67-26,  chlorine  8-73, 
water  26*56= 102*54;  which  gives  the  formula  6  Ou  H-hCu  01  S-i-5  aq=0xyd  of  copper  67-25, 
chlorine  8*68,  water  2613= 101*96.  Church  sajs  the  less  hjdrated  copper  sulphates  andchlorida 
are  green,  the  more  hjdrated  blue. 

Pyr.,  etc — ^In  vacuo  loses  hygroscopic  water,  remaining  blue.  At  100*"  C.  rapidly  becomes 
green,  losing  considerable  water.  Insoluble  in  water,  but  easily  soluble  in  dilute  acids  and  in 
ammonia. 

Obs. — Occurs  at  the  Botallack  mine,  ComwalL  Named  after  B.  Tailing,  of  Lostwithiel,  bj 
whom  the  mineral  was  collected. 

Artif. — A  similar  compound  has  been  formed  by  Kane,  and  by  Graham,  by  the  action  of  wate* 
on  N  H*  Cu  CI;  its  formula  is  4  Ou  £[+OuClH&q*   ' 

164.  PBRC7IJTZ!.    B,  J,  Brooke,  Phil  ICag.,  HI.  zzzvi.  131,  1860. 

Isometric.    In  minute  cubes.     Observed  planes  :  0, 1,  /,  i-2. 
H.=2*5.     Color  sky-blue.     Streak  similar  to  the  color. 

Oomp« — ^According  to  Percy,  contains,  besides  some  water,  lead,  chlorine,  copper,  and  probably 
oxygen,  with  Pb  :  01 :  Cu=2*66  :  0*84  :  0*77 ;  whence  Percy  suggests  the  formula  (Pb  CI +Pb  O) 
4-(CuCl+Cu0)  +  aq. 

Pyr.— In  the  closed  tube  yields  water  and  odorless  fUmes.  B.B.  tinges  the  flame  green  with 
blue  on  the  edges.    With  borax  reacts  for  copper. 

Obs. — Found  with  gold,  and  supposed  to  be  from  Sonora,  Mexica 


APPENDIX  TO  OHLOKIDS,  BROMIDS,  AND  lODIDS. 

166.  CHLORID  OP  MAGNESIUM.    166.  CHLOEID  OP  MANGANESE. 

Clilorid  of  magnesium  and  chlorid  of  manganese,  according  to  Scacchi  (Mem.  Incend.  Vesuv., 
1856),  probably  occur  in  the  saline  incrustations  formed  at  the  eruption  of  Vesuvius  in  1856.  The 
supposed  existence  of  the  manganesian  chlorid  was  ascertained  by  treating  the  crust  with  distilled 
water  and  testing  with  ferrocyanid  of  potassium,  when  a  white  precipitate  was  thrown  down, 
which  acquired  after  a  while  a  pale  rose  tint ;  and  also  in  other  ways. 

157, 158.  lODiD  OP  ZiNa — ^Bbomid  op  Zino. — Iodine  and  bromine  are  stated  by  Mentzel  to  occur 
along  with  a  cadmif^rous  zinc  in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  zinc  exist 
in  nature,  though  not  yet  distinguished. 

Besides  the  precedmg  species,  the  following  also  contain  chlorine :  Sodalite  and  Pyrosmalito, 
and  some  Nephelite,  Nosite,  and  Mica  among  silicates;  some  Apatite  among  phosphates; 
Doracite  among  borates ;  Phosgenite  among  carbonates. 
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IV.  FLUOMNE  COMPOUNDS. 


i.  ANHTDEOUS. 

L  FLUORTTE  GBOUP. 

169.  FLUonn  GaF  161.  Fluocsbrb       OeF 

180  YTTBOomn       (G«»  Ge,  7)  F  162.  FLuoomDni 

2.  FLUELLITE  OBOUP.    Ck>iitai2i  Alnminnm. 
163.  Flubujxb 

3.  CBTOLITB  GBOUP.    Oontain  Alaminum  and  Sodium  or  Oaldum. 

164  OBTOTjrB       SlfaF+Al^F*  166.  CmouTB        31faF+2  Al^F* 

65.  Ajosutot     (Ob»  Na)«  F+ Al«  F»  167.  OHODimnTB  2  Na  F+ A1«F» 


2.  HYDROUS. 

168.  PAomroLm     3(Ga,Na)F+Al*F*+2fi    170.  GKABKBurm  0a*F+Al*F*+4£[ 

169.  THOxSENOiin  2  (Oa,  Ka) F+  Al*F*+2  ft    171.  Fbosopub 


169,  FLUORTTB  or  FLUOB.  Flaores  Upidos  gemmarum  similes  sed  minus  dnri— ^ui  ignia 
colore  liquescunt  [wbenoe  he  derlyes  the  name] — Colores  yarii,  jucundi,  (1)  rubri,  (2)  purpurei 
(▼ulgo  amethTSti),  (8)  candldl,  (4)  lutel,  (5)  dneracei,  (6)  subnigri,  eta  [with  mention  also  of  its 
use  as  a  flux  in  smelting],  Agric,  Berm.,  458, 1529 ;  Germ.  FLusse  id.,  Interpr.,  464, 1546.  Fluor 
mineralis  Stolbergicus,  Lithophosphorus  Suhlcnsis,  Woodward,  Oat,  1728.  Glas-Spat,  Spatum 
yitreum,  WalL,  M,  1747.  Flnss,  Flussspat,  Glasspat,  Oronsi.,  93,  1758.  Flassaurea  Ealk 
ScheeU,  Ak.  H.  Scockh.,  1771.  Oalx  fluorata  Bergm.,  Sciagr.,  1782.  Spath  fusible,  Spath 
▼itreuz,  da  Lisle,  Grist,  1772,  1783.  Fluorite  Uapione,  Min.,  S73, 1797.  Fluor  Spar,  Fluate  of 
Idme,  Fluorid  of  Galoium;  Vtdif.  Derbyshire  Spar,  Blue-john.  Obaux  fluat^  ly.  Fluorine 
BetuL,  Tr.,  ii.  517,  1832.    Liparit  GUhA.,  Syn.  282,  1847. 

Far.— Cblorophane  (fr.  Nertschinsk)  TK  Be  GroUhaus;  Belameth.,  J.  de  Fhjs.,  zly.  898, 
1794.    Batofkit  IMter,  John  Oh.  Unters.,  vi.  282,  1812. 

Isometric.  Observed  planes:  0;  I;  1,  2,  3;  i-2,  i-3,  i-f,  14;  2-2,  3-3, 
H ;  ^2,y4,  Y-¥?  H,  V-V-  ^igs- 1  (common),  2  to  8, 10, 11, 16, 18,  simi 
Far  to  24  (planes  1,  and  3-3),  26.  Cleavage :  octahedral,  perfect.  Twins : 
composition-face,  1,  f.  50 ;  also  f.  129,  in  which  the  composition  is  parallel 
to  each  octahedral  face.  Massive.  Karely  columnar;  usually  granulai', 
coarse  or  fine.  Crystals  often  having  the  surfaces  made  up  of  smaQ  cubes, 
or  cavernous  with  rectangular  cavities. 
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H.=4.  ti.=3-01— 3-25  ;  3-1800— 3-1889,  Kenngott,  from  43  specimciia 
the  mean  3*183.  Lustre  vitreous;  sometimes  splendent;  usually  glimmer 
ing  in  the  massive  varieties.    Color  white,  yellow,  green,  rose  and  crimson- 
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red,  violet-blue,  sky-blue,  and  brown:  wine-yellow,  greenish  and  violet- 
blue,  most  common ;  red,  rare.  Streak  white.  Transparent — subtranslu- 
cent.  Brittle.  Fracture  of  fine  massive  varieties  nat-concboidal  and 
splintery.  Sometimes  presenting  a  bluish  fluorescence.  Phosphoresces 
when  heated. 

Comp.,  Var.— Fluorid  of  caldum,  Ca  P^Fluorine  48*t,  calcium  61*3=100.  BeizeUus  found 
0'5  of  phosphate  of  lime  in  the  spar  of  Derbyshire.  The  presence  of  chlorine  (or  muriatic  acid  in 
old  chemistry)  was  detected  early  by  Scheele.  Kerstou  found  it  in  fluor  from  Marienberg  and 
Freiberg.  The  bright  colors,  as  shown  by  Kenngott,  are  lost  on  heating  the  mineral;  they  are 
attributed  mainly  to  different  hydrocarbon  compounds  by  Wyrouboff  (BulL  6oc.  Oh.,  IL  t.  334, 
1866),  the  crystallization  having  taken  place  from  aqueous  solution. 

Yar.  1.  Ordinary;  (a)  cleavable  or  crystallized,  very  various  in  colors;  (M  coarse  to  fine 
granular ;  (c)  earthy,  duU,  and  sometimes  very  soft  A  soft  earthy  variety  from  Eatofka^  Russia, 
of  a  lavender-blue  color,  is  the  ralofkiU, 

The  finely-colored  fluors  have  been  called,  according  to  their  colors,  false  ruby,  topaz,  emerald, 
amethyst,  etc.  The  colors  of  the  phosphorescent  light  are  various,  and  are  independent  of  the 
actual  color ;  and  the  kind  affording  a  green  color  is  (<2)  the  ddorophcuie  (fV.  x^*^^i  green,  and 
<jMxipuj  I  appear)  or  pyro-^Tneraid. 

Breithaupt  obtained  for  fluor  G.=3'017,  fr.  Alston  Moor,  Cumberland,  white;  8*170,  Euba, 
blue;  8'176,  lb.,  white;  3'171,  fir.  Siberia,  blue;  3*183,  ib.,  white;  3*166,  fir.  near  Marienberg, 
green;  3*172,  ib.,  blue;  3*169,  fr.  Bdsenbrunn  in  Voigtland,  green;  3*186,  ib.,  blue;  8*188,  ib^ 
white;  3*185,  fir.  Cornwall,  fluorescent;  3*188,  f^.  Switzerland,  rose-red;  3*198,  fir.  near  Freiberg, 
green ;  3*255,  fr.  Mexico,  emerald-green  transparent  oct ;  3*324 — 3*357,  fir.  Siberia,  violet-blue. 

2.  AntozonUe  of  Scboubeln.  The  dark  violet-blue  fluor  of  Wolsendorf,  Bavaria,  afforded  Schrot- 
ter  0*02  p.  c.  of  ozone,  which  Schonbein  (J.  pr.  Ch.,  IxxxiiL  95,  bcxxix.  7)  showed  to  be  aniozone, 
whence  his  name  fgr  this  variety.  Its  strong  antozono  odor  is  said  often  to  produce  he^idachc 
and  vomiting  in  the  miners.  Schaf hantl  states  (Ann.  Ch.  Pharm.,  zlvl  344)  that  this  fluor  con- 
tains, Nitro^n  0*02073,  hydrogen  0*00584,  carbon  0*0365,  chlorous  acid  0-08692.  But  Wyroubofl 
discredits,  in  part,  his  results ;  ho  himself  obtained  Carbon  0*0170,  hydrogen  0*0038,  witli  ^1 
0*0180, 3Pe  0*0032,  te  0*0025,  CI  0*0071.  Wyrouboff  attributes  the  various  colors  to  compounds 
of  carbon  and  hydrogen,  derived  fh>m  a  slight  inllision  of  organic  matterft  in  the  solvent  vraters ; 
lie  found  (BulL  Soc  Ch.,  IL  v.  334,  1866)  that  the  blue  and  violet  colors  changed  to  purple  od 
heating,  and  supposes  that  two  C  H  substances,  a  blue  and  a  rod,  were  present,  the  former  more 
volatile,  and  therefore  leaving  the  color  reddish  after  partial  heating. 

Pyr.,  etc. — ^In  the  closed  tube  decrepitates  and  phosphoresces.  B.B.  in  the  forceps  and  on 
charcoal  fuses,  coloring  the  flame  red,  to  an  enamel  which  reacts  alkaline  to  test  paper.  With 
soda  on  platinum  foil  or  charcoal  fuses  to  a  dear  bead,  beoomhig  opaque  on  cooling ;  with  au 
excess  of  soda  on  charcoal  yields  a  residue  of  a  difficultly  fusible  enamel,  while  most  of  the  soda 
sinks  into  the  coal;  with  gypsum  fuses  to  a  transparent  bead,  becoming  opaque  on  cooling 
Fased  in  an  open  tube  with  fused  salt  of  phosphorus  gives  the  reaction  for  fluorine.  Trected 
with  sulphuric  acid  gives  fumes  of  hydrofluoric  add  which  etch  glass. 
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Phosphorescence  ia  obtained  fVom  the  coarsely  powdered  spar  below  a  red  heat.  At  a  high 
temperature  it  ceases,  but  is  partially  restored  by  an  electric  discharge. 

Obs.— Sometimes  in  beds,  but  generally  in  veins,  in  gneiss,  mica  slate,  clay  slate,  and  also  ii 
limestones,  both  crystalline  and  unciystalline,  and  sandstones.  Oflen  occurs  as  the  gang^e  of 
metallic  ores.  In  the  North  of  England,  it  is  the  gangue  of  the  lead  veins,  which  intersect  the 
coal  formation  in  Northumberland,  Cumberland,  Durl^am,  and  Yorkshire ;  the  Cumberland  fluor 
often  contains  drops  of  fluid  within,  espedally  the  green  variety  (Greg  and  Lettsom).  In  Derby- 
shire it  is  abundant  and  also  in  Cornwall  where  the  veins  intersect  metamorphic  rocks.  Common 
in  the  mining  district  of  Saxony;  fine  near  Kongsberg  in  Norway.  In  the  dolomites  of  St. 
Gothard  it  occurs  In  pink  octahedrons;  at  Miinsterthal  in  Baden  in  flesh-red  hezoctahedrons. 
It  has  been  detected  in  cannel  coal  by  Prof.  Rogers. 

In  Maine^  on  Long  Island,  Blue  Hill  Bay,  in  veins.  In  K  HampsMrey  at  N.  village  of  West- 
moreland, 2  m.  S.  of  meeting-house,  white,  green,  purple,  constituting  a  vein  in  quartz ;  at  the 
Notch  m  the  White  Mts.,  green  ocU  in  quartz,  rare.  In  Venmmi,  at  Putney,  in  green  cubes.  In 
MassachtaeiiSj  at  the  Southampton  lead  mine.  In  Connedicui,  at  Trumbull,  the  chioropJiane  var., 
with  topaz,  in  two  veins,  each  1 8  in.  wide,  in  gneiss :  at  Plymouth,  in  octahedral  and  dodecahe- 
dral  crystals ;  at  Willimantic,  purple,  in  a  vein  in  gneiss,  and  also  sparingly  at  the  topaz  vein ;  at 
the  Middletown  lead  mine.  In  Kew  Torkj  in  Jefferson  Co.,  at  Muscolonge  lake,  formerly  abundant, 
in  gigantic  cubes,  sometimeB  modifiod  (fig.  128),  of  grass-green  and  pale-green  shades,  in  granular 
limestone  J  in  St  Lawrence  Co.,  at  Bossie  and  Johnsburgh,  rarely  in  fine  crystals;  at  Lockport, 
occasionally  in  cubes,  with  selenite  and  odestine  in  limestone ;  also  similarly  near  Rochester  and 
Manlins;  Amity,  in  thin  seams,  with  spinel  and  tourmaline.  In  New  Jeraty^  near  the  Franklin 
Furnace.  In  Virginia^  near  Woodstock,  in  limestone ;  on  the  Potomac,  at  Shepardstown,  in  white 
limestone.  In  Illinois^  Gallatin  Co.,  for  30  m.  along  the  Ohio,  10  to  15  m.  below  Shawneetown, 
and  at  other  places,  dark  purple,  often  in  large  crystals,  in  carboniferous  limestone,  with  galenite, 
and  through  the  soiL  lu  CaU/omiOj  at  Mt  Diablo,  rare  in  white  cubes.  In  ArizoncL,  in  Castle 
Dome  dist,  white,  pink,  green,  purple.  In  Kova  Scotia,  at  Mabon  harbor,  green.  JSTear  Lake 
Superior,  a  few  miles  from  the  N.E.  comer  of  Thunder  bay,  in  largo  violet  cubes  on  amethyst, 
affording  magnificent  specimens. 

Alt* — Fluor  spar  ia  slightly  soluble  in  waters  containing  bicarbonate  of  lime  in  solution.  The 
alkaline  carbonates  decompose  it^  producing  carbonate  of  lime  or  cdlciiej  and  a  subsequent  change 
of  the  caldte  may  produce  other  forms  of  pseudomorphs.  Fluor  spar  occurs  changed  to  quartz, 
by  substitution,  and  also  to  limonite,  hematite,  lithomarge,  psilomelane,  calamine,  smithsonito, 
cemsite,  kaolinite. 

160.  TTTROOXTBrm.  Yttrocerit  Gahn  A  Berxdiua^  Afh.,  iv.  1814.  Yttrooererit  Leonh^ 
Handb.,  573, 1826.  Yttrla  fluatee  Pr,  Fluate  of  Cerium  and  Yttria.  Ytterflussspath,  Fluss- 
yitrocalcit,  Oenn.    Yttrocaldt  Gioek^  Syn.,  283,  1847. 

Massive ;  crystalline-gramilar  and  earthy.  Cleavage :  in  two  directions 
inclined  to  one  another  108®  30^ 

H.=4— 5.  G.=3-447,  Berzelius.  Lustre  glistening ;  vitreons — pearly. 
Color  violet-blue,  inclining  to  gray  and  white,  often  white;  sometimes 
reddish-brown.     Fracture  uneven. 

Oompb — Contains  CaF,  CeF,  and  YF,  in  different  proportloDS.  Analyses  by  Qahn  and  Berzelius 
(AfhandL,  iv.  161,  and  Schw.  J.,  zvi,  241): 

Ca  <5e  Y  FH 

47-63  18-21  9-11  25-06 

60*00  16-46  8*10  26*46 

Pyr.,  etc. — ^In  the  closed  tube  gives  water.  B.B.  on  charcoal  alone  infusible ;  with  gypsum 
^e  yttrooerite  of  Finbo  fuses  to  a  bead,  not  transparent,  and  that  of  Broddbo  is  infusible.  With 
the  three  fluxes  the  Finbo  mineral  behaves  like  fluor  spar ;  the  glass  is,  however,  yellow  in  the 
ozydizmg  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  fluor  spar 
In  a  pulverized  state  it  dissolves  completely  in  heated  muriatic  acid,  forming  a  yellow  solution. 

Obs^— Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  iu  quartz, 
and  associated  witli  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ;  in  Mass.,  probably 
Worcester  Co. ;  at  Ht  Mica,  in  Paris,  Mame.  The  Amity  mineral  has  been  examined  by  J.  E. 
Teschemacher.  The  Massachusetts  mineral  afforded  Dr.  C.  T.  Jackson  (Proa  Nat.  H.,  Best,  1844, 
166)  Kme,  yttria,  oxyd  of  cerium,  with  some  3kl,  Pe,  and  Si,  and  a  loss  of  19*4.  The  mineral  is 
mixed  with  fluorite  in  tiie  vein,  and  probably  the  specimen  analyzed  was  not  pure  from  it 
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Yttrooerite  has  been  considered  a  flaor  spar  in  which  part  of  the  lime  is  replaced  by  ozyds  oi 
cerium  and  yttrinm.  The  angle  of  clearage  reported,  108"*  80',  differs  I  at  a  degree  from  th< 
angle  between  faces  of  a  regular  octahedron. 

161.  FLUOOBRim.  Neutralt  flussspatssyradt  Cerium  jBsrz.,  Afh.,  yi.  66, 1818.  Neutralea 
flusssaures  Cerer,  Flusscerium  ceriumfluat,  Oerm.  Neutral  Fluate  of  Cerium.  Cerium  fluatee 
Fr.    Fluc^rino  JSeud,  Tr.,  il  519,  1832.    fluocerit  Eaid^  Handb.,  600,  1846. 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal  most 
distinct.    Also  massive. 

H.=4:— 5.  G.=4:-7.  Lustre  weak.  Color  dark  tile-red  or  almost  yel- 
low ;  deeper  when  the  mineral  is  wet.  Streak  white,  or  slightly  yellowish. 
Subtransiucent — opaque. 

Comp.— Ge  F+Ce^  £**,  BerzeHus,  who  obtained  in  an  analysis  (L  c.)  ^  82*64,  1^  1*12. 

Pyr.,  etc — ^In  the  closed  tube  yields  water,  and  at  a  high  temperature  corrodes  the  glass ;  the 
water  contains  fluorine,  and  tinges  Brazil-wood  paper  yellow:  the  assay  changes  from  yellow  to 
white  by  heat  B.B.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  it  is  not  dissolved, 
but  diyides  and  swells  up ;  the  soda  is  absorbed  by  the  charcoal,  and  leaves  a  gray  mass  on  the 
surface. 

Obs. — Occurs  at  Finbo  and  Broddbo  Aar  Fahlun,  in  Sweden,  imbedded  in  quartz  and  albite, 
accompanying  pyrophysalite  and  orthite. 

162.  Fluoceeinb.— ^Basisk  flussspatssyradt  Cerium  Berz^  Afh.  vi.  64.  Basisches  Fluoroerium. 
Basic  flucorine.  Basicerine  Beud.  Fluocerine  Eausm,^  1847.)  Isometric?  Supposed  to  show 
traces  of  the  rhombic  dodecahedron  ;  usually  massive.  H.=4'6— 5.  Lustre  vitreous  or  resin- 
ous. Color  a  fine  yellow,  with  some  red,  and  when  impure,  brownish-yellow.  Streak  yellow, 
browni£^h.    Subtransiucent  to  opaque. 

Formula,  Ce'  P+S  (C^  O'+fi0=Cerium  17*6,  fluorine  10-9,  sesquioxyd  of  cerium  66*4,  water 
6*1=100.  Berzelius  obtained  In  his  analysis  (I  a)  €e  84*20,  and  £[  4*95,  and  deduced  as  its 
composition  Ce  F+S  Oe  fl. 

B.B.  on  charcoal  infusible,  at  a  low  red  heat  appears  almost  black ;  on  cooling  it  becomes  dark 
brown,  clear  red,  and  finally  yellow.    With  the  fluxes  behaves  like  fluocerite. 

From  Finbo,  with  fluocerite. 

A  mineral  fh>m  Bastnas  afforded  Hisinger  (Ak.  H.  Stockh.,  1838,  189),  Sesquioxyd  of  Oe  (and 
La)  86-43,  fluorid  ibid-  50*15,  water  13-41,  which  corresponds  to  the  formula  Ce*  F»+0e'  0*+4  tL 
Named  BasinasiU  by  Huot,  Min.,  u  296,  1841. 

163.  PLUBLIiITB.    Fluellite  Levy,  Ann.  PhiL,  U.  viiL  242,  1824.  Fluate  of  Alumine,  Fluorid 

of  Aluminum. 

Orthorhombic ;   in  acute  rhombic   octahedrons  with  truncated  apex. 
1  Al,  pyram.,=109°  6',  82°  12',  and,  basal,  144°;  /A  7=105°  nearly. 
H.=3.    Lustre  vitreous.     Color  white.     Transparent. 

Oomp. — ^Fluorine  and  aluminum,  according  to  Wollaston. 

Obs. — Fluellite  is  a  rare  minex^  found  at  Stenna-gwyn,  in  Cornwall,  in  minute  crystals  on 
(uartz,  along  with  wavellite  and  uranite. 

164.  ORTOIilTE.  Chryolith,  Thonerde  mit  Flussaure  Ahildffoard^  Schorer's  J.,  il  502,  1799 ; 
d'Andrada,  ib.,  iv.  87,  1800.  Kryolith  KarsL,  Tab.,  28,  "JS,  1800;  id.  (with  anaL)  Klapr^  J.  de 
Phys.,  U.  473,  1800,  Beitr.,  iii.  207,  1602 ;  Vauq.,  Ann.  Oh.,  mviL  89,  1801.  Alumme  flaat6e 
alcaUne  K,  Tr.,  ii.  1801.    Cryolite.    Eisstein  Germ. 

Orthorhombic?  /a/=88°30' to88°,  <?A/-t=125°5r;  a :  J :  c=l.-3789  : 
1 : 1-0265.     Observed  planes  as  in  the  figures.     {?Al-i=126''  40',  (?Al=r 
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117*  30'.  Prisms  often  a  little  tapering,  and  marked  -svitli  strire  parallel 
to  the  edges  // 1-?,  and  sometimes  also  to  edges  //  l-I,  and  // 1,  as  in- 
dicated by  dotted  lines  mnoin  fig.  130. 
Twins :  composition-face  /,  reenter- 
ing angle  /A  7=177°,  f.  131 ;  no  reen- 
tering angle  or  apparent  suture  on 
plane  0.  Cleavage:  basal  perfect; 
diagonal  less  so.  Massive,  cleavable. 
H.  =  2-5.  G.  =  2-9  — 3-077,  fr. 
Greenland:  2-95  — 2-96,  fr.  Miask, 
Dui-nef.  Lustre  vitreous;  sliffhtly 
pearly  on  0.  Color  snow-wLite"; 
sometimes  reddish  or  brownish  to 
brick-red  and  even  black.  Subtrans- 
parent  —  translucent.  Immersion 
ferittle. 


m  water  mcreases  the  transparency. 


Oomp. — 3  Na  P+Al' F'= Aluminum  130,  sodium  32*8,  fluorine  64-2=100.  Analyses:  1, 
Klaproth  (La);  2,  BenseUus  (Ak.  H.  Stockh.,  315,  1823);  3,  Chodnef  ( Verb.  Gos.  Min.  St.  Pet, 
1845-46,  219);  4,  Duraef  (Pogg.,  IxxxiiL,  688): 


F 

Al 

Ca 

Na 

1.  Greenland 
2. 

3.  " 

4.  mask 

64-07 
53-23 
'53-38 

12-8 
13-00 
13-23 
13-41 

0-35 

26-8    Klaproth. 

32-93  Berzelius. 

32-71,  Mn,  Mg  0-83  Ghodnefl 

32-31,  Mn,  Pe  055  Durnef. 

Pyr.,  etc — Fusible  in  the  flame  of  a  candle.  B.B.  in  the  open  tube  heated  so  that  the  flame 
enters  the  tube,  giveq  off  hydrofluoric  acid,  etching  the  glass ;  the  water  which  condenses  at  the 
upper  end  of  the  tube  reacts  for  fluorine  with  BrazU- wood  paper.  In  the  forceps  fuses  very  easily, 
coloring  the  flame  yellow.  On  charcoal  fuses  easily  to  a  clear  bead,  which  on  cooling  becomes 
opaque ;  after  long  blowing,  the  assay  spreads  out,  the  fluorid  of  sodium  is  absorbed  by  the  coal, 
a  suffocating  odor  of  fluorine  is  given  off,  and  a  crust  of  alumina  remains,  which,  when  heated 
with  cobalt  solution  in  O.F.,  gives  a  blue  color.  Soluble  in  sulphuric  acid,  with  evolution  of 
hydrofluoric  acid. 

Obs. — Occurs  in  a  bay  in  Arksut-flord,  in  West  Greenland,  at  Evigtok,  about  12  m.  from  the 
Danish  settlement  of  Arksut,  where  it  constitutes  a  large  bed  or  vein  in  gneisp,  and  contains 
galenite,  sphalerite,  siderite,  pyrite,  arsenopyrite,  fluorite,  columbito,  cassiterite,  all  often  in  fluo 
crystals.  The  exposure  of  the  cryolite  is  about  300  feet  in  length-  It  is  shipped  in  large  quantities 
to  Europe,  and  to  the  United  States  (Pennsylvania),  where  it  is  used  for  making  soda,  and  soda  and 
alumina  salts ;  also  of  late,  in  Pennsylvania,  for  the  manufacture  of  a  white  glass  which  is  a  very 
good  imitation  of  porcelain.  It  has  also  been  used  for  the  manufacture  of  aluminum.  The  flrst 
specimens  of  cryolite  came  through  Denmark  from  Greenland,  and  the  earliest  notice  of  it  was  by 
Schumacher  in  the  Abb.  Nat.  Ges.  Copenhagen,  iv.  1795.  The  locality  was  described  from 
ptiTsonal  observation  by  Gieseck^  in  Ed.  Eucyc,  x.  97,  and  Ed.  Phil.  J.,  vi.  141,  1822 ;  and  re- 
ceatly  by  J.  W.  Taylor  in  the  Q.  J.  G.  Soa,  xii.  140.  Taylor  states  that  the  cryolite  is  not  white, 
except  within  10  to  15  feet  from  the  surface,  and  that  below  this  it  becomes  dark-colored,  and 
even  black.  He  attributes  the  bleaching  above  to  the  heat  of  two  trap-dykes ;  but  as  the  dykes 
are  not  in  contact  with  the  cryolite,  and  the  evidence  is  not  clear  that  they  ever  overlaid  it,  this 
cause  may  be  questioned.  The  contained  ores  and  other  minerals  are  most  abundant  near  the 
junction  with  the  gneiss. 

Dr.  Hagemann  described  the  crystals  (Am.  J.  Sci.,  II.  zlii.  268)  as  orthorhombic.  The  author 
obtained  the  above  flgures  from  specimens  kindly  furnished  by  Dr.  H,  They  occur  implanted  on 
the  massive  cryolite.  The  twin,  by  the  absence  of  a  reentering  angle  on  plane  0,  appears  to 
prove  that  the  form  is  orthorhombic  and  not  oblique.  Yet  Descloizeaux  states  that  the  optical 
characters,  as  observed  by  him,  indicate  a  monodinic  form.  Owing  to  the  striations  of  the  crys- 
tals and  their  minuteness,  the  measurements  of  the  author  were  not  very  satisfactory.  0  A  1-1, 
in  front,  gave  126"  40'  (5  measurements  126'  30'— 126»>  40',  and  three  of  them  126'  40'),  Oa  l-l, 
back,  125»  10'— 125''  37'.  OAl-i  about  126°,  1-f  A2-2  about  159"  40,  OaI  about  116"  30', 
l-i,  <tont,  A  l-l,  bock, =71    26'.    The  angles  obtained  point  to  a  monodinic  form,  and  but  foT 


Digitized  by 


Google 


128  FLUOKDSIB  COMPOUNDS. 

the  twin,  would  have  been  regiftrded  as  docisiye.    The  angle  I^  I  varied  tcom  89*"  30'  to  85*.    Thi 
planes  2-2  and  1  were  not  observed  on  the  back  of  the  crystal.  Hngemann  found  l-l  A  1-1=70"  80' 

166.  ARESUTITIS.    Arksudlte  G,  ffagemann,  Am.  J.  Sol,  IL  xlii.  94, 1866. 

Granular  massive.    Cleavage :  one  quite  distinct. 

H.=2-5.     G.=3-029— 3-175.     Lustre  vitreous,  somewhat  pearly  on  a 
cleavage  face.    Color  white.    Translucent.    Brittle. 

Oomp.-2  (Ca,  Na)  P+ Al'  P*,  with  Ca :  Na=l :  3,=Aluminnni  18*6,  sodium  23*8,  calcium  6-8, 
fluorine  51*3=100.    Analysis:  Hagemann  (I  c): 


p 

Al 

Ca 

Na 

fl 

InsoL 

51-03 

17-87 

7-01 

23-00 

0-57 

0-74=100-22 

Pyr.,  etc.— Puses  at  a  red  heat,  yielding  no  water. 

Obt« — ^Prom  the  cryolite  vein  of  Iviktok,  near  Arksut-fiord,  in  South  Greenland.  The  specifio 
gravity  3-176,  it  is  said,  may  have  owed  its  excess  above  that  of  the  other  trials  to  the  presence 
of  a  little  pyrite. 

166.  OBIOUTB.    Ghiollth  (fr.  Miask)  Eermam  <k  Auerhach^  J.  pr.  Ch.,  zxzvil  188,  1846. 

13U  Tetragonal.      6>  A  1-^=133°  4:9f;    a=l-04184:. 

Observed  form  f.  131a.  1 A 1,  pyr.,=108°  23' ;  1 A 1, 
basal,  =  111°  40' ;  3  A  1,  over  summit,  =  68°  20'. 
Cleavage  indistinct.  Twins :  composition-face  1,  as 
in  f.  50.  Occurs  massive  granular,  resembling  cry- 
olite ;  structure  crystalline. 

H.=4.      G.  =  2-72,   Hermann;     2-842  — 2-898, 
Ramm.     Color  snow-white.    Lustre  somewhat  re- 
sinous.    Translucent. 
Umen  Kts. 

Oomp.— 3NaP+2Al*P*=Pluorine  68-0,  aluminum  18-6,  sodium  23-4=100.  Analyses:  3, 
Hermann  (La);  2,  Bammelsberg  (Pogg.,  Izxiv.  315,  1848): 


Al 

Na 

1.  Miask 

2.  " 

18-69 
(})  18-44 

23-78 
24-05 

[57-53] 
[57'51] 


Hennann. 
Bamm. 


Pyr.— like  cryolite. 

Obs. — ^Prom  the  Bmen  Mis.,  near  Miask,  where  it  occurs  in  granite,  with  topaa^  fluorite,  phena< 
dte,  and  cryolite. 

Por  Kokscharof  on  cryst,  see  Verb.  Min.  G^s.  St  Pet,  1850,  '51,  and  Min.  BussL,  iv.  393. 

Kenngott  makes  crystals  from  the  topaz  mine  of  Mursinsk  orthorhombic  (Ber.  Ak.  Wien,  xi 
980),  with  the  prismatic  angle  124''  22',  and  having  the  acute  edge  of  the  prism  truncated,  and 
/A  t-l=:117'  49'. 

167.  OHODNEFFTFB.  Ohiolith  (fr.  Miask)  v.  Worth  &  Chodnef,  Verb.  Euss.  Min.  QeB., 
1845-46,  203,  216,  1846.  Ohodnefflte  Dana,  Min.,  234,  1850;  GryoUte,  ib.,  97,  1854.  Kipho. 
Uth  Naum.,  Min..  219,  1864. 

G.=:2-62— 2-77,  v.  Worth;  3-00,  Eamm.  Like  cldolite  in  physical 
characters. 

Oonip.—2  Na  P+Al*  F*=Pluorine  56*4,  aluminum  16*8,  sodium  27-3=100.  Analysei:  1,  A. 
Chodnef  (L  c.);  2,  Bammelsberg  (Pogg.,  Ixxiv.  314): 


Digitized  by 


Google 


FLUOBIDB. 


129 


P 


1.  Miask 

2.  " 


f 


[56-82] 
[66-67J 


Al 

16-48 
15-76 


26-70  Chodnef. 
27*68  Ramm. 


(Hh 


Obs, — ^Bammelflberg  by  his  analyses  appears  to  show  that  besides  crjolite  there  are  two  other 
related  compounds  at  Miask,  one  of  his  analyses  sustaining  the  chiolite  of  Hermann,  and  the 
other  the  chiolite  of  Wdrth  and  Chodnef;  and  on  the  basis  of  his  results  this  species  is  made 
distinct  from  the  others. 

168.  PAOSmOLmi.    Pachnolit  Knop.^  Ann.  Ch.  Phann.,  cxxvii.  61,  1866. 

MonocHnic.    I^  7=98^  U\  \  A  |.=108°  15',  /A  |.=153°  ^^^ 

37',  0  A  7=90°  20',  front  edge  of  pyr.  on  front  edge  of  prism 
146°  4:5',  Descl.  Twins :  composition-face  ir\  (f.  132) ;  crys- 
tals always  twins ;  |-  A  f  adjacent  94°  13'.  *  Cleavage :  0  and 
/,  unequal.  Lustre  vitreous.  Colorless  to  white.  Trans- 
parent to  subtransparent.  Optic-axial  plane  and  one  bi- 
sectrix normal  to  i-%\  and  inclined  10°— 15°  to  a  normal  to 
i-i,  and  23°  15'— 18°  15'  to  a  normal  to  the  front  edge  of  the 
pyramid. 

Oomp.— 3  (Oa,  Na)P+Al*F+2  fl,  with  Oa :  Na=3  :  2=Fluorine  51-12,  aluminum  12-29, 
calcium  16*14,  sodium  12*38,  water  8*07=100.  Analyses:  1,  Knop  (L  a);  2,  Q-.  Hagemann  (Am. 
J.ScL,  n.xllll9): 

F  Al  Ca  Na  fi[ 

50T9  13*14  17-25  12-16  9-60=102-94  Knop. 

51-15  10-37  17-44  12*04  8-63=99*63  Hagemann. 

Pyr.,  etc. — In  the  dosed  tube,  heated  gently,  yields  water  which  is  neutral ;  at  a  higher  heat, 
that  which  is  acid.  Heated  rapidly  it  is  decomposed  with  crackling,  and  the  formation  of  a  white 
cloud  which  condenses  on  the  walls  of  the  tube.  Decomposed  by  sulphuric  acid,  giring  out 
fluohydric  acid. 

Obs. — Incmsts  the  cryolite  of  Greenland,  being  a  result  of  its  alteration.  The  pyramidal  planes 
sometimes  have  a  stair-like  appearance,  from  interrupted  combination. 


169.  THOMSZSNOLITE. 


Dimetrio  Pachnolite  0.  Hagemann^  Am.  J.  ScL,  IL  zllL  93,  1866. 
Thomsenolite  Danok. 


Monoclinic.     I^I  about  89°  ;  (9 A 7  approx.  92°  and  88°  ; 
0  A  1=121°— 124°,  Dana.   Prisms  slender,  a  little  tapering ;  / 
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basal  very  perfect.     Also 


horizontally  striated.      Cleavage 
massive,  opal,  or  chalcedony-like. 

H.=2-5— 4.  G.=2-74— 2-76,  of  crystals.  Lustre  vitreous, 
of  a  cleavage-face  a  little  pearly,  of  massive  waxy.  Color 
white,  or  with  a  reddish  tinge.     Transparent  to  translucent. 

Oomp.— 2  (Oa,  Na)  F+ Al'  F*+2  S,  with  Ca  :  Na=7  :  3=Pluorine  62-2,  alumi- 
num 16*0,  calcium  15*4,  sodium  7*6,  water  9*8=100.    Analysis :  Hagemann  (1.  a) : 


p 

Al 

Ca 

Na 

s 

§i 

50-08 

14-27 

14-51 

716 

9-70 

2-0=97-71 

Crystals 

The  compact  afiforded  Dr.  Hagemann  a  similar  result 

Pyr.,  etc — ^Fuses  more  easily  than  cryolite  to  a  clear  glass.  The  massive  decrepitates  remark- 
ably in  the  flame  of  a  candle.    In  powder  easily  decomposed  by  sulphuric  add. 

Obs* — Found  with  pachnolite  on  the  cryolite  of  Greenland,  and  a  result  of  the  alteration  of  cry- 
olite. 

The  crystals  often  have  an  ochre-colored  coating,  especially  the  terminal  portion  ;  and  on  this 
aoooont)  and  the  striated  tapering  sides,  the  measurements  are  only  approximations.    The  mineral 
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was  first  noticed  by  Dr.  Julius  Thomsen  of  Copenhagen,  the  originator  of  tlie  cryolite  industry, 
after  whom  it  is  here  named.  It  differs  strikingly  fh)m  pachnolite  in  its  pearly  basal  cleaYage*aQd 
its  nearly  square  prisms ;  and  from  cryolite  in  tiie  horizontal  strips  of  the  same  and  the  facility  of 
deavage.  The  compact  yarlety,  first  observed  by  Dr.  Hagemann  (to  whom  the  author  is  indebted 
for  his  acquaintance  with  it),  has  much  of  the  aspect  of  chalcedony ;  it  mcrusts  cryolite  or  occu- 
pies seams  or  cavities  in  it,  and  is  covered  by  the  chalky  gearksutite ;  the  incrustations  are  some- 
times half  an  inch  or  more  thick. 

169 A.  Haqbhaknitb.  Hagemannite  Shepard,  Am.  J.  ScL,  II.  zlil  2^6,  1866.  Closely  resezn 
bles  in  aspect  and  condition  the  compact  thomsenolite,  but  passes  sometimes  into  a  yellow,  opaque, 
jaspery  variety.  It  incrusts  the  cryolite,  and  also  constitutes  seams  )-  to  -^  in.  thick.  It  sometimes 
traverses  a  drusy  ferruginous  pachnolite.  It  is  ochre-yellow  to  wax-yellow  in  color,  rarely  faint 
greenish,  dull,  or  with  only  a  faintly  glimmering  lustre,  and  looks  like  an  iron  flint,  or  the  yellow 
chloropal  of  Alar,  Bavaria.    H.=3— 3'5.    G.=2*59— 2'60.    Adheres  but  feebly  to  the  tonguo. 

nagemann  obtamed  in  an  analysis  F  40*30,  Al  12*06,  Fe  5*96,  Mg  2*30,  Oa  11-18,  Na  6*45,  Si 
7'79,  H  10'44.    Decrepitates  surprisingly  in  the  flame  of  a  candle. 

The  analysis  corresponds  to  the  atomic  ratio  for  F,  Si,  (Al,  Fe),  (Ifg,  Ca,  NaX  4:1:1:2.  Tak- 
ing 2  F  for  the  Si,  to  make  Si  F^,  it  loavA  only  2  F  for  the  bases.  No  probable  formula  can  be 
deduced.    Excluding  the  Si,  Mg,  Fe,  the  composition  is  that  of  thomsenolite. 


170.  GEABS8UTITQ. 

Earthy,  kaolin-like  in  aspect. 

H.=2.    Lustre  dull.     Color  white,  opaque. 

Comp. — Ca*  F+ Al*  P+4  d,  or  essentially  like  that  of  arksutite,  excepting  the  water  and  the 
presence  of  but  little  soda.    Analysis :  G.  Hagemann  (private  contrib.) : 

F  41-18        Al  15-52        Oa  19*26        Na  2-46        B[  20*22. 

Obs. — Occurs  with  the  Greenland  cryolite,  and  is  one  of  the  results  of  its  alteration.  The  author 
is  indebted  for  his  knowledge  of  the  mineral  to  Dr.  Hagemann.  The  underlying  material  is  com- 
pact thomsenolite.  At  the  request  of  Dr.  Hagemann,  it  is  named  by  the  author  fVom  yfjj  earth,  and 
arksuiUe,  alluding  to  its  earthy  aspect 


171.  PR080PITB. 
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Prosopit  ScheereTf  Pogg.,  xc.  316,  1863,  xdl,  612,  cL  361. 

Monoclinic.  I A  7=116^  14';  i-5  A  t-*=76^  15',  -2  A-2=133*' 
30',  24  A  2-i=116^  30',2-8  A  2-5=120°  56'.  Only  in  imbedded 
crystals. 

H.=4-5.  G.=2-890-2-898.  Lustre  weak.  Colorless, 
white,  or  grayish. 


Oomp.— Analysis  by  Scheerer  (Pogg.,  ci.  361,  385) : 


Altenberg 


Si  F»      Xl       Mn 
10-71    42-68    0-31 


Mg 
0-25 


Ca        ti 
22-98    0-15 


15-50=92-58. 


The  loss  of  7*42  p.  a  is  regarded  by  Scheerer  as  proving  that  5*50  p.  c.  of  the 

AltenberiP  oxygen  is  replaced  by  fluorine ;  the  mineral  is  thence  regarded  by  hun  as  consist- 
^'  ing  of  }SiF»,  6*1,  iCa,  6CaP,  12S,  or,  diflferently arranged,  }SiF,  lAlF*, 
5%,  20aF,  iCa,  12^ 

Pjrr-j  ©to. — ^In  the  glass  tube  affords  water  and  fluorid  of  silicon.  Decomposable  by  sulphuric 
acid. 

Ob8« — Occurs  at  the  tin  mines  of  Altenberg,  in  crystals,  piart  of  which  are  a  kind  of  kaolin,  and 
others,  according  to  observations  by  G.  J.  Brush  (Am.  J.  Sci.,  IL  xxv.  411),  deavable  violet  fluor, 
and  oliiers  still  fluor  partly  kaolinized. 

Also  found  at  the  i>chlackenwald  tin  mines ;  but  Scheerer  Infers,  without  an  analysis,  tliat  the 
crystals  from  this  place  (Pogg.,  xciu  612)  are  a  phosphate  with  fluorid,  and  he  gives  the  hypothet. 
leal  formula  (&»  P,  R  F)  Al  F»+y£r. 

.The  crystala  we  closely  like  datolite  in  form,  as  shown  by  the  author  in  the  last  edition  of  this 
work  (p.  602).     Pesdoizeaux  has  stated  that  cpHcaUy  they  are  tridinic. 

It  is  yet  doobCvul  whether  unaltered  prosopite  has  been  described  or  seen. 

Kamed  from  n^jvu^ftof,  a  mask,  in  allusion  to  the  deceptive  diaracter  of  the  mineral 
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V,   OXYGEN  COMPOUNDS. 

The  grimd  divisions  of  Oxygen  Compounds  among  minerals  are  moa« 
doned  on  page  1. 


L  0XYD8. 
General  Arrangement. 


1.  Oxme  OF  Eleiceztis  of  Sebies  I. 

a.  Anhydrous, 
ft.  Hydrous. 

2.  OxTDS  OF  Elements  of  the  Arsenic  and  Sulphub  Gboups,  Sebibb  DL 

3.  OzYDS  OF  Eleuents  of  the  Oabbon-Silioon  Gbottp,  Series  II. 


1.    OXYDS  OF  ELEMENTS  OF  SERIES  I. 
A  ANHYDROUS  OXYDS. 

The  elements  of  Series  I.  whose  oxyds  are  here  included  are  those  of  the 
iron  and  tin  groups,  none  of  the  gold  group  occurringnative.  The  oxyds 
have,  with  few  exceptions,  the  general  formulas  B  O,  K  O,  R"  O*,  R  0+R* 
0',andRO\ 

Isometric  forms  occur  under  the  formulas  BO;  R  O ;  R  0+R*  O*. 
Hexagonal  "  "  RO;  R»0\ 

Tetragonal  "  «  RO';  2R0+R0'. 

Orthorhombic  «  "  RO;  RO+R'O*;  RO' 

The  following  are  the  groups  of  Anhydrous  Oxyds : 

L  rR0TOXYI)S-ftO,EO. 
L  OUPBITB  and  VEBJ(Z^ASrrE  GROUFa— I&ometria 


ITS.  GuFBiR  ^  n4  BuRBBmn 

ITS.  PmcusrrB  &g 
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2.  ZmOITB  GEOUP.— HeiagonaL 

1*76.  Watbb  £[  176.  ZnroiTB  tn 

3.  MASSICOT  GEOUP.— Isometric  and  orthorhombic. 

177.  Ma£NSicot  t»b  178.  UELkoomm        da 

J.  SBSQUI0XTD3— E»  01 

1.  GOEUNDUM  GEOUP.— -HezagonaL 

179.  OOBUHDUM  *1  181.  Mbkaooanitb       (Pe,  Tl)'  0*  or  (Pe>  Ti)«  0"+ 

180.  Heicititb  ¥e  182.  Perofskitb  (Oa)Ti)'0' 

3.  COMPOUNDS  OP  PEOTOXYDS  AND  SESQUIOXYDS— In  the  ratio  1 :  1,  or  EO+R»0» 

1.  SPINEL  GEOXJP.— Isometria 

183.  Spinel  iig  (^  Fe)  187.  Maonbsiotebbite  Ag  ¥o 

184.  HsHCTznTB  te  Xl  188.  Praotxinitb        (2n,  fe,  An)  (Fe,  Mn) 
186.  Gahnitb  (2n,  te.  flg)  (Xl,  J?e)  189.  Ohroihtb  (te,  %,  Or)  (Xl,  Fe,  ©r) 
186.  M^ainsTiTE  ^el^e                        190.  Uraninitb  ?tr9 

2.  CHEYSOBBETL  GEOUP.— Orthorhombic. 

191.  Chbysobebtl       iKePXl 

4.  DEDTOXYDS— E0». 

1.  EUTILB  GEOUP.— Tetragonal. 

192.  CASsmBBiTB         Sn  195.  HAUSMAmfiTB      liln',  Mn 

193.  EuTiLE  ¥l  196.  Bbauktcb  2  iin*  Mn+Mh  Si 

194.  OOTAHBDBITB  tt  197.  ?MlNnJM  ^b*  ^ 

2.  BEOOKITE  GEOUP.— Orthorhombic. 

198.  BBOOKin  fi  199.  Ptbolubitb  Itn 

B.  COMPOUNDS  OP  PEOTOXYDS  AND  SESQUIOXYDS— In  the  ratio  3:  n,  or  3  EO+nRV. 

aOO.  Cbxdkxbitb  (Monodinic)  Cu'  Un^ 

Appendix,  201.  Plattnesitb. 

Some  points  in  the  above  table  require  explanation.  Admitting  the  principle  stated  on  page 
33,  that  in  ozyds  crjrstallizing  in  the  hexctgonal  sjstem  the  number  of  atoms  of  the  negcUive  element 
oxygen,  is  3,  or  a  multiple  of  3 ;  and  that  in  those  crystallizing  in  the  tetragonal  system  this 
number  is  2  or  4,  or  a  multiple  of  4;  and  that  the  sesquioxyds  Fe^  0',  Al*  0'  are  hexagonal  speciea 
in  accordance  with  this  principle,  and  the  deutoxyds  Ti  0^,  Sn  0'  are  tetragonal  in  exemplificaticQ 
of  it,*  we  have  reasons  for  the  following  conclusions.  In  the  Zincite  group,  since  water  (ice)  and 
dncite  are  hexagonal  these  species,  wJien  thus  crystallized  (whatever  be  true  in  other  states),  maj 
have  the  formulas  H^  0',  and  Zn'  0*.  In  the  Massicot  group,  since  the  two  species  mentioned 
occur  both  in  isometric  and  orthorhombic  forms;  and  since  the  orthorhombic  form  is  in  angle 

♦  The  principle  does  n«)t  require  that  when  the  number  of  atoms  of  oxygen  is  2  or  4,  or  a  multiple 
of  4,  that  the  forms  should  be  necessarily  tetragonal,  but  recognizes  that  tetragonal  forms  are  tb^ 
possible.    The  oxyd  Ti  O^  crvstalli7.ea  not  onl^  in  tetragonal  forms,  but  also  in  orthorhombic 
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ANHTDBOUS  OXTDS.  133 

-Imly  like  that  of  orthorhombic  Ti  0'  (brookiteX  the  angles  /A /and  /A^  being  99'  89',  126°  29' 
h  cuprite,  and  99"  60,  126**  15'  in  brookite,  it  would  seem  to  be  true  that  while  the  isometric  kinds 
brc  the  formulaa  Pb  0  and  Cu  0,  aa  ordinarily  written,  the  orthorhombic  have  the  formulaa  Pb^  0' 
M  Ca'  0'  (or  6u  0*) ;  and  that  the  latter  ought  to  be  arranged  with  the  deutos^ds,  in  the  same 
croap  with  brookite,  which  also  has  2  of  oxygen.  (This  arrangement  would  hare  been  adopted 
lire,  if  distinct  orUiorhomblc  forms  of  the  species  had  been  observed  in  nature.) 

Again,  under  the  Butile  group  are  arranged  the  species  hausmannite  and  braunite,  ores  of  man- 
z-.ii^.  The  formula  of  KauutTnanniie  is  commonly  written  Mn  Mu,  making  it  analogous  to 
ri^elea  of  the  Spinel  group.  But  it  accords  better  with  its  tetragonal  crystallization  and  its  rela- 
te ns  to  Ti  0',  to  write  it  Mn'  Mn.  Brauniie  has  been  shown  by  Rammelsberg  to  have  a  compo- 
?.:iQD  that  may  be  represented  by  the  formula  (Mn  Si)'  0',  in  which  Mn  and  Si  appear  as  replacing 
3C3  another.  The  constituents,  as  deduced  by  analysts,  are  3  Jtn  +  Jjn  +  Si,  which  include  8  of 
Ms  and  Si  to  12  of  oxygen,  in  accordance  with  the  above  formula.  But  braunite  has  cl9sely  the 
tTTstallization  of  Ti  O'  in  rutile ;  and  this  relation  is  brought  out  in  the  formula  2  jVIn'  Mn+Mn 
H  above  given,  which  represents  it  as  corresponding  to  2  of  hausmannite  and  2  of  a  silicate  analo- 
:o\i&  to  zircon,  with  whidi  silicate  also  it  is  isomorphous.  The  close  relation  and  isomorphism  of 
Hn  and  Si  assumed  in  the  formula  (Mn,  Si|'  0'  is  unsustained  by  facts. 


1.  PEOTOXYDS. 


172.  CUPRI^O.  Aes  caldaritmi  rabro-foscum,  Chrm.  Lebererzkupfer,  Agric,  Foss.,  334,  In- 
terpr.,  462,  1546.  Minera  cupri  caldformis  pura  et  indurata,  colore  nibro,  vulgo  Kupferglas, 
KupferLebererz.,  Oronstf  Min.,  178, 1758.  Cuprum  tessulatum  nudum  Linn,^  Syst,  172,  tab. 
viii.,  1758;  Cnpmm  cryst  octaedrum  i&.,  176S.  Octahedral  CJopper  Ore,  Red  Glassy  Copper 
Ore,  .fiSZi^  Foss.,  1771.  Mine  rouge  de  cuivre  Sage,  Min.,  1772.  Mine  de  cuivre  vitreuse  rouge 
di  Usk^  Crist,  lt72, 1783.  Bothkupfererz.  Cuivre  oxidule.  Oxydulated  copper.  Zigueline 
BnuL,  Tr.,  ii  718, 1882.  Bnberite  Chapm,,  Pract.  Min.,  63,  1843.  Cuprit  iZaid.,  Handb.,  548. 
1^5. 
ZiegeIerE=T!]0Oie;  Kupferlebererz ;  Hepatinerz. 

Haaifoimiges  Bothkapfererz ;  Cuivre  oxidul^  capiUaire,  ff. ;  Knpferbliithe  Sausm, ;  Oapillaiy 
Bed  Qxyd  of  Copper.    Chalkotrichit  Qlock,,  Onindr.,  869,  1889. 

136  Isometric.     Observed  planes,  (?,  1,  i,  i-2  (e'), 

^^  i-6,  2  (a'0, 3,  2-2  (a'),  3-f  (o).     Figs.  1  to  8,  and 

£  135.      Cleavage:   octahedral.      Sometimes 

cubes  lengthened  into  capillary  forms.     Also 

massive,  granular ;  sometimes  earthy. 

H.=3-5-4.  G.=5-85-6-15;  6-992,  Haid- 
jinger.  Lustre  adamantine  or  submetallic  to 
I  eajrthy.  Color  red,  of  various  shades,  particu- 
larly cochineal-red ;  occasionally  crimson-red 
by  transmitted  light.  Streak  several  shades 
01  brownish-red,  shining.  Subtransparent — 
Bubtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

rf ^'u?*^  ▼•**— Oxyd  of  copper,  ^ssQxygen  1 1%  copper  88*8= 100.    Sometimes  affords  traces 

Jp.  1.  OrdifMiry,  (a)  Crystalliaed ;  commonly  in  octahedrons,  dodecahedrons,  cubes,  and  inter- 
2iwate  forms ;  the  crystals  often  with  a  crust  of  malachite ;  (&)  massive. 

-  Capahry ;  ChalcotrichUe,  In  capillary  or  acicular  crystallizations,  supposed  formerly  to  be 
•"ttwrhombk*  but  according  to  Brooke  and  A.  Knop,  really  cubes  elongated  in  the  direction  of  the 
W«hedral  axis  (Knop,  Jahrb.  MUl,  521,  1861). 
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134  OXYGEN  OOMPOITNDS. 

3.  JSarthy;  TUe  Ore  (Ziegelera  Oerm,).  Brick-red  or  reddish-brown  and  earthy,  often  mixed 
nrith  red  ozyd  of  iron;  Bometimes  nearly  black. 

The  TupciHnerZf  or  Uver-ore^  of  Breithaupt  has  a  liver-brown  color.  Yon  Bibra  found  (J.  pr.  Ciu, 
xcyi.  203)  the  tile-ore  of  Algodon  bay,  Bolivia,  to  contain  chlorine,  and  to  be  a  mixture  of  ataca^ 
mite,  cuprite,  hematite,  and  other  earthy  material;  he  obtained  for  one,  atacamite  81*32,  cuprite 
10*85,  sesquioxyd  of  iron  20*60,  gangne  34*42,  water,  antimony,  and  loss  2*87.  In  two  others, 
atacamite  28  40,  33*25,  cuprite  12*77,  18*02,  limonite  25*00,  19*07,  gangue  30*81,  82*57,  water,  an* 
timony  and  loss  8*02,  2*09. 

P3rr.,  etc. — Unaltered  in  the  dosed  tube.  B.B.  in  the  forceps  fuses  and  colors  the  flame  eme- 
rald-green; if  previously  moistened  with  muriatic  add,  the  color  imparted  to  the  flame  is  momen- 
tarily azure-blue  from  chlond  of  copper.  On  charcoal  first  blackens,  then  fhses,  and  is  reduced  to 
metallic  copper.  With  the  fluxes  gives  reactions  for  oxyd  of  copper.  Soluble  in  concentrated 
muriatic  acid. 

Obs. — Occurs  at  Camsdorf  and  Saalfield  in  Thuringia,  at  Les  Oapanne  Yecdne  in  Tuscany;  on 
Elba,  in  cubes ;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  quartz,  at  Wheal 
Grorland  and  other  Cornish  mines ;  in  Devonshire  near  Tavistock ;  in  isolated  crystals,  sometimes 
an  inch  in  diameter,  in  Uthomarge,  at  Chessy,  near  Lyons,  which  are  generally  coated  with  mala- 
chite ;  at  Katherinenberg  in  Siberia ;  in  South  Australia ;  also  abundant  in  Chili,  Peru,  Bolivia, 
the  (Ratals  in  which  regions,  as  far  as  examined  by  D.  Forbes,  are  simple  cubes  (private  commu- 
nioation) ;  very  fine  crystals  from  AndaooUo  near  Coquimbo. 

It  has  been  observed  at  Schuyler's,  Somerville,  and  Flemington  copper  mines,  N.  J.,  crystallized 
and  massive,  associated  with  du'ysooolla  and  native  copper;  also  near  Now  Bnmswick,  N.  J.,  in 
red  shale ;  2  m.  from  Ladenton,  Bockland  Co.,  N.  Y.,  with  green  malachite  in  trap;  at  Cornwall, 
Lebanon  Co.,  Pa. ;  in  the  Lake  Superior  region. 

When  found  in  large  quantities  this  species  is  valuable  as  an  ore  of  copper. 

Named  cuprite  by  Haidinger  from  the  Latin  cuprum,  copper.  Chapman's  name  ruberiie  (from  the 
Latin  rubers  red)  is  prior  in  date  (1.  c) ;  but  the  laws  of  derivation  would  change  it  to  rubriie ;  and 
instead  of  introdudng  this  altered  name,  that  next  in  priority,  already  long  used,  is  here  adopted. 

Alt. — A.  deoxydation  of  this  oxyd  of  copper  sometimes  takes  place,  producing  native  copper. 
It  also  becomes  carbonated  and  green,  by  means  of  carbonated  waters,  changing  to  malachite  or 
azurite ;  or  through  a  silicate  in  solution  it  is  changed  to  chrysocoUa ;  or  by  taking  oxygen  it  bo* 
oomea  melaoonite.    Limonite  occurs  as  a  pseudomorph  by  substitution  after  cuprite. 

173.  PJBRICI1A6ITE.    Peridasia  Ssacchi,  Mem.  Min.,  Naples,  1841.    Periklas  Germ. 

Isometric.    Figs.  1,  2.     Cleavage :  cubic,  perfect.    Also  in  grains. 
H.=  nearly  6.     G.  =  3*674:,  Damour.     Color  grayish  to  dark-groen. 
Transparent  to  translucent. 

Comp. — Mg;  or  magnesia,  with  1  part  in  26  of  protoxyd  of  iron.  Analyses :  1,  Scaodii  (L  c); 
2,  3,  Damour  (Ann.  d.  M.,  lY.  liL  360,  and  Bull.  Soc.  O.  Fr.,  1819,  313): 

1.  liifg  89-04  te  8-56=97*60  Scacchu 

2.  93-86  6-97 =99-83  Damour. 

3.  93*38  6-0 1=9939  Damour. 

P3rr.,  etc. — ^B.B.  unaltered  and  infusible.  With  cobalt  solution  after  long  blowing  assumes  a 
faint  flesh-red  color.  The  pulverized  mineral  shows  an  alkaline  reaction  when  moistened,  and 
dissolves  in  mineral  adds  without  effervescence. 

Oba. — Occurs  disseminated  through  ejected  masses  of  a  wliite  limestone,  and  in  spots  of  small 
dustered  crystals,  on  Mt.  Somma,  sometimes  with  forsterite  and  earthy  magnesite. 

Named  from  nepi,  about,  and  vXdnf,  cleavage. 

Artif. — Formed  in  crystals  of  a  cubo-octahedral  form  by  making  lime  to  act  at  a  high  tempera- 
ture on  borate  of  magnesia  (Ebelmen) ;  by  the  action  of  chorhydric  gas  on  magnesia  (DeviUe) ;  by 
tho  action  of  dalorid  of  magnesium  on  lime  (Daubree). 

174.  BUNSENITB.    Nidceloxydul  C.  Bergemann^  J.  pr.  CSl,  Ixzv.  243,  1858.    Protoxyd  of 

Nickel    Bunsenite  DaTia. 

Isometric.    In  octahedrons,  sometimes  having  truncated  edges. 
H.=5-5.    G.=6-398-    Lustre  vitreous.    Color  pistachio-green.    Streak 
brownish-black.    Translucent.     [Characters  of  minute  crystals  half  a  line 
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in  diameter.1    Artificial  crystals  observed  in  slags  have  a  mi^tallic  lustre, 
and  brownisli-biack  color. 

Oomp. — Sri,  or  pure  proto:^d  of  nickel 

Oba. — Oocurs  in  cayities  with  other  nickel  ores,  and  ores  of  uranium,  at  JohanngeorgenstadI 
(C.  Bergemann,  X  pr.  Gh.,  Ixxr.  239). 
Named  after  Prot  Bonsen,  who  obsenrod  long  since  artificial  crystals  of  this  oxjd  of  nickeL 

176.  WATER 

Hexagonal.    Usual  iu  compound  stellate  forms,  13B 

one  form  of  which  is  shown  in  f.  136. 

G.=0-918,  Brunner ;  0-9178  at  32°  F.,  L.  Dufour. 
Colorless.  Jnodorous.  Tasteless.  Licjuid  above 
82"^  F.,  and  boils  at  212"^  F.  A  cubic  inch  of  pure 
water  at  60°  F.,  and  30  inches  of  the  barometer, 
weighs  252*458  grains. 

Oomp,— HO = Oxygen  88'89,  hydrogen  11 '11  =100. 

Obs* — TheTlenaity  of  water  is  greatest  at  39*'l  P.,  according  to 
Joule  and  Playfair.  Dospretz  obtained  39° '176;  Hallstrom  39*''3S; 
Blagden  and  Qilpin  39** ;  Hope  39''-5 ;  Muncke  38^-804.  Below  this 
temperature  it  expands  as  it  approaches  32",  owing  to  incipient  crystallization. 

Water  as  it  oocurs  in  nature  is  seldom  pure.  It  ordinarily  contains  some  atmospheric  air,  often 
pure  oxygen  and  carbonic  acid,  besides  various  saline  ingredieuta,  as  salts  of  magnesia,  lime, 
iron,  soda,  potash,  and  sometimes  traces  of  zinc,  arsenic,  lead,  copper,  antimony,  and  even  tin, 
these  mgredients  being  derived  from  the  rocks  or  soil  of  the  region.  For  citation  of  numerous 
recent  analyses  of  waters,  see  Kenngott's  Uebersicht,  1844-1862 ;  also  the  Jahresbericht  f.  Ch.,  etc. 

Obs. — See  on  the  Crystallization  of  Ice,  Leydolt,  Ber.  Ak.  Wien.,  vii.  477.  Also  A.  E.  Nordou- 
flkiold,  who  states  ^at  it  is  dimorphous ;  one  form  probably  orthcrhomhic  (J.  pr.  Oh.,  Ixxxv.  431 ). 

176.  ZINCrrS.  Bed  Oxyd  of  Zinc  A.  Btuca,  Brace's  Min.  J.,  i.,  Na  %  96,  1810.  Zinkoxyd, 
Bothzinkerz,  Germ.  Zincoxyd6  Fr.  Red  Zinc  Ore.  Zinkit  Baid,,  Handb.,  548,  1845.  Spar- 
talite  B,  dh  Jf.,  218,  1852.    Sterlingite  P.  Alger,  Min.,  565,  1844. 

Hexagonal.  (?  A  1=118''  7' ;  a=:l'6208.  In  quartzoids  with  truncated 
sunmiits,  and  jprismatic  faces  7".  1  A  1=127°  40'  (to  43'),  Eose;  /A  1  = 
151°  53' ;  152°  20',  Levj.  Cleavage :  basal,  eminent ;  prismatic,  some- 
times distinct.  Usual  in  foliated  grains  or  coarse  particles  and  masses ;  also 
granular. 

H.=4--4-6.  G.=5-43— 5-7.  5-684,  orange-yellow  crystals,  W.  P. 
Blake.  Lustre  subadamantine.  Streak  orange-yellow.  Color  deep  red, 
also  orange-yellow.  Translucent — subtranslucent.  Fracture  subconclioi- 
dal.    Brittle. 

Oomik — 2n= Oxygen  19*74,  zinc  80*26=100 ;  containing  oxyd  of  manganese  as  an  unessential 
Ingredient  Analyses:  1,  Bruce  (La);  2,  Berthier  (Ann.  d.  M.,  iv.  483);  3,  4,  Whitney  (Pogg, 
Ixxl  1 69) ;  5,  A.  A.  Hayes  (Am.  J.  Sci.,  xlviii.  26 1 ) ;  6,  W.  P.  Blake  (Mining  liag.,  XL  ii.  94, 1860) : 


2n 
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1.  Bed 

92 

8 

=100  Brace. 

X    " 

88 

12 

=100  Berthier. 

8.    " 

94-45 

tr. 

,  FranW.  4-49,  ign.  l-09=100-03  WhJt 

4.    " 

96-19 

8-70 

,  undec  O'l  0=99-99  WMtney. 

6.    " 

93-48 

6-50 

0-36,  scales  Pe  0-44=99-78  Hayes. 

€L  TeUow 

99-47 

0-68 

,  ign.  0-28=100-38  Blake. 
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136  OTTOEN  C0MP0T7KDB. 

Thin  scales  magnified  and  Tiewed  by  transmitted  light  are  deep  yellov.  The  author  finds  by 
means  of  a  high  magnifying  power  that  this  ore  is  free  from  foreign  scales  of  red  ozyd  of  iron  ot 
other  substances;  and  consequently  the  color  is  probably  due,  as  hold  by  G.  Rose  and  J.  D 
Whitney,  to  the  presence  of  Sin.  The  crystals  analyzed  by  Blake  (anaL  6),  which  contain  less 
than  1  p.  c  of  Mn,  were  orange-yellow  in  color. 

Pyr.,  etc.— Heated  in  the  dosed  tube  blackens,  but  on  cooling  resumes  the  original  color. 
B.B.  infusible ;  with  the  fluxes,  on  the  platinum  wire,  gives  reactious  for  manganese,  and  on  char- 
coal in  K.F.  gives  a  coating  of  oxyd  of  zinc,  ycUow  while  hot,  and  white  on  cooling.  The  coatmg, 
moistened  with  cobalt  solution  and  treated  in  R.F.,  assumes  a  green  color.  Soluble  in  acids 
without  effervescence.  On  exposure  to  the  air  it  suffers  a  partial  decomposition  at  the  surface, 
and  becomes  invested  with  a  white  coating,  which  is  carbonate  of  zinc. 

Obs.— Occurs  with  Franklinite  and  also  with  calcite  at  Stirling  Hill  and  Mine  Hill,  Sussex  Co , 
N.  J.,  sometimes  in  lamellar  masses  in  pink  caldte.  It  was  first  noticed,  described,  and  analyzed, 
by  Dr.  Bruce.    Beported  as  forming  pseudomorphs  after  blende  at  Schoeeberg. 

An  oxyd  of  zinc,  mixed  with  hydrate  of  iron,  occurs  on  marmatite  at  Bottino  in  Tuscany,  which 
afforded  C,  Bechi  (Am.  J.  Sci.,  IL  xiv.  6>)  Zn  31-725,  Fe  47450,  fl  20825. 

Artif. — Mitscherlich  has  observed  minute  six-sided  prisms  in  the  iron  furnaces  of  Kdnigshutte, 
in  Silesia.  Similar  crystals  have  been  met  with  in  the  zinc  furnaces  near  Slegeu ;  also  in  the 
furnaces  and  roast-heaps  at  the  New  Jersey  zinc  mines ;  surface  drusy,  color  white  to  amber- 
yellow  (Am.  J.  Sci.,  II.  xiiL  417);  in  hexagonal  prisms  in  the  zinc  furnaces  at  Bethlehem,  Pa., 
xnd.  Newark,  N.  J. ;  by  L.  Stadtmuller  at  the  iron  furnace  of  Van  Deusenville,  Mass. ;  also  at 
other  furnaces  in  Europe  and  America. 

177.  MASSIOOT.    Bleiglatte.    Lead-ochre.    Plumbic  Ochre.    Oxyd  of  Lead.    Plomb  oxid4 

Massicot  Muoi,  Min.,  346, 1841. 

Orthorhombic  and  isometric  (artif.).  Massive ;  stnicture  scaly  crystalline, 
or  eaFtliv 

H.=2.*  G.=:80;  7-83-r'98,  from  Mexico,  Pugh;  9-2-9-36  when 
pure.  Lustre  dull.  Color  between  sulphur  and  orpiment-yellow,  some- 
times reddish.    Streak  lighter  than  the  color.     Opaque.    Does  not  soil. 

Oomp.--l»b= Oxygen  717,  lead  92-83=100;  more  or  less  impure.  Analyses:  1,  John  (Schw. 
J.,  iv.  219,  xxxiL  106) ;  2,  3,  Pugh  (Ann.  Oh.  Pharm.,  a  128): 


ft 

C 

Pe,  Ca 

gi 

1. 

2.  Mexico 

3.  " 
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3-84 
1-88 
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0-48 

Pe  6-57 

"  4-86 

2-40=95-82  John, 
/r.,  8  and  lose  0*14  Pugh. 
0-14,        "        1-23  Pugh. 

The  specimens  analyzed  by  Pugh  were  from  the  mine  of  Guillermo,  near  Perote,  in  the  district 
of  Vera  Onus,  where  native  lead  cJso  is  reported  to  occur  in  galena. 
Pyr.,  etc.— B.B.  fuses  readily  to  a  yellow  glass,  and  on  charcoal  is  easily  reduced  to  metaHio 


Ob«.—It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz.  Gerolt  states  that  it  has  been 
ejected  from  the  volcanoes  of  Popocatapetl  and  Jztaccituall,  in  Mexico.  It  is  found  in  many 
places  in  the  provinces  of  Chihuahua  and  Cohahuila  in  considerable  quantities,  having  been  col- 
lected along  the  streams  between  Oeralvo  and  Monterey,  being  supposed  to  come  from  the  range 
of  mountains  running  nearly  north  of  Monterey.  The  specimens  (often  2  or  more  cubic  inches  in 
size)  are  between  orpiment  and  sulphur-yellow  in  color,  and  glisten  like  a  granular  mica  of  a 
nearly  golden  color.  The  natural  surface  is  slightly  crystalline  and  shining,  and  when  broken  it 
shows  a  scaly  texture  (Bailey  in  Am.  J.  Sd,  II.  viiL  420). 

Occurs  also  at  Austin's  mines,  Wythe  Co.,  Ya. 

Artil — ^Artiflcial  crystals  have  been  obtained  among  furnace  products  and  by  direct  chemical 
methods,  as  well  as  £rom  fusion,  which  were  orthorhombic  (rhombic  octahedrons,  etc.);  and 
others  that  were  isometric  (cubes,  dodecahedrons,  eta). 

178.  MBIaAOONTFB.    Kupferschwarze  Wem.,  Bergm.  J.,  1789.    Black  Oxyd  of  Copper; 
Black  Copper.    Melaconite  Buotf  Min.,  326,  1841.    Tenorite  Semmola,  Opere  MInori,  45,  Napoli, 

1841,  Bull  G.  Fr.,  xiiL  20e,  1841-42.    Melaconisa  A.  Scacchi,  Distrib.  SisL  Min.,  40,  Napoli, 

1842.  Melaoonite  Dana,  Mm.,  518,  1860. 
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Isometric  and  orthorhombic  (artif.).  Earthy;  massive;  pulverulent; 
also  in  shining  flexible  scales.  Rarely  in  cubes  with  truncated  angles 
(pseudomorphous  ?). 

H.=:3.  G.=6*25,  massive,  Whitney ;  5*952,  ib.,  Joy.  Lustre  metallic, 
and  color  steel  or  iron-gray  when  in  thin  scales  ;  dull  and  earthy,  with  a 
black  or  grayish-black  color,  and  ordinarily  soiling  the  fingers  when  massive 
or  palverulent. 

Var. — 1.  Earthj-black,  Bometimea  under  the  forms  of  crystals.  2.  In  soaleSf  with  a  metaUio 
lustre. 

Oomp. — Cu  0,  or  6u  0'  (the  latter  for  tho  orthorhombic) = Oxygen  20- 16,  copper  ^9*85=100. 
Analyses:  1,  2,  Joy  (Pogg.,  Ixxx.  287) ;  3,  id.  (Ann.  Lye.  N.  T.,  viii.  121)  : 

Cu  3Pe         Ca         Si 


1.  Copper  Harbor 

99-45 

=99-45  Joy. 

2.      ^         " 

[95-20] 

1-19 

0-23 

3-38=100  Joy. 

3.         " 

9306 

107 

0-22 

3-08=97-43  Joy. 

P3rr.,  etc. — ^B.B.  in  O.F.  infusible ;  other  reactions  as  for  cuprite  (p.  134).  Soluble  in  murlatia 
and  nitric  acids. 

Obs. — ^Found  on  lava  at  YesuTius  in  scales  fy-om  a  twentieth  to  a  third  of  an  inch  across,  often 
hexagonal  and  sometimes  triang^ular  (Semmola) ;  and  also  pulverulent  (Sacchi,  who  uses  tho  name 
melaoonise  for  the  mineral).  Common  in  the  earthy  form  about  copper  mines,  as  a  result  of  the 
decomposition  of  chaloopyrite  and  other  copper  ores.  Abundant  thus  at  the  Duck  town  mines 
in  Tennessee,  and  also  formerly  at  Copper  Harbor,  Keweenaw  Point,  L.  Superior.  At  the  latter 
place  a  vein  afforded,  some  years  since,  40,000  lbs.  of  this  ore.  Imbedded  in  its  mass  there  were 
numerous  perfect  crystals,  having  the  form  of  culies  with  trancatcd  angles.  These  crystals  have 
been  regarded  as  pseudomorphs  after  cuprite  by  Teschemacher,  Hayes,  and  others.  J.  D.  Whitney 
has  pronounced  them  (Rep.  L.  Sup.,  ii.  99)  original  crystals  of  the  species,  on  the  ground  that  the 
red  copper  now  in  the  vein  occurs  only  in  octahedrons. 

Artif. — Beoquerel  obtained  tetrahedral  crystals  by  fusing  oxyd  of  copper  with  potash  (Ann.  Ch. 
Phys.,  ]L  102);  and  Jenzsch  has  described  (Pogg.,  cvii.  647)  orthorhombic  crystals,  found  in  the 
hearth  of  a  calcining  furnace  at  Freiberg,  havmg  /A/=99*'  89',  /Ai=I26<*  29,  /A  l-i=l22'*  58', 
/a  1-1=113'*  68',  approaching  the  angles  of  brookite,  and  showing  a  relation  of  this  oxyd  of  copper 
10  the  deutoxyds ;  I  Aim  brookite  being  99°  6u',  and  /Ai=126*  15'. 

MarcyliU  SheiMtrd  (Marcy's  ExpL  Bed  River,  135,  1854,  Shop.  Mudl,  1857,  405)  is  an  uncertain 
mixture  from  the  Red  River,  near  the  Wachita  Mts.,  Arkansas.  Shepard  made  it  (L  c.)  a  mixed 
hydrous  chlorid  and  oxyd  of  copper,  as  if  containing  atacamite.  Specimens  put  by  him  into  the 
hands  of  S.  W.  Tyler  for  analysis  were  found  to  contain  (Am.  J.  Soi.,  II.  xll  111)  63*42  p.  c  of 
copper  and  17*22  of  sulphur,  -vfith  a  "  supposed  "  amount  of  oxygen  and  water  set  down  at  8  of 
oxygen  and  9  of  water,  whence  it  is  supposed  to  consist  of  oxyd  of  copper  (Cu  0)  39*70,  sulphid 
of  copper  (Ca  S)  47-70,  with  9  of  water.  It  is  evidently  a  result  of  the  alteration  of  a  sulphid  of 
copper. 


2.  SESQTIIOXYDS. 


179.  OORUNDUM.    Oorindon  (=Sapphu:e,  Corundum,  and  Emery  united)  H^  GUb.  Ann.,  zx. 
187,  1805,  Lucas  TabL,  i  257,  1806. 

Ehombohedral.  5  A  5=86°  4',  {?Al(5)=122°  26';  (122°  25',  Kok- 
Mharof);  a=l-363.  Observed  planes:  rhombohedrons,  J,  ^,  l(i2),  —2, 
-1 ;  pyramids,  4-2  (f.  137,  139,  140,  and  plane  r  in  f.  138),  i^2,  2-2,  ^2, 
}-2, 4-2,  i^2,  8-§,  9-2 ;  scalenohedrons,  f J,  f ,  i»  (=i^,  ff,  H)  5  also  /, 
1-2,  i-f ,  0. 
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•^isnir^ft 


a 


Oa    i 

Oh    i 

Oa    2        = 

6>A2-2 

<?Af2        = 

<?A4-2 

^AH         = 

4-2Af2,pyr. 
2-2  A  2-2,   " 
v2A^         = 
*-2A4-2       = 
2   A2 


=152° 

19' 

=141 

48 

=107 

38 

=110 

9 

=118 

49 

=100 

24 

=120 

59 

=121 

58 

=128 

!  2 

=124 

=136 

58 

=151 

11 

=  78 

45 

Cleavage :  basal,  sometimes  perfect, 
but  interrupted,  commonly  imperfect 
in  the  blue  variety ;  also  rhombonedral. 
Large  crystals  usually  rough.  Twins : 
composition-face  i?.  Also  massive 
granular  or  impalpable ;  often  in  layers  from  composition  parallel  to  R. 

H.=9.  G.=3-909— 4-16.  Lustre  vitreous ;  sometimes  pearly  on  the 
basal  planes,  and  occasionally  exhibiting  a  bright  opalescent  star  of  six  rays 
in  the  direction  of  the  axis.  Color  blue,  red,  yellow,  brown,  gray,  and 
nearly  white;  streak  uncolored.  Transparent — ^translucent.  Fracture 
conchoidal — uneven.     Exceedingly  tougli  when  compact. 

Oomp.,  Var. — Piire  alamina  £l= Oxygen  46*6,  aluminam  63*4=100. 

There  are  three  Bubdirisions  of  the  species  prominently  recognized  in  the  arts,  and  nntil  early 
in  this  century  regarded  as  distinct  species ;  but  which  actually  differ  only  in  purity  and  state  of 
crystallization  or  structure.  Haiiy  first  (in  1805)  formally  united  them  under  the  name  here  ao» 
cepted  for  the  species,  though  the  fact  that  adamantine  spar  and  sapphire  were  alike  in  crystalliza- 
tion did  not  escape  the  early  crystallographer  Bom^  de  Lisie,  and  led  him  to  suggest  their  identity. 

Vab.  1.  Sapphibb. — ^'Vd.vivflos  (bluish  S.)  Gr,-,  Hyacinthos  (id.)  PWn.,  xxxviL  44 ;  Asteria  (the 
asteriated)  id.,  xxcvii.  49.  Jacut  Arab.  [fr.  name  in  India,  and  thence  Hyacinthus  Vet,  (?)  Kuig]. 
"Afflpa^  (red  &,  the  Greek  meaning  burning  coal)  pt,  Tkeophr.  Carbunculus,  Lychnis  (red  S.),  pt, 
Plin,,  xxxvil  25,  29.  Saphh-,  Sapphirus,  WalLj  Min.,  116;  Orientalisk  Rubin,  id.,  117,  1747. 
T^l^sie  if.,  Tr.,  1801.    Corindon  hyalin  K,  1 805. 

.  Includes  the  purer  kinds  of  fine  colors,  transparent  to  translucent,  usefVil  as  gems.  Stones 
are  named  according  to  their  colors;  true  Buby^  or  Oriental  Ruby,  red;  0,  Topas,  yellow;  0. 
EmeraJd,  green ;  0,  AmeOiysi,  purple.  A  variety  having  a  stellate  opaloscenecf  when  viewed  in 
the  direction  of  the  vertical  axis  of  the  crystal,  is  the  Asteriated  Sapphire  {Asteria  of  Pliny).  The 
ruby  sapphire  was  probably  included  under  the  ikOpa^  of  Theophrastus,  and  the  Garbunctdus  and 
Jjycknis  of  Pliny. 

2.  Corundum. — Adamas  Siderites  Plin.,  xixvil  15.  Karund  Hind,  Corivindum,  Oorivendum 
(fr.  India),  Woodw.,  Cat.  Foas.,  1714,  1725.  Adamantine  Spar  (fr.  India)  Blade,  17S-?  according 
to  GrevUle  and  Kl&proth  (v.  seq.).  Bemantspath  Klapr,,  Mem.  Acad.,  Berlin,  1786-87,  Berlin, 
1792 ;  Beitr.,  i.  47,  1795;  Wern,,  Bergm.  J.,  L  875,  390,  1789.  Spath  adamantin  Ddajneih.,  J.  de 
Phys.,  XXX.  12,  1787 ;  BaUy,  ib.,  198.  Corundum  GrevilU,  PhiL  Trans.,  1798.  Corindon  II.,  Tr., 
1801.    Corindon  harmophane  iZ    Corindon  adamantin  .Brou^n.,  Min.,  i.  429,  1807.    Korund  C7crm. 

Includes  the  kinds  of  dark  or  dull  colors  and  not  transparent,  colors  light  blue  to  gray,  brown, 
and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayish  smoky-brown  tint,  but 
greenish  or  bluish  by  transmitted  light,  when  translucent,  and  either  in  distinct  crystals  often 
Urge,  or  deavable-massive.  It  is  ground  and  used  as  a  polishing  material,  and  being  purer,  ii 
superior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  times,  both  in  India  and  Europe. 
The  *'  Armenian  stone  "  below  is  supposed  by  King  to  have  been  corundum  rather  than  emery. 

8.  EiCBBT. — *A«oVi7  l^  'Apjiii^iiii  [= Armenian  Whetstone],  Theophr,  Lftifm  Dioscor,,  v.  16li 
Naxium  (fr.  Naxos),  Naxium  ex  Armenia.  P/in.,  xxxvi  10.    Pyrites  vivus  (?)  PUn ,  xxxvi  30 
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htnyriB,  Smiils,  AgriCf  Fosfl^  1546.  Smergel,  Smiria  ferrea,  Wall,  Min.  26*7,  1747.  Smirgel, 
Bchmirgel,  Gemu    Emeril  iT.,  Tr.,  1801;  Corindon  granuleuz  JOT.,  I€i05. 

Indades  granular  corundum,  of  black  or  grajish-black  color,  and  contains  magnetite  or  hemaf 
tite  intimately  mixed.  FeelA  and  looks  much  like  a  black  fine-grained  iron  ore,  which  it  was  long 
considered.  There  are  gradations  from  %e  evenlj-  flne-grained  emery  to  kinds  in  whidi  the 
oorundum  is  in  distinct  crystals.    This  last  s  the  case  with  part  of  that  at  Ghr  .ter,  Massachusetts. 

The  following  are  analyses  by  J.  Lawrence  Smith,  taken  fVom  elaborate  p  3rs  in  the  Am.  J.  ScL, 
IX.  z.  354^  xL  53,  xliL  83.  The  column  of  hardness  gives  the  effectire  abraa.  .e  power  of  the  pow* 
'lered  mineral,  that  of  sapphire  being  100 ;  Mag.  stands  for  Mc^neiUe : 


a 

G. 

%1 

Mag. 

Ca 

Si 

^ 

1. 

Sapphire^  ^dia 

100 

4-06 

97-51 

1-89 

0-80 

=100-20. 

2. 

Ruby, 

India 

90 

97-32 

1-09 

1-21 

=99-62. 

8. 

Corundum^  Asia  Minor 

77 

8-88 

92-39 

1-67 

1-12 

2-05 

l-60=98-83. 

4. 

M 

Nicaria 

65 

3  92 

87-52 

7-50 

0-82 

2-01 

0-68=99-53. 

5. 

u 

Asia 

60 

3-60 

86-62 

8-21 

0-70 

3-85 

1-16=101-04. 

6. 

l< 

India 

58 

3-89 

93-12 

0-91 

1-02 

0-98 

2-86=98-87. 

7. 

(1 

tf 

55 

3-91 

84-56 

7-06 

Fe 

33-25 

1-20 

4-00 

3-10=99-92. 

8. 

Emery,  Kulali 

57 

4-28 

63-50 

0-92 

1-61 

1-90=101-18. 

9. 

(t 

Samos 

56 

8-98 

70-10 

22-21 

0-62 

4-00 

2-10=9903. 

10. 

f( 

Nicaria 

50 

3-75 

7106 

20  32 

1-40 

4-12 

2-53=99-43. 

11. 

(i 

Kulah 

■  53 

4-02 

63-00 

30-12 

0-50 

2-36 

3-36=98-34. 

12. 

(I 

Gumuch 

47 

3-82 

77-82 

8-62 

1-80 

8-13 

3-11=99-48. 

13. 

if 

Naxos 

46 

3-75 

68-53 

24-10 

0-86 

3-10 

4-72=101-31. 

14. 

If 

Nicaria 

46 

3-74 

75-12 

13-06 

0-72 

6-88 

3-10=98-88. 

16. 

if 

Gumuch 

42 

4-31 

60-10 

83-20 

0-48 

1-80 

5-62  =  101-20. 

16. 

tf 

Kulah 

40 

8-89 

6105 

27-15 

1-30 

9-63 

2  00=101-13. 

17. 

ft 

Chestei 

33 

44-01 

50-21 

813 

und. 

18. 

ff 

If 

40 

50-02 

44-11 

8-25 

u 

19. 

C( 

i( 

30 

51-92 

42-25 

5-46 

a 

20. 

u 

fi 

45 

74-22 

19-31 

5-48 

ft 

21. 

f( 

tf 

— 

84-02 

9-63 

4-81 

ff 

Dr.  0.  T.  Jackson  makes  the  formula  of  emery  te  itl,  and  puts  the  mineral  in  the  spinel  family. 
But  neither  microscopic  nor  chemical  investigations  appear  to  sustain  this  view. 

Pyr.,  eto< — B.B.  unaltered;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  clear  glass, 
which  is  colorless  when  free  from  iron ;  not  acted  upon  by  soda.  Tho  finely  pulverized  mineral, 
after  long  heating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
bat  converted  into  a  soluble  compound  by  fusion  with  Insalphate  of  potash  or  soda.  Friction 
excites  electricity,  and  in  polished  specimens  tho  electrical  attraction  continues  for  a  considerable 
length  of  time. 

Obs,  —This  species  is  associated  with  crystaUne  rocks,  as  granular  limestone  or  dolomite, 
gneiss,  granite,  mica  state,  chlorite  slate.  The  fine  sapphires  are  usually  obtained  from  the  beds 
of  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of  mag- 
netic iron  ore,  and  several  species  of  gems.  The  emery  of  Asia  Minor,  according  to  Dr.  Smith, 
occurs  in  granular  limestone. 

The  best  ruby  sapphires  occur  in  the  Capelan  mountains,  near  Syrian,  a  dly  of  Pegu,  and  in  the 
kingdom  of  Ava;  smaller  individuals  occur  near  Bilin  and  Merowitz  in  Bohemia,  and  in  the  sand 
of  ^e  Expailly  river  in  Auvergno.  Blue  sapphires  are  brought  from  Oeylon ;  this  variety  waa 
called  Salamaiein  by  Werner.  Corundum  occurs  in  the  Camatic  on  the  Malabar  coast,  in  the 
territories  of  Ava,  and  elsewhere  in  the  East  Indies ;  also  near  Canton,  China.  At  St.  Grothard, 
it  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white  compact  feld- 
spar. Adamantine  spar  is  met  with  in  large  coarse  hexagonal  pyramids  on  the  Malabar  coast,  and  in 
^Uivara,  Sweden.  Emery  is  found  in  large  boulders  at  Kaxos,  Nicaria,  and  Samos  of  the  Grecian 
islands;  also  in  Asia  Minor,  12  m.  E.  of  Ephcsus,  near  Gumuch-dagh,  where  it  was  discovered 
in  situ  by  Dr.  J.  Lawrence  Smith,  associated  with  margarite,  cbloritoid,  pyrite,  calcite,  etc, ;  and 
also  at  Kulah,  Adula,  and  Manser,  the  last  24  m.  N.  of  Smyrna;  also  with  tlie  nacrite  (?)  of  Cum- 
berland, England.  Other  localities  are  in  Bohemia  near  Petschau ;  in  the  Ural,  near  Katharinen- 
burg ;  and  in  the  Omen  mountains,  not  far  from  Miask ;  Frederick  Yalloy,  Australia. 

In  N.  America,  in  Maine,  at  Greenwood,  in  cryst  in  mica  schist,  with  beryl,  zircon,  lepidollto, 
rare.  In  MassachuseUa,  at  Chester,  corundum  and  emery  in  a  large  and  valuable  vein,  consisting 
mainly  of  emery  and  magnetite,  associated  with  diaspore,  ripidolite,  margarite,  etc. ;  the  corun- 
ilum  occasionally  in  blue  bi-pyramidal  crystals.  In  ConnecUcui,  at  W.  Farms,  near  Licchfield. 
m  pale  blue  crystals ;  at  Norwich,  with  silUmanite,  rare.  In  Kew  York,  at  Warwick,  bluish  and 
piiJc,  with  apinel,  and  often  in  its  cavities ;  Amity,  white,  blue,  reddish  crystals,  with  spinel  and 


Digitized  by 


Google 


140  OXTGEN  COMPOUNBB. 

rutilo  in  gran,  limestone.  In  New  Jersey^  at  Newton,  blue  crystals  in  gran,  limestone,  with  grass 
groen  hornblende,  mica,  tourmaline,  rare ;  at  Yemon,  near  State  line,  red  crystals,  often  several 
inches  long.  In  Fenjisylvania^  in  Delaware  Co.,  in  Aston,  near  Village  Green,  in  large  crystals ; 
at  Mineral  Hill,  in  loose  cryst ;  in  Chester  Co.,  at  Unionvillc,  abundant  in  crystals,  some  mapses 
weighing  4,000  lbs.,  and  crystals  occasionally  4  in.  long,  with  tourmaline,  margarite,  and  albico. 
In  3r.  Carolina^  in  Buncombe  Co.,  blue  massive,  deavable,  in  a  boulder ;  in  Gaston  Co.,  crystals 
and  massive  corundum.  In  Georgia^  in  Cherokee  Co.,  red  sapphire.  In  California^  in  Los  Angeles 
Co.,  in  the  drift  of  San  Francisqueto  Pass.  In  GanaAa^  at  Burgess,  red  and  blue  crystals.  A  so- 
called  emery  from  Arrowsic.  Maine,  ground  and  sold  under  this  name,  is  nothing  but  massivo 
garnet,  much  of  it  mixed  with  hornblende. 

Red  sapphire  is  the  most  highly  esteemed.  A  crystal  weighing  four  carats,  perfect  in  trans- 
parency and  color,  has  been  valued  at  half  the  price  of  a  diamond  of  the  same  size.  They  seldom 
exceed  half  an  inch  in  length.  Two  splendid  red  crystals,  however,  having  the  form  of  the 
pyramidal  dodecahedron,  and  "  de  la  longueur  du  petit  doigt,"  with  a  diameter  of  about  an  inch, 
are  said  to  be  in  the  possession  of  the  king  of  Arracan.  Transparent  blue  sappliires  are  some- 
times over  three  inches  long. 

The  sapphire  of  the  Greek  (oaT^cioi;)  was  the  lapis  lazuli,  which  agrees  with  the  character 
given  it  by  Theophrastus,  Pliny,  Isidorus,  and  others.  Pliny  remarks,  "Sapphirus  cceruleuo 
est  cum  purpura,  habens  pulveros  aureos  sparsos,"  particles  of  pyrite  which  are  frequently  dis* 
seminated  through  lapis  lazuli,  looking  like  gold.  The  ancient  names  applied  to  the  species  havo 
already  been  given  in  the  synonymy.    See  further  on  this  subject,  King  on  Precious  Stones. 

C.  U.  Shepard,  after  showmg  (Descr.  of  Em.  of  Chester,  Mass.,  London,  1865)  tliat  tlie  Chester 
emery  is  identical  crystallographically  with  corundum,  takes  the  precaution  to  propose  the  name 
emerite  for  emery,  in  case  it  should  hereafter  be  established  as  a  distinct  species.  But  a  name 
thus  given  has  no  claim  to  reoognition. 

Alt.— Corundum  under  some  circumstances  absorbs  water  and  changes  to  diaspore;  and 
perhaps  also  to  the  mica-like  mineral  margarite.  It  is  also  replaced  by  silica,  forming  quarU 
pseudomorphs. 

Artif.— Formed  in  crystals  by  exposing  to  a  high  heat  4  pts.  of  borax  and  I  of  alumina  (Ebel* 
men);  by  decomposing  potash  alum  by  charcoal  (Gaudin);  by  subjecting  in  a  carbon  vessel 
fluorid  of  aluminum  to  the  action  of  boric  acid,  the  process  yielding  larg^  rhombohedral  plates 
(DeviUe  &  Caron) ;  by  addition  to  the  last  of  fluorid  of  chromium,  affording  the  red  sapphire  or 
ruby,  or  with  less  of  the  fluorid  of  chromium,  blue  sapphire,  or  with  much  of  this  chrome  fluorid, 
a  fine  green  kind ;  by  action  of  chlorid  of  aluminum  on  lime  (Daabree). 

180.  HEMATTTB.  *Ai/iarfri}c  [=Blood-Btone]  pt  Theqphr.^  825  B.O.;  Dtoscor.,  v.  143,  A.D. 
40.  Hsmatites  pt  Flin,^  xxxvL  28,  38,  A.D.  77.  (I)  Galen»  genus  tertiom  onmis  metalli 
inanissimum,  Germ,  Eisenglanz^  (2)  HseroatiteB  pt=  Germ,  Blntstein,  Glaskopf,  Agrie.,  Interpr., 
465,  468,  1546.  (I)  Speglande  Jemmalm,  Minora  ferri  specularis,  (2)  Hiematites  ruber,  (3) 
Ochra  rubra,  WoO.,  259-266,  1747.  Botheisenstein.  (1)  Jammalm  trltura  rubra,  Speglande 
Eisenglimmer,  (2)  Hferoatites  ruber,  (3)  Ochra  pt,  OronsL,  178-185,  1758.  Specular  Iron;  Red 
Hematite,  Red  Ochre.  Per  specnlaire,  (2)  Hematite  rouge.  Sanguine,  Fr.  (1)  Eisenglanz,  (2) 
Roth  Eisenstein,  Rother  Glaskopf,  Rother  Eisenrahm,  WenL,  Bergm.  J.,  1789.  Iron  Glance, 
Red  Iron  Ore,  Red  Oxyd  of  Iron,  Micaceous  Iron  Ore.  (1)  Per  oliglste,  (2)  Per  oxyde  rouge, 
K,  Tr.,  1801.    Hamatit  .Sattfm.,  Haid.  Handb.,  552,  1845,  Hausm.  Handb.,  282,  1847. 

Khombohedral.  li  A  i?=86°  10',  0  A  ^=122°  30' ;  «=:1-3591.  Ob- 
Mjrved  planes :  rhombohedrons,  -j^,  J,  -J-,  4>  h  ^  (-^)»  i>  ^>  "^j  "^j  ~f >  ~if 
-1,  -i,  -f ,  -i,  -^,  -+,  -i ;  scalenohedrons,  i',  f ,  1',  f ,  4',  4'<^j  4»,  -i',  -i\ 
-2*;  pyramids,  |-2,  f-2,  |-2,  J^2,  4-2;  prisms  /,  t-2,  t-f,  t-|;  and  the 
basal  plane  0. 

Oh    2=107°  40'  2  A  2=68°  47'  i?  A  f 2=154°  2' 

0  A  f-2=137  49  5  A  5=61  34  Eh  i=143  55 

<?  A  1-2=118  58  lAi=143  7  ^A«-2=136  55 

O  A  1»=103  32  i  A  i=115  22  1»  A  i-2=162  41 

Cleavage:  parallel  to  R  and  0 :  often  indistinct.  Twins:  composition- 
bt06£;  also  O  (f.  145a).    Also  columnar — granular,  botryoidal,  and  Btala» 
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titic  shapes;   also  lamellar,  laminaB  ^'oined  parallel  to  0,  and  vaiiously 
bent — ^thick  or  thin ;   also  grannlar,  fhable  or  compact. 

H.=5'5— 6*5.     G.=4'5— 5*3;  of  some  compact  varieties,  as  low  as  i'S. 
Lustre  metallic  and  occasionally  splendent ;  sometimes  earthy.    Color  dark 


141a 


143 


VesuTins. 


144 


146a 


Elba. 


Elba. 


steel-gray  or  iron-black ;  in  very  thin  particles  blood-red  by  transmitted 
light ;  when  earthy,  red.  Streak  cherry-red  or  reddish-brown.  Opaque, 
except  when  in  very  thin  laminae,  which  are  faintly  translucent  and  blood- 
red.  Fracture  subconchoidal,  uneven.  Sometimes  attractable  by  the 
magnet,  and  occasionally  even  magnetipolar. 

Oomp.,  Var. — Sesquioxyd  of  iron,  3Pe=0xygeii  30,  iron  70=100.  Sometimes  containing  tita- 
nium and  magnesium. 

In  a  tabular  orjstalltne  hematite  fVom  Vesuvins,  Rommelsberg  found  (Pogg.,  evil  453)  te  8*11 
and  Mg  0*74 ;  it  was  magnetic,  and  G.= 5*308;  the  hematite  may  have  contained  some  magnetite 
as  impurity.  Some  hematite  contahis  titanium.  Crystals  from  Krageroe  afforded  Rammelsberg 
(P'^gg-,  ciy.  528)  Pe  93*63,  Ti  3*55,  fe  3*26=100-44=:f'e  ']ri+ 13  Pe,  or  (Fe  Ti)^  0'+13  Pe. 

The  yarieties  depend  on  texture  or  state  of  aggregation,  and  in  some  cases  the  presence  of  im- 
purities. 

Var.  1.  Specular.  Lustre  metallic,  and  crystals  often  splendent,  whence  the  name  specular  iron, 
{h)  When  the  structure  is  foliated  or  micaceous,  the  ore  is  called  micaceous  hematite. 

2.  Compact  columnar;  or  fibrous.  The  masses  often  long  radiating;  lustre  submetalllc  to 
metallic ;  color  brownish-red  to  iron-black.  Sometimes  called  red  hemxUiie,  the  name  hematite 
among  the  older  mineralogists  including  the  fibrous,  stalactitic,  and  other  solid  massive  yarieties 
of  this  species,  limonite,  and  turgite. 

8.  Red  Ockreous.  Red  and  earthy.  Often  specimens  of  the  preceding  are  red  ochreous  on  some 
parts.    Reddle  and  red  chalk  are  red  ochre,  mixed  with  more  or  less  day. 

4.  day  Ironstone;  Argillaceous  hematite.  Hard,  brownish-black  to  reddish-brown,  heavy 
stone ;  often  in  part  deep-red ;  of  submotaUic  to  unmetallic  lustre ;  and  affording,  like  all  the  pre- 
ceding, a  red  streak.  It  consists  of  oiyd  of  iron  with  clay  or  sand,  and  sometimes  other  impur- 
ities. (6)  When  reddish  in  color  and  jasper-like  in  texture,  often  called  jaspery  clay  iron-stone, 
(c)  When  oolitic  in  structure  (consisting  of  minute  flattened  concretions),  it  is  the  lenticular  iron 
ore. 

Itabiryie  is  a  schist  resembling  mica-schist,  but  contwning  much  specular  ore  in  grains  or  scaler 
or  in  the  micaceous  form. 

Breithaupt  states  that  some  rhombohedrons  of  hematite  have  a  magnetic  axis  crossing  obliquely 
the  vertical  axis,  passing  between  two  opposite  lateral  anj?les  (B.  H.  Ztg.,  xxv.  149) ;  and  further 
that  the  three  cleavages  of  the  rhombohedron  are  not  quite  equaL 

Fsrr.,  0tc, — B.B.  infusible;  on  charcoal  in  R.F.  becomes  magnetic;  with  borax  in  O.F.  gives  a 
bead,  which  is  yellow  while  hot  and  colorless  on  coohng ;  if  saturated,  the  bead  appears  red  whUe 
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hot  and  yellow  on  cooling ;  in  RF.  giyes  a  bottle-green  color,  and  if  treated  on  charcoal  tdSI 
metallic  tin,  assumes  a  yitriol-green  color.  With  soda  on  charcoal  in  R.F.  is  reduced  to  a  graj 
magnetic  metallic  powder.    Soluble  in  concentrated  muriatic  add. 

Obs. — This  ore  occurs  in  rocks  of  all  ages,  The  specular  variety  is  mostly  confined  to  crystal 
line  or  metamorphic  rocks,  but  is  also  a  result  of  igneous  action  about  some  volcanoes,  as  at  Vesu- 
vius. Many  of  the  geolo^cal  formations  contain  the  argillaceous  variety  or  clay  iron-stone,  which 
is  mostly  a  marsh-formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water ;  but  this 
kind  of  clay  iron-stone  (that  giving  a  red  powder)  is  less  common  than  the  corresponding  variety 
of  limonite  or  siderite.  The  beds  that  occur  in  metamorphic  rocks  are  sometimes  of  very  great 
thickness,  and,  like  those  of  magnetite  in  the  same  situation,  have  resulted  from  the  alteration  of 
stratified  beds  of  ore,  originally  of  marsh  origin,  which  wore  formed  at  the  same  time  with  the  enclos- 
ing rockB,  and  underwent  metamorphism,  or  a  change  to  the  crystalline  condition,  at  the  same  tiii^. 

Beautiful  crystallizations  of  this  species  are  brought  from  the  island  of  Elba,  which  has  afibrded 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  inexhaustis  chalybdum  genercJta 
metallis."  The  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant  lustre;  the 
faces  0  and  \  are  usually  destitute  of  this  tarnish  and  lustre,  and  may  therefore  assist^  when 
present,  in  determining  the  situation  of  other  planes  when  the  crystal  is  quite  complex  St. 
Gothard  affords  beautiful  specimens,  composed  of  crystallized  plates  grouped  in  tiie  form  of  rosettes 
(Eisenrose)^  and  accompanying  crystals  of  feldspar.  Near  Limoges,  Franco,  it  uccurs  in  large 
crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Vesuvius,  and  particularly  in 
Fossa  Cancharone,  on  Konte  Somma,  where  it  incrusts  the  ejected  lavas ;  also  formed  in  most 
recent  eruptions  about  the  fumeroles;  in  that  of  1855,  in  fine  crystallizations  about  the  fumarolec 
some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Arendal  in  Norway,  Longban  in 
Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switzerland,  also  Cleator  Moor  in  Cumberland, 
afford  splendid  specimens.  Bed  hematite  occurs  in  reniform  masses  of  a  fibrous  concentric 
structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Harz.  In  Westphalia  it 
occurs  as  pseudomorphs  of  caldte.  In  Brazil  it  is  associated  with  quartz.  In  Chili  there  are 
immense  beds. 

In  K,  America,  widely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  the 
Azoic  age,  as  in  the  Marquette  region  in  northern  Michigan ;  and  in  Missouri,  at  the  Pilot  Knob 
and  the  Iron  Mtn. ;  the  former  650  feet  high,  consisting  mainly  of  an  Azoic  quartz  rock,  and  hav- 
ing specular  iron  in  the  upper  part,  the  iron  ore  in  heavy  beds  interlaminated  with  quartz ;  tho 
latter  200  feet  high,  and  consisting  at  surface  of  massive  hematite  in  loose  blocks,  many  10  to  20 
tons  in  weight ;  in  Arizona  and  New  Mexico. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value,  either 
crystallized  or  argiUaceous.  Some  of  these  localities,  interesting  for  their  specimens,  are  in  northern 
New  York,  at  Gouvemeur,  Antwerp,  Hermoo,  Edwards,  Fowler,  Canton,  eta ;  Woodstock  and 
Aroostook,  Me.;  at  Hawley,  Mass.,  a  micaceous  variety;  at  Piermont,  N.  H.,  id.;  in  New  Yoik, 
in  Oneida,  Herkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  var.,  constituting  one  or  two 
beds  in  the  Upper  Silurian ;  the  same  m  Pennsylvania,  and  as  far  south  as  Alabama ;  and  in 
Canada,  and  Wisconsin  to  the  west ;  in  North  and  South  Carolina  a  micaceous  variety  in  schistose 
rocks,  constituting  the  so-called  specular  schist^  or  iiaMriie. 

This  ore  affords  a  considerable  portion  of  the  iron  manufactured  in  different  countries.  The 
varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to  smelt  than  other  ores,  but  the 
iron  obtained  is  of  good  quality.  Pulverized  red  hematite  is  employed  In  polishing  metals,  and 
also  as  a  coloring  material  This  species  is  readily  distinguished  from  magnetite  by  its  red  streak, 
and  from  turgito  by  its  greater  hardness  and  its  not  decrepitating  before  the  blowpipe. 

Named  hemaUie  from  dt/ia,  bloody  it  seeming,  says  Theophrastns,  as  if  formed  of  concreted  blood. 
This  old  Greek  author  speaks  afterwards  of  a  second  kind  of  hematites  ('Ai/mririrc  iavBii^  which 
was  of  a  yellowish-white  color,  probably  a  yellow  ochre,  an  impure  form  of  limonite,  the  species 
long  called  brown  hemOUle, 

Alt. — ^By  deoxydation  through  organic  matter  forms  ma>gruiUe  or  protoxyds ;  and  flrom  the  latter 
comes  spathic  iron  by  combination  with  carbonic  acid ;  or  by  further  deoxydation  through  sul- 
phuretted hydrogen  forms  pyriie.  By  combination  with  water  forms  limonite.  limonite,  mag- 
netite, and  pyrite  constitute  occurring  pseudomorphs  after  hematite. 

Arti£ — Formed  in  crystals  by  the  action  of  steam  on  chlorid  of  iron,  regarded  as  the  probable 
method  of  origin  of  the  hematite  of  lavas ;  also  by  the  action  of  perchlorid  of  iron  on  lime 
(Daubr^);  by  the  action  of  a  stream  of  muriatic  add  gas  on  Fe,  the  application  bemg  made  very 
slowly,  lest  the  9e  be  all  converted  to  chlorid. 

180  A.  Mabtite.  (Martit  Breiih,,  Char.,  233,  1832).  Martite  is  sesquioxyd  of  iron  under  an 
isometric  form,  occurring  in  octahedrons  like  magnetite  (f.  2),  and  supposed  to  bo  pseudomor- 
phous,  mostly  after  magnetite.  H.=e— 7.  G.= 4*809— 4-832,  Brazil,  Breith.;  465,  Puy  de 
Dome;  4*85,  Frassem,  Devalque;  5*15,  Brazil,  Ranun. ;  5'33,  Monroe,  N.  Y.,  Hunt  Lustre  sub* 
metaUia  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  reddish-brown  or  purpUah 
brown.    Fracture  conchoidaL    Not  magnetic,  or  only  feebly  sa 
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The  ciyvtala  are  sometimeB  imbedded  in  the  massiye  sesquiozyd.  They  are  distinguished  fVom 
magnetite  by  the  red  streak,  and  very  feeble,  if  any,  action  on  the  magnetic  needle. 

l^ound  at  the  localities  mentioned ;  also  in  Vermont  at  Chittenden ;  in  the  Marquette  iron  region 
83uth  of  L.  Superior,  where  crystals  are  common  in  the  ore,  as  if  all  of  it,  or  the  greater  part,  were 
martite;  Bass  lake,  Canada  West;  at  Monroe,  N.  Y.,  in  a  rock  containing  quartz,  feldspar,  and 
hornblende,  and  imbedded  in  each  of  these  minerals ;  in  Moravia,  near  Schonberg,  in  granite. 

The  martite  of  Monroe  contains  some  ft,  Brush.  The  octahedral  crystals  from  Cluttenden,  Vt, 
.according  to  D.  Olmstead,  are  part  true  magnetite,  with  a  black  powder;  part  give  a  slightly  red- 
^dish  streak,  with  little  ^e ;  and  part  give  a  red  powder  and  contain  no  fe. 

Whether  the  crystals  of  martite  are  original  crystals  or  pscudomorphs  is  still  questioned ;  but 
the  latter  seems  to  be  the  most  probable  view.  Pseudomorphism  after  magnetite  would  imply 
that  the  Marquette  ore  bed  was  once  all  magnetite  in  composition,  Fe'  0^  and  has  been  changed 
to  the  sesquioiyd,  Fe*  0",  by  an  addition  of  oxygon.  Eammolsberg  found  1'88— 2*ao  p.  c.  of  prot- 
ozyd  of  iron  in  the  Brazil  crystals.  The  octahedrons  from  the  fumeroles  of  Vesuvius  afforded 
Bammelsberg  (Min.  Ch.,  169)  Fe  92-91,  fe  6*17,  Mg  0-82^=99  90.  The  crystals  from  Frassem, 
France,  contain  0*2  p.  a  of  sulphur,  which  suggests  that  theso  may  be  pseudomorphs  afler  pyrite^ 

181.  AIENAOOANZTB.  Specular  Iron  pt,  Eisensand  pt,  of  last  cent  Menachanito  (fr. 
Cornwall)  Wm.  McGregor,  J.  de  Phys.,  72,  162,  1791,  Crell's  Ann.,  1791,  and  Kirwan's  Min., 
1796  (making  it  to  consist  of  iron  and  an  ozyd  of  a  probably  new  metal).  Eisenhaltige 
!niMaense,  Menakanit  (f^.  Comw.)  Klapr.,  Beitr.,  n.  226;  {ft,  Aschafienberg)  lb.,  232,  236,  1797. 
Titaae  ozydd  ferrifdre  ZT.,  Ti.,  1801.  Manaken  Karsij  Tab.,  74,  1808.  Titaceisen stein,  Titan- 
eisen,  Germ.  Titanic  or  Titaniferous  Iron.  Crichtonite  (spblt  Craitonite)  JBourn,,  Cat,  430, 
1813.  Azotomes  Eisenerz  (fr.  Gastein)  MoJis,  Grundr.,  it  462,  1824.=Klbdelophan  v.  Kob.f 
Schweig.  J.,  Ixiv.  1832.  Ilmenit  (fr.  L.  Hmen)  A.  T,  Kupfer,  Eastn.  Arch.,  x.  1,  1827.  Mohsite 
(fr.  Danphin^)  Levy,  PhiL  Mag.,  L  221,  1827.  Hystatisches  Eisenerz,  Hystatite  (fr.  Arendal), 
BreiOi,,  Uib.,  64,  1830,  Char.,  236,  1632.  Basanomelan  (fr.  St  Gothard,=Eis6nrose)  v.  Kob,y 
Grundr.,  818.  1838.  Washingtonite  (fr.  Conn.)  8h^.,  Am.  J.  Sci.,  xliii.  364,  1842.  Titiniofcr- 
rite  Chajm.,  Min.,  1843.    Paracolumbito  (fr.  Taunton)  8?iep.,  ib.,  II.  sii.  209,  1861. 

Rhombohedral :  tetartohedral  to  the  hexagonal  type.    li  A  i?=85°  40' 

—86'*  10',  86°  5',  Rose  and  Descloizeaux,  85°  59',  Mohs.    Observed  planes : 

rhombohedrons,  f,  l(i?),  -5,  -4,  -2,  -J;   pyra- 
^*^  mids,  |-2,  |-2,  -^2,  which  are  nemihedral :  also 

/,  t-2,  O,  Angles  nearly  as  in  hematite ;  0  A  li 
=122°  23',  and  B  A  f  2=154°  0'  when  Ji  A  i?= 
86°.  Often  a  cleavage  parallel  with  the  terminal 
plane,  but  properly  duo  to  planes  of  composition. 
Crystals  usually  tabular.  Twins:  composition- 
face  O;  sometimes  producing,  when  repeated,  a 
form  resembling  f.  144.     Often  in  thin  plates  or 

laminsB ;  in  loose  grains  as  sand. 

H.=5— 6.    G.=4-5— 5.    Lustre  subraetallic.    Color  iron-black.    Streat 

Bubmetallic,  powder  black  to  brownish-red.     Opaque.    Fracture  conchoi- 

dal.    Influences  slightly  the  magnetic  needle. 

Oomp.,  Var^ — (Ti,  Fe)*  0'  (or  hematite,  with  part  of  the  u'on  replaced  by  titanium),  the  pro 
portion  of  Ti  to  Pe  varjing.  Bammelaberg  writes  the  formula  fe  Ti+n  Fe,  which  is  equi7alent 
to  (i  Fe +^  Ti)*  0*-|-»  Fe'  0",  the  Po*  0*  being  in  varying  proportiona.  Sometimes  also  contain- 
ing magnesia  or  manganese,  whence  the  more  general  formula  (Ti,  Fe,  Mn,  Mg)'  0*. 

The  varieties  recognized  arise  mdnlj  from  the  proportions  of  iron  to  titanium.  They  have 
been  named  as  follows,  commencing  with  that  containing  the  most  titanium.  No  satisfactory 
external  distinctions  have  yet  been  made  out : 

1.  Kibdelopliane,  About  30  p.  c.  Utaniom  (anal  1).  In  crystals,  but  usually  massive,  or  in  thu 
plates;  i?A^=86'  59';  Q.=4-661,  fr.  Gtastem,  Mohs;  4-723— 4-736,  ib.,  Breith. 

2.  OriMmiU,    Composition  exsentially  like  that  of  the  preoeding  (an?^].  2  and  28).    In  acati 
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rhombohedrons,  \vilh  baaal  cleavage;   i?A5=86**  62f;  -5  A -6=61*' 2T' ;   G.=4'70,  from  84 
Gristopbe  (original) ;  4*689,  same  compound  from  Ingelsbcrg,  Bamm.  (anaL  23) ;  lustre  bright 

3.  Ilmenite.  26 — 30  p.  c.  titanium,  and  near  the  preceding  in  composition,  but  containing  mor« 
sesquioxyd  of  iron  (anal  3-6,  2*1),  CrjstaUizod  and  massive;  i?A^=85''  43';  6.=:4*»95,  fir 
Ihnen  Mts.  (original),  Breith. ;  4*81 — 4*873,  ib.,  Kamm.  For  same  compound  fr.  Egersund,  4*744 
— 4-7 til,  Ramm.;  fr.  Krageroe  4-701. 

4.  Menaccanite,  About  25  p.  c.  of  titanium,  and  with  more  sesquioxyd  of  iron  than  in  the 
preceding  (anaL  7-10,  28,  29).  Massive,  and  in  grains  or  as  a  sand  (Bisensand).  G.=-4*7— 4*8^ 
fr.  near  Menaccan,  Cornwall  (orig.).  Similar  compound  from  Iserwiese,  4*676—4*762,  Ramm. 
(Iserine?) 

6.  HysiaiiU,  16—20  p.  c  titanium,  and  much  3Po  (anaL  11-14).  5Ai?=:86"  10';  G.=5,  Cr 
Arendal  (orig.).  WashingimiU  belongs  here  (anaL  13,  14.  30).  Occurs  in  large  tabular  rather 
dun  crystals;  B  A  ^=86**  approximately;  G.=4*963,  fr.  Westerly,  E.  I.,  and  6*016,  fir.  Litchfield. 
Ct  (orig.),  Shepard ;  for  latter,  4*986,  Bamm. 

6.  UddevaUite  D.  About  10  p.  c.  titanium  and  70  p.  c  of  Fe  (anaL  19).  The  ABchaffenberg 
titanic  iron  is  near  this.    It  occurs  massive  and  in  plates,  and  has  G.=r4'78. 

7.  JBasancmelan  {Msenrose  of  the  Alps).  6  to  8  p.  c.  Ti,  and  76  to  83  of  Fe  (anaL  17).  G.= 
4*96— -6*21.    It  is  properly  a  titaniferous  hematite. 

8.  Krageroe  Tiematiie.    Containing  less  than  3  p.  c.  of  titaniiun  (anaL  35). 

9.  Magnesian  Menaccaniie;  Ficrotamte  J).  Contains  10  to  16  p.  c.  of  magnesia^  anal.  24 ;  formula 
(]C'e,  Jd^g)  li;  G.= 4*293 — 4-813.    Named  from  r««pof,  Wtter,  in  allusion  to  the  magnesia. 

The  Mohsile  is  of  uncertain  locality  and  composition.  The  occurring  rhombohedron  affords  the 
•D^e  78°  46'  (Levy);  crystals  tabular;  in  twins;  no  cleavage  observable. 

The  loose  Jronrsaind  of  Iserwiese,  (adled  u«rtne,  is  in  part,  at  least)  in  isometric  octahedrons ; 
and  the  irappisehes  EisenerZy  Breith.,  is  similar.    See  Iserine  beyond. 

Paracolumbite  is  an  iron-black  mineral  iVom  1  m.  S.W.  of  Taimton,  Mass.,  having  H.  about  5. 
Pisani  has  proved  it  to  be  of  this  species.    He  found  G.=4-353,  H.  4*5. 

Analyses  :  1,  v.  KobeU  (Schw.  J.,  Ixiv.  69,  246);  2,  Marignac  (Ann.  Ch.  Phys.,  III.xiT.  60);  3,  4^ 
Mosar.der  (Ak.  H.  Stockh.,  1829,  220,  Fogg.,  xix.  211);  6,  Delesse  (Th^e  sur  TempL  de  TanaL, 
etc,  p.  46);  6,  R  Eose  (Pogg.,  iiL  163) ;  7,  v.  Kobell  (L  c.) ;  8-12,  Mosander  (1.  c.) ;  13,  Kendall 
(This  Min.,  2d  edit,  627);  li,  Marignac  (L  c);  15,  Plantamour  (J.  pr.  CJh.,  xxiv.  802);  16-18,  t. 
Kobell  (1.  c.) ;  19,  T.  S.  Hunt  (Bep.  G.  Can.,  1849,  I860,  105,  and  1863,  601);  20,  J.  Muller 
(Jahrb.,  1859,  776);  21,  22,  Damour  (Ann.  Ch.  Phys.,  11  446);  23-36,  Bammelsberg  (Pogg.,  aw. 
^97,  and  Min.  Ch.,  406): 


¥i       Fe       ^e      Mn     ilg     Ca 


1.  Gastein,  KibdeL 

2.  St  Christophe,  OrichL 

3.  Ihnen  Mts.,  Ilmenite 

A  II  a 

6.            "  " 

6.  Egersund  " 

*l.          , "  Menace, 

8.  " 

9.  "  " 

10.  " 

11.  Arendal,        UystaiUe 

12.  "  " 

13.  Litchfield,  " 

14.  "  " 
16.  Uddewalla,     Titan,  L 

16.  AschalTenberg,   " 

17.  Senweiz,    Baaarvvtru 

18.  "         Ti^nic  L 

19.  St  Paul's,  Canada 

20.  Mazhoven,  Bav. 

21.  Antioquia,  B.  Chico 

22.  '*        (yienaga 


69*00 

52*27 

46*92- 

46*67 

45*4 

43*73 

48*24 

42*67 

41*08 

89*04 

24*19 

28-59 

25*28 

22*21 

16-56 

14*16 

12-07 

10*0 

48*60 

61-60 

57*09 

48*14 


Sp.gr. 

28.  Ingelsberg  4*689 

24.  Warwick,  N.  T.  4*313,  4-298 

25.  Hmen  Mts.  4*81,  4-878 
26   Egersund  4*744,  4*791 


4-25 
1-20 
10*74 
14*71 
40*7 
42*70 
28*66 
23-21 
25-93 
29-16 
53*01 
68-51 
61*84 
59*07 
71*25 
76*00 
82*49 
88*5 
10-42 


68*03 
67-71 
45-98 
61-30 


36*00 
46-53 
87*86 
35*37 
14*1 
13-57 
27*91 
29-27 
29*04 
27-23 
19-91 
18-90 
22-86 
18*72 
11*32 
10-04 
4*84 
1*5 
^7*06 
41*79 
42*11 
50*17 

Fe 

2*66 

14*30 
8-87 


1*65 

2*73 
2*39 


0*21 


0*80 


0*80 
1*69 


=100KobelL 

=100  Marignaa 

1-14  =99-39  Mosander. 

0-60     0*26,  ^  0-38,  Si  2*80=100*17  M. 

0-5,  §n  0*6,  tb  0-2=101*4  DeL 

=100  Bose. 

=99*81  KobelL 

1*22     0-50,  <^r0*33,  Si  1-65=98-75  M. 
1*94    0*49,Yt,<8e  0*58, 810-07=99*18  M. 
2-30    0*90,  <9r  012,  Si  0-31=99*13  M. 
0-68     0*33,  Si  1*17«=99*29  M. 
1-10     0*86,  ^'r  0*44,  Si  1-88=  100-28  M. 

=99-98  KendalL 

=100  Marignac 

,  F,  Si.  loss  1-87  Plantamour 

=100  KobelL 

=100  KobelL 

^=100  Kobell. 

3-60   =99-68  Hunt 

0*30,  3tl,  Si  2*47=100-16  MtUler 

=  1 00  Damour. 

=100  Damour. 


88*30 
26*82 
36*52 
39*83 


fin    % 

4*30     1*65=99*94 
0-90  18*71=99*14 
2*72     0*59=100-06 
**.      0-40=100-40 


1  :  C 

1  :  0 

6  :  I 

9  :  } 
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Batio. 

Sp.gr. 

*i 

Fe 

•  te 

An 

Ag 

tefi:P9 

27.  EragerSe 

4-701 

46-92 

11-48 

39-82 

l-22=99-60 

0  :  1 

28.  Iserwieso 

4-752 

37-13 

28-40 

29-20 

8-01 

2-97=100-71 

8  :  1 

21).          " 

4-676 

42-20 

23-36 

80-67 

1-74 

1-57=99-44 

3  :  1 

30.  Litchfield,  Gt. 

4-986 

23-72 

58-71 

22-39 

0-26 

0-50=100-57 

1  :  1 

31.  Eisenach 

5-060 

16-20 

69-91 

12-60 

0-77 

0-65= 100-03 

1:  2 

32.  Snanim 

4-948 

10-02 

77-17 

8-62 

1-33,  il  1-46=98-60 

1  :  4 

33.  Binnen  VaL 

6-127,  6-150(})  9-18 

81-92 

8-60 

=99-70 

1  :  4 

34.  St.  Gothard 

6-187,  5-209 

9-10 

88-41 

7-68 

0-44 

tr,  =100-68 

1  :4 

35.  Krageroe 

5-2406 

3-56 

93-63 

2-26 

=100-44 

1  :  18 

With  the  anal  jaes  28  to  35  the  ratio  of  ^e  fi  to  Pe  is  giren  In  the  laat  column,  from  Bammelaberg, 
who  writes  the  fonnula  for  23,  24,  to  Ti ;  for  25,  6  jS'e  "i^  +  S'e ;  for  26,  9  :i^e  Ti+I'e,  and  so  on 
But  calculating  the  ratio  between  the  metals  oomMned  and  the  oxygen,  for  these  same  analyses, 
'TOliavo: 


Metals. 

Oxygen. 

Batia 

Metals. 

Oxygen. 

Batio. 

23. 

21-77 

82-11 

1  :  1-48 

Anal.  30. 

20-62 

30-80 

1  :  1-60 

24. 

22-71 

84-64 

1  :  1-52 

"     31. 

20-29 

30'63 

1  :  1-61 

26. 

20-67 

31-56 

1  :  1-60 

"     32. 

20-14 

30-29 

1  :  1-60 

26. 

20-09 

32-11 

1  :  1-60 

"     33. 

2007 

30-14 

1  :  1-50 

27. 

20-58 

31-48 

1  :  1-68 

"     34. 

20-23 

30-44 

1  :  1-50 

28. 

21-17 

31-67 

1  :  1-60 

"     36. 

2013 

30-22 

1  I  1-60 

29. 

20-62 

31-64 

1  :  1-54 

These  ratios  are,  with  two  or  three  exceptions,  ahnost  exactly  2: 3,  which  shows  still  better 
that  they  correspond  with  the  general/ormnla  B'  0'.  Analyses  1  to  22  afford  this  same  ratio  and 
formula.  Bose  made  the  formula  m¥i+n  Fe,  asstmiiug  that  the  to  obtained  in  the  analjrsea 
arose  from  the  oxydation  of  a  supposed  titanic  oxyd  (Ti*  0')  at  the  expense  of  the  Fe,  This 
view  is  not  sustained,  since  it  has  been  proved  that  the  t'o  exists  as  such  in  the  ore. 

For  other  analyses;  fr.  Harzburg  in  Gabbro,  Strong,  B.  H.  Ztg.,  xiiiL  55  j  fr.  Cape  do  Verd 
Islen,  Silya,  C.  B.,  Ixy.  1867;  fr.  Lobauer  Berg,  E.  Calberla,  Ber.  Iris  Dresd.,  1866,  136. 

Paracolumbite  Bfforded  Pisani  Ti  35-66,  Pe  3-48,  te  39-08,  M  gl*94^  Ca  206^  Si  and  insoluble 
matters  10-66,  ^1  7-66  (Am.  J.  ScL,  II.  xxxvii.  359).  It  is  so  mixed  with  the  gangue  that  it  is  ex- 
tremely diflBcult  to  obtain  it  pure.  A  menaccanite  found  at  Bajamfiki,  Finland,  contains  some  cohim- 
bic  acid  replacing  part  of  the  titanic  (Pogg.,  cxxiL  615). 

Pyr.,  etc. — B.B.  infusible  in  0  F.  although  slightly  rounded  on  the  edges  in  B.P.  "With  borax 
and  salt  of  phosphorus  reacts  for  iron  in  O.P.,  and  with  the  latter  tlux  assumes  a  more  or  less  in- 
tense brownish-red  color  in  B.F. ;  this  treated  with  tin  on  charcoal  changes  to  a  violet-red  color 
when  the  amount  of  titanium  is  not  too  smalL  The  pulverized 'niineral,  heated  with  muriatic  acid, 
is  slowly  dis.solved  to  a  yellow  solution,  which,  filtered  from  the  undecomposed  mineral  and  boiled 
with  the  addition  of  tin-foil,  assumes  a  beautiful  blue  or  violet  color.  Decomposed  by  fusion  with 
bisulphate  of  soda  or  potash. 

Obs. — ^Tho  principal  European  localities  of  this  species  have  been  enumerated  above.  One  of 
the  most  remarkable  is  at  Krageroe,  Norway,  where  it  occurs  in  veins  or  beds  in  dioritfe,  which 
sometimes  afford  crystals  weighing  over  1 6  pounds.  Fine  crystals,  sometimes  an  inch  in  diameter, 
occur  in  Warwick,  Amity,  and  Monroe,  Orange  Co.,  N.  Y.,  imbedded  in  serpentine  and  white  lime- 
stone, and  associated  with  spinel,  chondrodite,  rutile,  etc. ;  also  4  m.  west  of  Edenville,  and  near 
Greenwood  furnace  \^ith  spinel  and  choudrodite ;  also  at  Chester  and  South  Boyalston,  Mass. 
Vast  deposits  or  beds  of  titanic  ore  occur  at  Bay  St.  Paul  in  Canada,  in  syenite :  ©no  bed,  90  feet 
thick,  coucinues  on  in  view  for  300  feet,  and  probably  far  beyond ;  also  in  the  Seignory  of  St. 
Francis,  Beauce,  mixed  with  magnetite  as  a  bed  45  feet  thick  in  serpentine ;  G. =4-56— 4-66;  also 
with  labrodorite  at  Ohdteau  Bicher.    Grains  are  found  in  the  gold  sand  of  California. 

181  A.  ISBBITE.  (Titaneisensteiu  pt,  Magnetischer  Ei^en-Sand  pt.,  Wtrn.  Iserin  (fr.  Tser). 
Wern,,  Letztos  Min.,  26,  52,  1817,  Hoffm.  Min.,  iv.  258,  1817.  Oktaedrirches  Titaneisen-Oxyd 
Wem,  Iserin  Breilfu,  Char.,  51,  1820.  Hpxaedrisches  Eisen-Erz  MohSy  Mm.,  436,  1839.)  Iserite 
is  supposed  to  be  isometric  titanic  iron,  and,  like  martite,  to  be  pseudomorphous.  Forms  like  f. 
2,  5,  6,  8. 

Analyses :  1,  Bammelsberg  (Mm.  Ch.,  419);  2,  v.  Hauer  (Ber.  Ak.  "Wien,  xix.  350) ;  3,  Edwards 
(Bep.  Brit.  Assoa,  1855);  4,  Vogel  and  Bischauer  (Jahresb.,  1856,  840): 

■ft  Fe  ^e 

16-67        2600 
49-93 
43-08 
63-00 


67-19 

2.  Plattenaee,  Hung. 

30-71 

8.  Mersey 

13-20 

4.  SilberbeiK 

18-53 

10 


Mg 

1-94=100-60  Bamm. 
18-88        3-79=103-31  Hauer. 
31-10,  Xl  8-68,  814-02=99-02  Edwards. 
17-79       =99-32  V.  A  B. 
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The  locality  of  Iserwieae  gave  the  name  to  this  miQeral  The  titanic  iron-sand  is  partly  is 
octahedral  forms,  and  this  portion,  if  not  all,  is  tho  iseriiM,  Yet  it  is  still  doubted  whether  the 
otahedrons  are  regtdar  octahedrons,  or  whether  the/  are  acute  rhombohedrons  with  truncated 
apices,  and  therefore  true  ilmenite.  The  Iserwieae  crystals,  as  analyzed  by  Rammelsberg  (anaL 
1),  give  for  the  ratio  between  the  metals  and  oxygen  2  :  2*33,  which  is  much  more  oxygen  than 
the  formula  B^  0'  requires,  and  is  still  further  remote  from  that  of  magnetite.  The  ore  from  Sio- 
Fok,  on  the  Platensee,  as  analyzed  by  y.  Hauer  (anal.  2),  affords  the  general  formula  (Fe,  Ti)'  O' 
+Pe'0»,  equivalent  to  FeO  TiO*  |-Fe*0»  (or  *e  ti  +  Fe).  G.=4-817.  The  grains  were  iie 
part  octahedrons,  and  some  with  truncated  angles. 

The  sand  on  the  Mersey  comes  ftom  the  shores  nearly  opposite  liyerpool,  and  is  mixed  with 
magnetite.  This  is  indicated  in  the  analysis,  which  affords  the  formula  3  Fe  0,  Ti  0*  (or  3  (Fe, 
Ti)*  0*)  +  6  f^e  Fe  (or  6  of  magnetite).  Minute  octahedrons  occur  at  Ballycrogan,  Mull  of  Gantyre, 
SfiJid  from  Milggelsee,  near  Berlin,  haying  Cl.=5*075,  afforded  Bammelsberg  a  similar  composi- 
ti<m,  but  with  only  5*20  p.  c.  Ti,  it  giving  him  tho  formula  Fe  0  Ti  O* + 6  of  magnetite.  It  is  not 
stated  that  this  sand  is  octahedral.  The  ore  firom  Silberberg,  near  Bodenmais,  in  Bavaria,  corre* 
spends  nearly  to  4^  (Fe,  Ti)*  0'+  8  Fe*  0',  and  therefore  comes  under  the  general  formula  B*  O*. 

Waltershausen  has  obtained  from  octsihedral  crystals  of  an  iron-sand  f^m  Etna  (Yulk.  Gest. 
121)^  having  G.=4*43,  ti  12*38  and  Fe  9218=104*56.  The  analysis  needs  repetition,  A.  Znop 
obtained  for  a  titanic  iron-sand  a  composition  corresponding  to  magnetite  in  atomic  ratio,  giving  the 
ratio  1 :  1*25  between  the  metals  and  oxygen.    See  under  Maqnetitb. 

Iserine  is  reported  also  from  Bohemia,  Saxony,  Calabria^  Puy-de-Dome  in  France. 

182.  PSROFSHTTB.    Perowskit  G.  Rose,  Fogg.,  xlviii  568,  1839,  Bds.  UraL,  IL  128. 

iBometric,  Eose  (fr.  Ural).  (Rhombohedral  ?).  Observed  planes  :  (?,  /, 
Ij  2,  i-f ,  i-f ,  ir\,  2-2^  3-3,  2-f ,  f-f.  Habit  cubic ;  f.  1, 5, 16  ;  also  17,  except 
that  the  planes  are  *-f.  Ehombohedral,  Descl.  (fr.  Zermatt) ;  with  HAii 
nearly  90°.  Perhaps  dimorphons.  Cleavage :  parallel  to  the  cubic,  oi 
rhombohedral ;  faces  rather  perfect. 

H.=5-5.  G.=4:-017,  fr.  Achmatovsk ;  4-03— 4-039,  fr.  Zermatt,  Damour ; 
4-02,  fr.  Schelingen,  Seneca.  Lustre  metallic — ^adamantine:  color  pale 
yellow,  honev-yellow,  orange-yellow,  reddish-brown,  grayish-blaek  to  iron- 
blacky  streak  colorless,  grayish.     Transparent  to  opaque. 

Oomp.— (Ga+Tl)  0"=R«  0»=;Titanicadd 69'4,  lime40-6=100.  Analyses:  1,  Jaoobson (Pogg^^ 
Ini.  596) ;  2,  Brooks  (ib.) ;  3,  4,  F.  Seneca  (Ann.  Gh.  Pharm.,  dr.  371) ;  5,  Damour  (Ann.  d.  H^ 
V.  vi  612) : 

*i         Ca       te 

1.  Achmatovsk,  Uack         58-96    39*20    206    %,  Mn  lr.=100*22  Jaoobeon. 

2.  "  broum        69-00    3676    4*79  "     0-11— 100-07  Brooks. 

3.  Bchelingen,  black  58-95    35-69    6-23= 100^87  Seneca. 

4.  "  "  69-80    35-94    5-99=101-23  Seneca. 

5.  Zermatt,  yelhw         (f)  59-23    39*92    1*14=100-29  Damour. 

P3rr.,  etc.— In  the  forceps  and  on  charcoal  inftisible.  With  salt  of  phosphorus  in  O.F.  dissolve? 
easily,  giving  a  greenish  bead  while  hot,  which  becomes  colorless  on  cooling ;  in  RF.  the  bead 
changes  to  grayish-green,  and  on  cooling  assumes  a  violet-blue  color.  Entirely  decomposed  by 
boiling  sulphuric  add. 

Obs. — Occurs  in  small  crystals  or  druses  of  crystals,  all  of  dark  colors,  assodated  with  crystal- 
lizea  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural ;  at 
Schelingen  in  the  Kaisersthal,  in  white  or  yellowish  granular  Umestone,  with  mica,  magnetite,  and 
pyrochlore ;  in  the  valley  of  Zermatt,  near  tiie  Blndelen  glader,  where  crystalline  masses  occur, 
in  talcose  schist,  as  large  as  the  fist,  and  the  interior,  if  not  the  whole,  is  of  a  light  yellow  color 
(fihowing  that  the  darker  shades  are  due  to  alteration),  along  with  garnet,  idocrase,  sphene,  zircon, 
corundum,  rutile,  titanic  iron,  serpentine,  etc. ;  at  Wildkrouzjoch,  between  Pfitsch  and  Pfundera 
in  the  Tyrol,  a  crystal,  probably  of  this  species,  having,  according  to  Hessenberg,  the  planes  0,  % 
i-l,  3-3,  -2-},  i-J.    Also  in  black  cubo-ootahedrons  at  Magnet  Cove,  Arkansas  (Shepard). 

Kamed  after  v.  Perofski  of  St  Petersburg. 

On  cryst.,  see  0.  Rose,  L  c. ;  Kokscharo!;  Min.  EussL,  L  197 ;  Hessenberg,  Min,  Not.,  iv.  20 
Descloixeaux,  Ann,  d.  M.,  Y.  xiv.  417.    If  the  forms  were  all  isometric,  they  would  still  be  closely 
isomorphous  with  the  rhombohedron  of  hematite. 

Arttt^-tFormed  in  crystals  by  making  lime  to  act  at  a  high  temperature  on  silicate  of  tltaniun 
(Ebelmen).  v 
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8.  COMPOUNDS  OF  PROTOXTDS  AND  SESQIHOXYDS. 

183.  SPINBIi. 

liometric.  Observed  planes :  1,  ij  <?,  2, 3-3.  Habit 
octahedral ;  f.  2,  7,  8,  20.  Faces  of  octahedron  some- 
times convex.  Cleavage:  octahedral.  Twins:  f.  60; 
composition-face  1. 

BL=8.  G.=3-5-4-l;  3523,  Haidinger;  3-575,red 
spineL  Lnstre  vitreons ;  splendent — neany  dull.  Color 
red  of  varions  shades,  passing  into  bine,  ^reen,  yellow, 
brown  and  black;  occasionally  almost  white.  Streak 
white.  Transparent — ^nearly  opaque.  Fracture  con- 
choidal. 

Oomp.,  Var.— Consists  of  alumina  and  magnesia,  "Ag  £l,  with  more  or  less  of  tlie  magnesia 
(ttg)  nsoaDj  replaced  by  protoxyd  of  iron  (iG^eX  and  sometimes  also  in  part  by  lime  (CaX  protozyd 
of  manganese  (Mn) ;  and  the  alumina  in  part  by  sesquioxyd  of  iron  (Fe).  There  is  thence  a 
gradation  into  kinds  containing  little  or  no  magnesia,  which  stand  as  distinct  species,  viz. :  ifer* 
cffxUe  and  GahnUs.    "Ag  3l!^= Alumina  7  2,  magnesia  28= 100. 

Var.  1.  IMyj  or  Magnesia  SpinO,  ^AyOpa^  pt.,  'AvBpaKa  mfil  MiXqroy,  Theophr.  Oarbuncolns 
pt,  Lychnis  pt  [rest  ruby  sapphire],  Piin,,  xzzyil  25,  29.  Spinella,  Garbunoilus  pt,  Rubinua 
pi,  Carb.  ruber  parvus,  =  Germ,  Spinel,  Ballagius  (a  pallido  colore  videtur  appellasse  ),  =  G'tfnn* 
BallaB,  Lychnis,  =  0!mn.  Gelblichter  Rubin,  Ag^ric^  Foss.,  293,  Interpr.,  463,  1546.  Eubin  ori- 
entales  octaodrid,  seu  octo  hedris  comprehensi,  quse  modo  triangula  sunt,  modo  trapezia,  aUquan- 
do  hednd  oblongn  angulos  solidos  occupant,  etc,  Gappeler^  Prod.  Crystallogr.  Lucerne,  1723. 
Babinus  pt  (SpineD,  Ballas,  Bubicelle),  WaU.,  MIn.,  115, 1447.  Bubis  spitieUe  octaedre  (Spinelle, 
Balais),  de  iMle,  Grist.,  ii.  224,  178£l  [by  (2e  A  first  made  distinct  in  species  fh>m  Buby  Sapphire]. 
— Clear  red  or  reddish ;  transparent  to  transluceut ;  sometimes  subtransluoent  G. =3*52—3' 5a 
Gompomtion  Mg  £1,  with  little  or  no  ^e,  and  sometimes  oxyd  of  chrome  as  a  source  of  the  rod 
color. 

Varieties  are  denominated  as  follows :  (a)  /^fdnd-Rubyj  deep-red ;  (b)  Batas-Rubyy  rose-red ,-  (c) 
RubiceBi^  yellow  or  orange-red ;  {d)  Almandinej  ^dolet. 

2.  Ceykmite,  or  Iron-Magnesia  SpineL  Geylamle  (fr.  the  French  spelling  of  Geylon)  DelamaOu,  J. 
de  Fhya.,  zliL  23,  1793.  Zeylanit  KarsL,  Tab.,  28,  72,  1800.  Pieouaste  iX,  Tr.,  1801.  Geylonit 
Bamnk  Candite  (fr.  Candy,  Geylon)  Awrtk —Color  dark-green,  brown  to  black,  mostly  opaque  or 
nearly  so;  G.=3*5— 8*6.   Composition  (fig,  te)  Xl  or  (Mg,  te)  (Xl,  Pe). 

3.  MagnesiorLime  Spinel?  Color  green.  From  analyses  of  specimens  of  green  spinel  from 
Franklin,  N.  J.,  and  Amity,  N.  Y.,  by  Thomson  (Mln.  1214),  about  which  it  may  be  right  to  have 
doubts. 

4.  (^Uoroepinel,  or  Magnesiorlron  SpineL  Chlorospinel  (Ar.  Slatoust)  O.  Boae^  Fogg.,  1.  662, 
1830.  Gtimit  B.  de  Mdmi^  188S. — Color  grass-green,  owing  to  the  presence  of  copper;  G.= 
3'591— 3*594.    Composition  fig  (Xl,  Fe),  the  iron  being  in  the  state  of  sesquioxyd. 

6.  Fieotile  Charpentier,  J.  d.  M.,  zxxil  1812,  Gilb.  Ann., ,  zlvii.,  205.  Ghrome^eylonUe.-^ 
Contiilns  OTer  7  p.  c.  of  oxyd  of  chrome,  and  has  the  formula  (llg,  to)  (Xl,  S'e,  €r).  Color  black 
lustre  brilliant ;  G-.=4'08.  The  original  was  firom  a  rock  occurring  about  L  Lherz^  called  Lhsrzth 
Ule  by  Delametherie  (T.  T.,  il  281, 1797),  and  earlier  described  by  Picot  de  la  Peyrouse  (Mem.  Aa 
Toulouse,  iiL  410),  after  whom  picoiiie  is  named,  the  constituents  of  which  rock  are  stated  by 
Deadoizeaux  (Min.,  L  65)  to  be  chrysolite,  a  brown  infusible  pyroxene-mineral  related  to  hyper< 
ithene,  a  green  fusible  pyroxene,  and  disseminated  grains  (rarely  octahedral  crystals)  otpicoUie, 

Analyses:  ),  3,  Abich  (Pogg.,  xxiiL  305);  3,  Berzelius  (Gehlen's  J.,  tI  304);  4^  5,  Thom- 
son {Wjl,  l  214);   6,  C.  Gmelin  (Jahresb.,  iv.  156);  7t10,  Ablch  (L  a);  11,  Abich  (Ak.  BL 
8to<*h.,  1842,  6);  12,  Scheerer  (Pogg.,  1x7.  294);   13,  Erdmann  (Ak.  H,  Stockh.,  1848);   K 
Piaani  (C.  K,  IxiiL);  15  16,  H.  Bose  (Pogg.,  1,  662);  17,  Damour  (Bull  G.  Boa,  IL  xix.  418) 
18,  Hilger  (Jahrb.  Kin.,  1866»  399): 

SI  9« 

1.  CBfykm,  red  GSDl  

2LAker,NM  6894  

JL     «       «  72-26  


te 

fig 

Ca 

Si 

0-71 

26-21 

2-02,^l-10=99'06Ak 

3*49 

25-72 

2-25=100-47  Abich. 

4-26 

14*63 

5-48=96-62  K  and  H. 
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M        Fe       t«     iig        C« 


Si 


4.  Franklin,  K  J.,  grem 

73-«l 

13-68 

7-42 

5-62=99-98  Thomson. 

6.  Amity,  N.  T. 

61-79 

■ 

17-87 

10-56 

CaC  2-80,  fl  0-98=99-60 1 

6.  Ceylon,  Ceyhniie 

57-20 

20-51 

18-24 

3-15— 99-11  Gmelin. 

7.  Ural,  Fleonaste 

65-27 

13-97 

17-58 

2-50=99-32  Abich. 

8.  Monzoni,      " 

66-89 

807 

23-61 

1-23=99-80  Abicb. 

9.  Vesuvius,    " 

67-46 

5-06 

25-94 

2-38=100-85  Abich- 

10.  Iserwiese,   *• 

59-66 

19-29 

17-70 

1-79=9917  Abich, 

11.  Vesuvius,   " 

62*84 

6    5 

3-87 

24-87 

l-83=99-56  Abich. 

12.  Arendal,      " 

66-17 

18-33 

17-65 

5-09,  iln  2-71=98-95  & 

18.  Tunaberg,    « 

62-95 

23-46 

13  03 

—99-44  Erdmann. 

14.  Auvergno,  « 

59-06 

10-72 

13-60 

17-20 

=100-58  Pisani. 

16.  Uial,  cMoroapmA 

64-13 

8-70 

26-77 

0-27 

On  0-27=10014  Bon. 

16.      " 

67-34 

14-77 



27-49 

Cu  0-62=100-22  Rose. 

17.  L.  Lherz,  PktOUA 

55-34 

24-60 

10-18 

1-98,  €r  7-90=100  Damour. 

18.  Hofheim,      " 

63-93 

11-40 

3-85 

23-59 



<9r  7-23=100  HUger. 

"Byr^  eto. — B.6.  alone  infusible;  red  variety  changes  to  brown,  and  even  black  and  opaque, 
as  the  temperature  increases,  and  on  cooling  becomes  first  green,  and  then  nearly  colorless,  and 
at  last  resumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  with 
which  it  gives  a  reddish  bead  while  hot,  becoming  faint  chrome-green  on  cooling.  The  black 
varieties  give  reactions  for  iron  with  the  fluxes.  Soluble  with  difficulty  in  concentrated  sulphuric 
add.    Decomposed  by  ftision  with  bisulphate  of  soda  or  potash. 

Obs. — Spinel  occurs  imbedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gneiss, 
and  allied  rocks.    It  also  occupies  the  cavities  of  masses  ejected  from  some  volcauoos. 

In  Oeylon,  in  Siam,  and  other  eastern  couotries,  it  occurs  of  beautiful  colors,  as  rolled  pebbles 
m  the  channels  of  rivers.  Pleonaste  is  found  at  Candy,  in  Ceylon.  At  Aker,  iu  Sweden,  is 
found  a  pale-blue  and  pearl-gray  variety  in  limestone.  Small  black  splendent  crystals  occur  in 
the  andent  ejected  masses  of  Mount  Somma,  with  mica  and  idocrase ;  also  in  compact'  gehlonite 
at  Monzoni,  in  the  Fas9a  valley. 

From  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granular  lime- 
stone and  serpentine,  in  which  localities  of  spinel  abound.  At  Amity  crysti^  are  occasionally  Iti 
in.  in  diameter;  and  one  collected  by  Br.  Heron  weighs  49  lbs. ;  it  is  in  three  pieces,  and  cou tains 
cavities  studded  with  crystals  of  corundum ;  colors,  green,  black,  brown,  and  less  commonly  red, 
along  with  chondrodite  and  other  minerals.  A  mile  S.W.  of  Amity,  on  J.  Layton's  farm,  is  a 
remarkable  loadity ;  also  on  W.  Raynor's  farm,  a  mile  N. ;  another  half  mile  N.  affording  grayish- 
red  octahedrons ;  and  others  to  the  south.  Localities  are  numerous  about  Warwick,  and  also  at 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at  Amity  (form  1,  also  1, 
^  3-3,  f.  147).  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and  red, 
which  are  sometimes  transparent,  and  a  bluish-creen  ceylonite  variety  here,  has  the  lustre  of 
polished  steel ;  Newton,  N.  J.,  pearl-gray  crystals,  along  with  blue  corundum,  tourmaline,  and 
nitlle ;  at  Byram,  red,  brown,  green,  and  black  colors,  along  with  chondrodite ;  at  Sterling,  Sparta, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light-blue  spinels  occur  sparingly  in  lime- 
stone in  Antwerp,  Jefferson  Co.,  N.  Y.,  2^  m.  S.  of  Oxbow,  and  rose  and  reddish-brown  in  Oou- 
vemeur,  2  m.  N.  and  f  m.  W.  of  SomorviUe,  St.  Lawrence  Co. ;  green,  blue,  and  occasionally  red 
varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton,  Mass. 
Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudomorphs,  consisting  partly  of  steatite 
or  serpentine.  Good  black  spinel  is  found  in  Burgess,  Canada  West;  blue  with  clintonite  at 
Daillebout,  C.  K 

Alt,— Observed  altered  to  steatite,  serpentine,  volknerite,  mica. 

Artif.— Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracic  add, 
and  also,  fT  red  spinel,  some  oiyd  of  chrome ;  for  black,  oxyd  of  iron  (Ebelmon) ;  by  using  fluorids 
of  aluminum  and  magnesium  and  boracic  acid,  with  heat  (Deville  k  Caron) ;  by  action  of  chlorid 
of  ftltmainum  in  vapor  on  magnesia  (Daubree). 


184.  HEROTNITB. 


Hercynit  R  X,  Zippe,  Min.  Bohm.,  1839 
SpineL 


Herdnite  had  crihogr.    Iron 


Isometric.     Occurs  massive,  fine  granular. 

H.=7-5— 8.    G.=3-91— 3-95.    Lustre  vitreous,  externally  dull.    Color 
black.    Streak  dark  grayish-green  to  leek-green.     Opaque. 
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Comp^ — te  2bl= Alumina  ^8-9,  ozyd  of  iron  41*1=100.  Analysis  by  B.  Quadrat  (Ann  Cb 
Pharm.,  It.  357) : 

Xl  61-17        Mg2-92        Je  35-67=99-76. 

Pyr.,  etc.— BJB.  infusible.    The  heated  powder  becomes  brick-red,  and  gires  iron  reactioaa. 
With  soda  fuses  only  imperfectly  to  an  olive-green  mass. 
Obs.-— From  Ronsberg,  at  the  eastern  foot  of  the  Bohmerwald  Mts. 
Named  from  the  Latin  of  the  Bohemian  Forest,  Silva  Hereynia  (Plin.,  ir.  25,  28). 

185.  OAHNTTB.  Zinc-SpineL  Automolite  ((¥.  Fahlun)  Ekebergj  Af h.,  i  84,  1806.  Gahnit  v 
MoU^  Efem.,  lit  78,  1807.  Spmelle  Zinclf^e  ff^  Tabl.,  67,  99,  1809.  Dysluite  (fr.  Sterlmg 
N.  J.)  ir«i/wi^,  J.  A&N.Scl,Philad.,  11287,1821;  iS»4jp.,Min.,l  158, 1832,ii.  176, 1836;  Tfumr 
sofij  Min.,  L  220,  1836.  Kreittonite  v,  Kob.,  J.  pr.  Gh.,  zliy.,  99,  1848.  SpineUus  superius^etZ^ 
Haudb.,  623,  1847. 

Isometric.    In  octahedrons,  dodecahedrons,  etc.,  like  spinel. 

H.=7'5— 8.  G.=4— 4*6.  Lustre  vitreons,  or  somewhat  greasy.  Color 
dark  green,  grayish-ffreen,  deep  leek-green,  greenish-black,  bluish,  black, 
yellowish,  or  grayish-brown  ;  streak  grayish.     Subtranslucent  to  opaque. 

Oomm  Var.— 2n  %(,  with  little  or  no  magnesia.  The  oxyd  of  zinc  sometimes  replaced  in 
small  part  by  protozyd  of  manganese  or  of  iron  (Mn,  ^e),  and  the  alumina  in  part  by  sesquiozyd 
of  iron  (Fe).   Zn  3tl= Alumina  61*3,  oxyd  of  zinc  38*7=100. 

Yar.  I.  AutomoUk^  or  Zinc  GahnUe,  2n  i^,  with  sometimes  a  little  iron.  G.=4'l— 4*6.  Colors 
as  above  giyen. 

2.  DyskkUe^  or  Zino-2£aaigaaM99'Ir<m  Oakntte.  Composition  (2n,  Fe,  Mn)  (^  Pe).  Color  yel- 
lowish-brown or  grayish-brown.  Gr.=:4--4*6.  Form  the  octahedron,  or  the  same  with  truncated 
edges.  JL      .         . 

3.  KreiUonnite^  or  Zin>Iron  Gahniie.  Composition  (2n,  Fe,  Mg)  (ScI,  Fe).  Occurs  in  crystals, 
and  granular  massive.  H.=7— 8.  G.=4'48-4-89.  Color  velvet  to  greenish-black;  powder 
grayish-green.    Opaque. 

Analyses :  1,  Ekeberg  (Gtehlen's  N.  J.,  v.  418) ;  2,  S,  Abich  (Ak.  R  Stockh.,  1842,  6) ;  4,  P.  A. 
Genth  (Am.  J.  Sd.,  XL  zzxiiL  196);  5,  Thomson  (MhL,  L  221);  6,  v.  Kobell  (L  a): 

&     Fe       tQ      Mg      Mn       2ti      ^ 

1.  Fahlun,      ^ttfewwrfite    60-00    9-26 tr,      24-26    4-75=98-25  B. 

2.  "  •*  65-14    5-86   6-25      tr.      30-02    3-84=100-10  A. 

8.  Franklin,  N.  J.  "  67-09   4-55    2-23      tr,      34'80     1  •22=99-38  A. 

4.  Canton  mine       "  63-37     6*68     301     3-23    0*20     30*27     2-37,  Cu  1-28=100-36  G. 

5w  Sterling,  N.  J.,  Dyd.    30-49  41-93 7-60     1680    2-97,  f[  0*40  T. 

#.  Bodenmais,  £r«itt.        44-66  16*63    S-06     1*80     2400    InsoL  10=9964 K. 

Pyr.,  etc. — A  coating  of  oxyd  of  zinc  when  treated  with  a  mixture  of  borax  and  soda  on  char- 
30aL    Otherwise  like  spinel 

Obs. — AutomotUe  is  found  at  Fahhm,  Sweden,  in  talooae  schist ;  at  Franklin,  N.  Jersey,  with 
franklinite  and  willemite ;  at  the  Canton  mine,  Ga.  (of  the  form  1,  t);  DysluHe  at  Sterling,  N.  J. ; 
KreiUonUe  at  Bodenmais  in  Bavaria. 

Kamcd  after  the  Swedish  chemist  Gahn.  The  name  AuUnnamUy  of  Ekeberg,  is  from  avrJ^ioAog,  a 
destrier,  alluding  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Yon  Moll  objected  to 
such  an  idea  in  nature,  and  named  the  spedea  the  next  year  after  Qahn,  the  discoverer.  His 
name  is  here  applied  to  the  whole  group  of  anc  spinels,  and  automolite  retained  for  the  special 
variety  so  named. 

1 86.  BSAON JblTXTU.  'HpacXfia  \i9oi  {tt.  Heradea,  in  Lydia)  Or,  [Ai0os]  otin^ov  ayowa,  Theophr. 
Kot  itayvfirts  \i$ot  [=Talc]  Tkeophr,  MayvHi  \i0*s  Dioscor.f  v.  147.  Magnes,  Sideritis,  Heradion, 
Plit^  xxxri.  26 ;  Id.,  Germ.  Siegelstein  Agria^  Foes.,  243,  466.  (1)  Miners  ferri  nigricans,  mag- 
oeti  arnica.  (2)  Magnet^  (8)  Jem  Sand,  WaU.,  266,  262,  1746.  Minera  Ferri  attractoria^  Mag- 
net, CroneL^  184,  1768.  Magnetischer  Eisenstein  (incl  Eisensand)  Wem,  Magneteisenstein, 
Magneteisonen^  Germ,  Magnetic  Iron  Ore ;  Octahedral  Iron  Ore.  Fer  oxydul^  K  Oxydidated 
Iron.    Magnetite  Eaid,^  Handb.,  661,  1845. 
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Isometric.  Observed  planes,  0,  1, 7,  i-2,  2,  3-3, 10-10,  16-16,  3-f ,  5-f , 
V-3.  Figs.  2  and  3,  common,  also  4,  5,  6,  7,  8,  7-f8, 19,  19 -f  2;  fig.  149 
is  a  distorted  dodecahedron.    Cleavage :  octahedral,  perfect  to  imperfect 


147a 


Haddam. 


AGhmalovsk. 


160 


shining. 


Dodecahedral  faces  commonly  striated  par- 
allel to  the  longer  diagonal  (f.  149).  Twins 
like  f.  50;  also  in  dendrites,  branching  at 
angles  of  60°  (f.  150),  indicating  conaposition 
parallel  to  a  dodecahedral  face.  Massive, 
stmcture  granular — ^particles  of  various  sizes, 
sometimes  impalpable. 

H.=5-5-6-5.  G.=4^9-6-2;  5-168— 
5*180,  crystals,  Kenngott,  and  5*27  after 
long  heating.  Lustre  metallic — submetallic. 
Color  iron-black;  streak  black.  Opaque; 
but  in  very  thin  dendrites  (f.  150)  in  mica 
sometimes  transparent  or  nearly  so;  and 
varying  from  almost  colorless  to  pale  smoky- 
brown  and  black.  Fracture  subconchoidal. 
Brittle.     Strongly  magnetic,  sometimes  possessing  polarity. 


I  mica,  PemiBbarj. 


Oomp.,  V«r.— i'e  Fe=Oxyg©n  21-6,  iron  72-4=100;  or  sesqnioxyd  of  iron  SS-SV,  inrotozyd 
31*03=100.  The  iron  sometimes  replaced  in  small  part  by  magnesia.  Also  sometimes  titanifer- 
ous.  E.  Sochting  obtained  fh>m  the  magnetite  of  Pfltsch  vaUey  (Pogg^  cxxyil  112)  S0*94  ^e; 
and  D.  Finkler,  iVom  the  same,  30**75  ^e. 

Tar.  1.  Ordinary,  (a)  In  crystals.  (&)  Granular,  coarse  or  fine,  (c)  As  loose  sand.  Koks- 
charof  figures  the  above  dode^ihedial  form  modified  by  planes  0,  1,  8-3,  5-};  and  another  with 
the  same,  and  also  V-S*  both  from  Achmatovsk,  Urals. 

2.  Mdgnesian  (J'e,  Mg)  3Pe.  (Talk-eisenerz  BreiifL,  Schw.  J.,  Ixviil  287,  1833.)  a.=4-41— 4-42 , 
lustre  submetallic;  weak  magnetic:  from  Sparta,  K.  J.,  in  crystals,  Breith,  ProU  Andrews  found 
in  ore  from  the  Moume  Mts.,  Ireland  (Oh.  Gaz.,  379,  1862),  l?e  71'41,  if'e  21-69,  Mg  6«46.  An 
octahedron  from  Eisenach  gave  Runmelsberg  (Min.  Gh.,  168)  Pe  69*88,  Fe  27*88,  Mg  1*20,  fi  0*10. 

3.  Tiianiferaus,  Octahedrons  from  Meiches,  in  the  Vogelsberg,  afforded  A.  Knop  (Ann,  Ch. 
Pharm^  cxxiii.  348^  Fe  21*75,  te  51*29,  Ti  24-95,  Mn  1*76,  which  corresponds  to  (l^e,  Mn)  +  i  te 
•ft  +  i  Fe=(f'e,  Mn)+(Fe,  Ti)'0",  and  hence  differing  from  iserine  in  coming  under  the  general 
formula  of  magnetite  instead  of  that  of  hematite.  Magnetite  from  Ytterby  afforded  J.  A.  Michael- 
son  (J.  pr.  Ch.,  xc.  107)  3Pe  68*54,  fe  3018,  fi  2*03=100*75. 

4.  Ochreous.  (Eisenmulm  Gtrm,)  Black  and  earthy.  A  kind  from  nnar  Sie^n  afforded  F.  A. 
Genth,  as  a  mean  of  8  anaL  (Ann.  Oh.  Pharm.,  Izvi  277),  Fe  66*20,  fe  13*87,  Mn  17*00,  Cu  0*09. 
Mni,  etc,  l*75=98-91=(i'^  Mn)  Fe.    G.=S*76. 
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b.  Fh>m  the  nonnal  proportion  of  ^e  to  Fe,  1 :  1,  there  is  occaslonallj  a  wide  variation,  and 
thus  a  gradual  passage  to  the  sesquiozjd  (Fe);  and  this  fact  roaj  he  regarded  as  evidenoa 
that  the  octahedral  l^e,  martite,  is  only  an  altered  magnetite.  Sd  ^he  has  found  (ZS.  oat  Yer. 
Halle,  zx.  198)  in  two  magnetites  from  Landu,  in  Bengal,  India: 


9e 

tB 

% 

Ca 

Si 

Si 

9e 

te 

1. 

69'2'7 

29-48 

0*49 

006 

0-28 

o-03=99-eo 

8 

:  1  neaxlT. 

2. 

86-90 

11-97 

0-17 

0-38 

0-18 

0-2-;=99-82 

H 

:  1 

Ka  1  was  polar  magnetic  and  columnar;  2,  granular,  and  not  polar-magnetia  Yon  KoboU  has 
found  in  the  cylindrioil  magnetite  of  Schwarzenstein,  in  the  ZUlerthal,  the  ratio  4:8;  and  the 
same  In  an  ore  from  Arend^  G.  Winkler  found  in  a  specimen  from  the  Pfitsch  yallej,  j^e  19*66, 
Pe  79-66,  giving  the  ratio  2:1;  but  this  is  not  confirmed  by  the  later  analyses  given  above. 

Pyr,,  eto« — ^B.B.  very  difficultly  fusible.  In  O.F.  loses  its  influence  on  the  magnet  With 
the  fluxes  reacts  like  hematite.    Soluble  in  muriatic  acid. 

Oho,— Magnetite  is  mostly  confined  to  crystalline  rocks,  and  is  most  abundant  in  metamorphio 
rocks,  though  found  also  in  grains  in  eruptive  rocks.  In  the  Azoic  rocks  the  beds  are  of 
immense  extent,  and  occur  under  the  same  conditions  as  those  of  hematite  (see  p.  142).  It  is  an 
ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy  magnetite  is 
found  in  bogs  like  bog-iron  ore. 

The  beds  of  ore  at  Arendal,  and  nearly  all  the  celebrated  Iron  mines  of  Sweden,  consist  of 
massive  magnetite;  Bannemora  and  the  Taberg  in  Smnoland  are  entirely  formed  of  it  Still 
larger  mountains  of  It  exist  at  Kurunavara  and  Oelivara,  in  Lapland.  Fahlun  in  Sweden,  and 
Ooreica,  aflbrd  octahedral  crystals  (f.  2),  imbedded  in  chlorite  slate.  Splendid  dodecahedral 
crystals  occur  at  Normark  in  Wormland.  The  most  powerf\il  native  magnets  are  found  in  Siberia, 
and  in  the  Harz ;  they  are  also  obtained  on  the  island  of  Klba. 

In  N.  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Azoic^  in  the  Adiron- 
dadc  region,  Warren,  Essex,  and  Clinton  Cos.,  hi  Northern  N.  York,  while  in  St  Lawrence  Co  the 
iron  ore  is  mainly  hematite ;  also  similarly  in  Canada,  in  Hull,  Grenville,  Madoc,  etc, ;  and  at  Corn- 
wall in  Pennsylvania,  and  at  Magnet  Cove,  Arkansas.  It  occurs  also  in  K  Torkj  in  Saratoga, 
Herkimer,  Orange,  and  Putnam  Cos.;  at  O'Neil  mine,  Orange  Co.,  in  crystals  (f.  1,  2,  3,  5,  C). 
In  MaiTte^  Raymond,  Davis's  Hill,  in  an  epidotic  rock;  at  Marshall's  island,  masses  strongly 
magnetic.  In  K  Hampshire^  at  Franconia,  in  epidoto  and  quartz  ;  at  Swanzey  near  Keene,  and 
Unity.  In  Vermont^  at  Marlboro',  Rochester,  Bethel,  and  Bridgewater,  in  crystals  (f  11)  in  chlo- 
rite slate.  In  Cbnn.,  at  Haddam,  in  crystals  (f.  4,  8,  149),  etc.  In  N,  Jersey^  at  Hamburg,  near 
Franklin  fhmace.  In  Penn.j  at  Goshen,  Chester  Co. ;  at  Webb's  mine,  Columbia  Ca ;  in  dendritic 
delineations  (f.  1 50)  forming  hexagonal  figures,  in  mica  at  Pennsbury  and  New  Providence.  In 
Maryland,  at  Deer  Creek.  In  CaUfomiOj  in  Sierra  Co.,  abundant,  massive,  and  in  crystals ;  in  Plumas 
Co.;  Mariposa  Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite;  Placer  Co.,  Utt^a 
ranch ;  Los  Angeles  Co.,  at  Cafiada  de  las  Uvas ;  £1  Dorado  Co.,  near  the  Boston  copper  mine,  Id 
oct,  and  at  the  £L  Dorado  Excelsior  copper  mine.  In  CanadOt  at  Sutton,  in  crystals;  Bromet, 
eta    In  N",  SeotiOj  Digby  Co,  Nichol's  Mt,  in  fine  crystals. 

No  ore  of  iron  is  more  generally  diffhsed  than  the  magnetic,  and  none  superior  for  the  manu- 
facture of  iron.  It  is  easily  distinguished  by  its  being  attracted  readily  by  the  magnet,  and  also 
by  means  of  the  black  color  of  its  streak  or  powder,  which  is  some  shade  of  red  or  brown  iu 
hematite  and  llmonite.  The  ore  when  pulverized  may  be  separated  from  earthy  impurities  by 
means  of  a  magnet,  and  machines  for  this  purpose  are  in  use. 

Named  from  the  loa  Magnesia^  bordering  on  Macedonia.  But  Pliny  favors  Nicander's  derivation 
irom  Magnes,  who  first  discovert  it,  as  the  fable  runs,  by  find'mg,  on  taking  his  herds  to  pasture, 
that  the  nails  of  his  shoes  and  the  iron  ferrule  of  his  staff  adhered  to  the  ground. 

Alt. — ^By  deoxydation  through  organic  matter  changed  to  protoxyd,  which  may  become  a  car- 
bonate or  siderite.    By  oxydation  becomes  sesquioxyd  of  iron  or  hematite. 

Artif.— Formed  in  crystals  by  the  action  of  chlorhydric  add  on  the  sesquioxyd  heated,  producing 
a  partial  deoxydation  (Deville);  by  decomposition  of  the  sesquioxyd  with  boradc  acid  (Deville 
and  Caron,  Ann.  Ch.  Phys.,  IV.  v.  108). 

1 85 A.  DimagnetiU  of  Shepard  (Am.  J.  Sci.,  IL  xiii.  392)  appears  to  be  a  magnetite  pseudomorph. 
The  slender  rhombic  prisms  occur  upon  a  surface  which  is  covered  with  small  cubo-octahedrons 
dodecahedrons,  and  cubo-dodecahedrons  of  magnetite,  and  some  small  irregular  cavities  in  the 
dimagnetite  crystals  contain  similar  crystals ;  moreover  no  difildrence  of  lustre  is  perceived  in  a 
fractured  suriace  of  the  magnetite  and  dimagnetite.  The  species  imitated  in  the  pseudomorph  is 
probably  Lievrite.  The  angle  of  the  prism  varies  between  110°  and  115**,  ^according  to  the 
author's  measurements  (Shepard  gives  the  angle  130'').  One  crystal  gave  approximately  110'' 
and  70*";  another  114**  20'  and  65°  40' ;  another  1 12'  and  68^  and  the  obtuse  edge  was  bevelled 
in  this  last  (systal  by  planes  (t-2)  hidined  to  the  larger  ones  at  an  ang:%  of  about  160^%  Xbi 
fiioes  are  eroi  but  not  very  bright    IVom  Monroe,  Orange  Co,  N.  Y. 
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187.  MAGNBSIOFERIUTE.    Hagnoferrit /fatnm.,  Pogg.,  cvii  461, 1859.    Magnefenrit 
Kenng^  Ueb.  J.,  1869,  98,  1860. 

Isometric.     In  octahedrons,  and  octahedrons  with  truncated  edges  (f.  8). 
E[.=6— 6*5.     G.=4'568— 4-654.    Lustre,  color, -and  streak  as  in  mag- 
netite.    Strongly  magnetic. 

Oomp. — ftg  l?e=Magne8ia  20,  ozyd  of  iron  80=100;  but  the  crTstals  usually  intersected  b^ 
hematite  in  innumerable  yery  thin  laminse,  parallel  to  the  octahedral  faces.  Analyses :  1-6, 
Rammel&berg  (Pogg.,  evil.  451,  Min.  Ghem.,  160) : 


Fe 

% 

Ou 

1.  Vesuvius,  erupt,  of  *55 

86-96 

12-58 

=99-64 

2.         "               " 

85-00 

13-69 

0-60=99-29 

3.         "               " 

8505 

13-95 

1-01=10001 

4.         "       older  erupt 

84-20 

16-00 

=100-20 

6.         "               " 

84-35 

15-65 

=100 

Begarding  a  Tourth  of  the  sesqiiiozyd  of  iron  as  a  mixture,  the  results  give  Rammelsberg  the 
above  formula.  For  the  purpose  of  analysis,  the  magneaioferrite  was  separated  from  the  mixed 
hematite  by  means  of  a  magnet 

Fyr.,  etc. — ^B.B.  like  hematite.    DifQciiltly  soluble  in  muriatic  add. 

Obs.— Formed  about  the  fumarolas  of  Yesuvius,  and  especially  those  of  the  eruption  of  1855, 
as  observed  by  Scacchi,  who  particularly  described  the  crystals  and  their  associations.  The  laminaa 
of  hematlto  intersecting  the  octahedrons  have  rhombohedral  planes  on  their  edges.  Crystals  of 
hematite  occur  at  the  same  fumaroles. 

Rammelsberg  first  detected  the  magnesian  nature  of  the  crystals,  and,  in  allusion  to  it,  named 
the  species  magnoferrUe.  But  magjio  has  its  own  different  signification  in  Latin ;  and  the  word 
should  be  riMgnesioferriie, 

Artif. — Formed  in  crystals  by  heating  together  Fe  and  Mg,  and  subjecting  to  the  action  of 
chlorhydric  add  vapor  (Deville). 

188.  FRANEIiINITB.    Berthier,  Ann.  d.  IL,  iv.  489,  1819. 

Isometric.  Observed  planes :  1,  7^  (?,  2,  2-2.  Figs.  2,  7,  8,  common. 
Cleavage  :  octahedral,  inoistinct.  Also  massive,  coarse  or  fine  granular  to 
!:oinpact. 

Ii.=5-5— 6-5.  G.=5-069,  Thomson;  5-091,  Haidinger.  Lustre  metallic. 
Color  iron-black.  Streak  dark  reddish-brown.  Opaque.  Fracture  con- 
choidal.     Brittle.     Acts  slightly  on  the  magnet. 

Oomp.— (i'e,  ^  lien),  (Pe,  Jin).  Analyses:  1,  Berthier  (L  a);  2,  Thomson  (Min.,  I  438) j  8, 
Abich  (Pogg.,  xxiiL  342) ;  4,  6,  G.  J.  Bickerson  (0.  T.  Jackson^s  Bep.  on  N.  J.  zinc  mines) ;  6,  G. 
J.  Brush  (Am.  J.  Sci.,  II.  xxix.  871) ;  7,  Stefiens  (B.  H.  Ztg.,  xix.  463) ;  8,  J.  A.  Dahlgren  (ib.) ;  9, 
Bammelsberg  (Pogg.,  evil  312);  10,  v.  Kobell  (J.  pr.  Ch.,  xcviii.  129): 

2n 

17=99  Berthier. 

17*43,  Si  0*20,  A  0-66=99-25  Thomson. 
10-81,  "  0-40,  3tl  0-78=98'99  Abich. 
21-39,  "  0-29=100  Dickerson. 
21-77,  "  0-13=100  Dickerson. 
28-30,  insoL  0*30=10312  Brush. 
21-40,  &  0*28=100  Steffens. 
21-77,  "  0-18=100  DahL 
25*30=103-52  Ramm. 
21-00,  itl  0-80=100-42  KobelL 

Von  Kobell  states  that  the  magnetic  character  of  the  mineral  shows  that  the  iron  ts  partly  pro^ 
oxyd ;  and  he  deduces  from  his  analysis  (L  a),  for  the  most  probable  oomposiUou,  Fe  68*36,  Ifo 


IPe 

Stn 

1.  New  Jersey 

66 

16 

2. 

66-10 

14-96 

3.            " 

68-88 

1817 

4 

66-07 

12-24 

6. 

66-12 

11-99 

«.            " 

65-05 

14-77 

7.            " 

66-08 

12-24 

8.            " 

66-11 

11-99 

9.            " 

64-51 

13-51 

10. 

66-20 

12-42 
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/  75,  ftl  0*80,  te  7*06,  An  3*48,  2ii  21,  with  mixed  3ifn  0'79=99'24,  corresponding  to  the  fonnulo 
Mn  5iln-i-2  f'e  J?©  +  6  Zn  I?©=SeBquioxyd  of  iron  68*99,  id.  of  manganese  8*82,  protoxyd  of  iron 
7-58,  id.  of  manganese  3*74,  ozyd  of  sine  21*37=100.  Rammelsl^rg,  in  his  moat  recent  paper 
(Pogg.,  czxx.  146)  1 867)  adopts  essentially  the  same  view.  The  e7olution  of  chlorine  in  the  treatment 
of  the  mineral  is  attributed  by  v.  Kobell  to  the  presence  of  a  little  Sin  (0*80  p.  o.)  as  mixture, 
which  Bammelsberg  obsonres  may  have  oome  iVom  the  oxydation  of  some  of  the  protoxyd  of  man- 
g'aneso. 

Pyr.,  etc. — B.B.  infliaible.  With  borax  in  O.F.  gives  a  reddish  amethystine  bead  (mangnncso), 
and  in  R.F.  this  becomes  bottle-green  (iron).  With  soda  gives  a  bluish-green  manganate,  and  on 
charcoal  a  fiunt  coating  of  oxyd  of  zinc,  which  is  muoh  more  marked  when  a  mixture  of  borax  and 
8oda  is  used.    Soluble  in  muriatic  acid,  with  evolution  of  a  small  amount  of  chlorine. 

Obs. — Occurs  in  cubic  crystals  near  Eibach  in  Nassau ;  in  amorphous  masses  at  Altenberg,  neat 
Aix  la  Ghapelle. 

Abundant  at  Hamburg,  N.  J.,  near  the  Franklin  furnace  (whence  the  name  of  the  species),  with 
red  oxyd  of  zinc  and  garnet,  in  granular  limestone ;  also  at  Stirling  Hill,  in  the  same  region,  where 
it  is  associated  with  willomite,  in  a  large  vein,  in  which  cavities  occasionally  contain  crystals  from 
one  to  four  inches  in  diameter. 

Artil — Formed  in  ciystals  by  action  of  perohlorid  of  iron  andchlorid  of  ziuo  on  lime,  with  heat 
(Daubree). 


189.  OHROBOTB.  For  chromat^  alumtne  (fir.  Var)  Foo^.,  Bull  Soc.  Fhilom.  1800,  55,  57. 
Eisenchrom  (fr.  Ural)  Meder,  Grell's  Ann.,  1798,  i  600 ;  KarsL,  Tab.,  56,  79, 1800,  74,  1808.  Fer 
chromat^  Bi^  Tr.,  iv.  1801.  Ghromate  of  Iron,  (5hromic  Iron,  diromiron.  Ohromsauros  Eiseu, 
Chromeisenstein,  Gemu  Eisenchromo  Beud^  1832.  Siderochrome  Huot^  I  287,  1841.  Chro- 
moferrite  Chaptn.,  Min.,  1843.    Chi'omit  Eaid^  Handb.,  550,  X845. 

Isometric.  In  octahedrons  (f.  2).  Commonly  massive;  structure  fine 
granular,  or  compact. 

H.=5-5.  Gr.=4'321,  crystals,  Thomson;  4498,  a  variety  from  Styria ; 
•4'568,  Texas,  Pa.  Lustre  submetallic.  Streak  brown.  Color  between 
iron-black  and  brownish-black.  Opaquci  Fracture  uneven.  Brittle. 
Sometimes  magnetic. 

Oomp.— j^e  €r,  or  (te,  Mg,  Cr)  (Xl,  3Pe,  <Br).  te  <Sr=Oxyd  of  iron  32,  oxyd  of  chromium  68 
r-100.  Analyses:  1,  2,  Soybert  (Am.  J.  Sd.,  iv.  321);  3,  4,  Abich  (Pogg.,  xxUL  335);  5,  6, 
liaugier  (Ann.  Mus.  d'Hiat  N.,  vi.);  7,  8,  T.  S.  Hunt  (Logan's  Rep.  G.,  Canada,  1849);  9,  Moborg 
(X  pr.  Cai.,  xUil  119);  10,  A.  Rivot  (Ann.  Ch.  Phys.,  III.  xxx.  202);  11,  0.  Bechi  (Am.  J.  Sci.  11 
xiv.  62);  12,  13,  Starr  and  Garrett  (Am.  J.  Set,  XL  xiv.  45): 


1.  Chester  CJo,,  Pa. 

2.  Baltim(»re 

3.  "         massive 

4.  "         crysL 

5.  Siberia 

6.  Roraas 

7.  Bolton,  Canada 

8.  L.  Ifemphramagog 

9.  Beresof 

10.  Baltimore 

11.  Vollerra,  Tuacany 

12.  Chester,  Pa. 
1.^.  Texas,  Pa. 


*e 

Mg 

«r 

^ 

^i 

35-14 

51-56 

9-72 

2-90=99-32  Seybert 

3600 

39-61 

13-00 

10-60=99-11  Seybert. 

18-97 

9-96 

44-91 

13-85 

0-83=:08-26  Abich. 

20-13 

7-45 

60-04 

11-85 

=99-45  Abich. 

24- 

53- 

11- 

1-    Mn  1-100  Uugier. 

25-66 

6-36 

54-08 

9-02 

4-88=98-95  Laugior 

35-68 

15-03 

45-90 

3-20 

=99-81  Hunt. 

21-28 

1813 

49-76 

11 -.SO 

=100-46  Hunt. 

18-42 

6-68 

64-17 

10-83 

0-91  =  101-01  Moberg 

30-04 

63-37 

1-95 

2-21  •  Oa  2-02=99-00  Rlvot. 

33-93 

42-13 

19-84 

4-75=100-65  Bechi. 

Pe  38-95 

60-84 

0-93 

0-62,  :Si  0-10  Starr. 

"-38-66 

63-38 

"  2-28  Garrott 

•  With  loine  titanio  add  t 


,  In  Mobeig'fl  analysis  the  chromium  is  supposed  to  be  partly  protoxyd,  jiving  the  formula  (^o, 
Sf  g,  Cr)  (€r,  aStl).  Garrett's  analysis  of  the  Texas  ore  corresponds  to  *e  €r  93*  1 6  +  iP'e  3Pe  0-69 + 
]S"i  Fe  7*16.  In  grains  that  were  magnetic,  Garrett  found  €r  41*55,  Fe  62*02,  &i  1*25,  correspond' 
lug  to  Fe  €r  61-07  +  f'o  Fe  38-64+Si  l-26=100-96  Ooc  cit). 
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Pyr.,  etc«^B3.  in  O.F.  infosiblo ;  in  B.F.  slightly  rounded  on  thu  edges,  anti  becomefl  magneiie 
With  borax  and  salt  of  phosphorus  gires  beads,  which,  while  hot,  show  only  a  reaction  for  iron, 
but  on  cooling  become  chrome-green;  the  green  color  is  heightened  bj  fusionon  dianxMtl  with 
metallic  tin. 

Kot  acted  npon  by  adds,  but  decomposed  by  fusion  with  bisulphate  of  potash  or  soda. 

Obs. — Occnrs  in  serpentine,  fonning  veins,  or  in  imbedded  masses.  It  assists  in  giving  the 
variegated  color  to  verde-antique  marble. 

Occurs  in  the  Gulsen  mountains,  near  Eraubat  in  Syria;  in  crystals  in  the  islands  of  Unst  and 
Fetlar,  in  Shetland;  in  the  province  of  Drontheim  in  Norway;  in  the  Department  du  Yar  iu 
France;  in  Silesia  and  Bohemia;  abundant  in  Asia  Minor  (Am.  J.  8cL|  II.  viL  285);  in  the 
Eastern  and  Western  Urals ;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md.,  in  the  Bare  HiUs,  in  large  quantities  in  veins  or  masses  in  serpentine ;  also 
in  Montgomery  Co.,  6  m.  north  of  the  Potomac ;  at  Cooptown,  Harford  Co.,  and  in  the  north  part 
of  Cecil  Co.,  Md.  In  Pennsylvania,  in  W.  Qoshen  (crystals),  Nottingham,  Mineral  Hill,  and  else- 
where ;  Chester  Co.,  near  Union'ville,  abundant ;  at  Wood's  Mine,  near  Texas,  Lancaster  Co., 
very  abundant  Massive  and  in  crystals  at  Hoboken,  N.  J.,  in  serpentine  and  dolomite;  in  tlie 
south-western  part  of  the  town  of  New  Fane,  and  in  Jay,  Troy,  and  Westfleld,  V t ;  Chester  and 
Blanford,  Mass. ;  on  L  4  Yache,  near  San  Domingo;  at  Bolton  and  Ham,  Canada  East  In  Cali- 
fornia, in  Monterey  Co. ;  also  Santa  Clara  Co.,  near  the  N.  Almaden  mine. 

This  ore  affords  the  oxyd  of  chrome,  used  in  painting,  eta  The  ore  employed  in  England  is 
obtained  mostly  from  Baltimore,  Drontiieim,  and  the  Shetland  Isles ;  it  amoxmts  to  about  2,000 
tons  annually. 

Irite  Herm^  J.  pr.  Ch.,  xxiiL  276,  1841,  was  described  by  Hermann  as  occurring  in  the 
Urals  in  black  shining  octahedrons,  with  G.=6*50€,  and  as  consisting  of  Iridium  66*04,  osmium 
9*C3,  iron  9*72,  chromium  9*40,  traces  of  manganese,  with  a  loss  of  15*25,  which  he  reckoned  as 
oxygen.  But  Claus  has  shown  that  the  mineral  is  only  a  mixture  of  iridosmine,  chromite,  etc., 
and  sustains  this  by  a  mechanical  examination  of  the  substance  obtained  by  Hermann's  method 
of  separation  (J.  pr.  Ch.,  Ixxx.  285). 


190.  URAMINITE.  Schwaiz  Beck-Erz  (tt.  Joach.)  BruxihnL,  Magn.  Dei,  204,  1727.  Beck- 
BUnde=Pseudogalena  pioea  pt  [rest  (?aU)  pitch-like  Zinc-blende]  WdIL,  249,  1747.  Swarl 
Blende=Pechblende  (fr.  Saxony,  etc.)  pt  [Id.]  OronsL,  198,  1758.  Pseudogalena  nigra  com- 
pacta,  Pechblende  (fir.  Joach.  and  Job.),  J)t  Bom^  lithoph.,  133,  1772.  Pediblendo,  Eisen- 
pecherz  [put  under  Iron  Ores]  Wem.,  Bergm.  J.,  1789.  Uranorz  (fV.  Joach.)  Klapr,,  Mem.  Ac 
Berl.,  1786-87,  160,  pub.  in  1792,  Beitr.,  iu  197,  1797  (discov.  of  metal  uranium).  Pechens 
KarsL^  Tab.,  56,  1800.  Urane  oxyduld  if.,  Tr.,  1801.  Uranpecbers,  Pechuran,  Gtrm,  Pitch- 
blende, Protoxyd  of  Uranium.  Uranatemnite  Chapm^  Pract.  Min.,  148,  1853.  Uranin  J9a]<{.> 
Handb.,  549.  1845. 

Schweruranerz  (it,  Przibram)  Breifh^  Handb.,  908,  1847.  Coracite  (fr.  L.  Sup.)Ze  Cowi^  Am* 
J.  Sd.,  n.  iil  117,  173,  1847.  Kristallisirtes  Uranpecherz  (fir.  Norway)  Th.  Scheerer,  Pogg., 
IxxiL  670,  1847=Uranoniobit  Henn^  J.  pr.  Ch.,  Ixxvi.  826,  1859. 

Isometric.  Observed  forms:  f.  2,  7,  8.  Usually  massive  and  botiyoidal; 
also  in  grains :  structure  sometimes  columnar,  or  curved  lamellar. 

H.=5-5.  G.=6-4— 8.  Lustre  submetallic,  to  greasy  or  pitch-like,  and 
duU.  Color  grayish,  greenish,  brownish,  velvet-black.  Streak  brownish- 
black,  grayish,  olive-green,  a  little  shining.  Opaque.  Fracture  conchoidal, 
uneven. 

Oomp.,  Var.— tr  ^,  Bamm.=Protoxyd  of  uranium  32-1,  sesquioxyd  67*9=100;  but  analyses 
vary  much  in  their  results  through  mixtures  with  other  substances. 

Var.  1.  OrystailiaecL  Color  pure  black ;  G.=6-71.  Occurs  in  Norway.  It  is  Hermann's  CTrano- 
niobite. 

2.  OritRory  massive.  G.=6-4— 7*0.  Breithaupt  found  in  11  trials  of  the  ore  fh>m  Johann- 
georgenstadt  and  Schnoeberg  (the  heaviest  firom  the  latter  place)  0.= 6*44— 6*934,  with  one  at 
5*625.  A  spedmen  from  the  former  locality  gave  F.  Marian  7 '08— 7*23 ;  and  one  from  Joachimsthal 
gave  Hermann  (anaL  6)  6*97.  The  Przibram  ore  (Schweruranen)  gave  Breithaupt,  in  4  trials,  Q.= 
7-96S-8  025. 
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8.  OoracUe.  Ooradte  is  probably  pitchblende  mixed  with  some  gommite  (the  hydrous  ore).  It 
tg  phdi-black  iu  color,  and  affords  a  grayish  powder ;  G.=4'378,  Le  Conto.  In  Whitney's  analysis 
(No.  8)  he  obtained  15*92  p.  c.  of  carbonate  of  lime,  which  accounts  for  the  low  specific  gravity. 
The  lime  was  separated  by  Gknth,  as  far  as  possible,  before  making  his  analysis  (No.  9).  Gtenth 
found  the  oxygen  ratio  for  the  U  and  ^  nearly  1  to  4. 

Hatdinger's  name  is  retained  for  the  species,  with  the  addition  of  the  terminal  syllable  Ue 
Chapman's  has  precedence ;  but  it  is  badly  made,  its  deriration  requiring  the  form  UranaUymHe ; 
and  iDoreoFer,  until  crystals  are  known  and  found  to  be  without  deayage,  or  until  crystals  are 
proved  to  be  an  impossibility,  it  cannot  be  asserted  that  the  species  is  uncleavabU, 

Aaalyses:  1,  Klaproth  (Beitr.,  11  197);  2,  Bammelsberg  (Fogg.,  lix.  36,  and  Min.  Gh.,  176);  3, 
Thejer  (Bamm.  Min.  Oh.,  176) ;  4,  Ebehnen  (Ann.  Ch.  Phys.,  1843,  498) ;  5,  Hermann  (J.  pr.  Gh., 
hxYL  826);  6,  Pfaff  (Schw.  J.,  xxxv.  326);  7,  v.  Hauer  (Jahrb.  a,  Reichs.,  1863,  197);  8,  Whit- 
ney (Am.  J.  Sol,  IL  vii  434) ;  9,  Gonth  (ib.,  xxiiL  421)  j  10,  Scheerer  (Pogg.,  Ixxil  661) : 

Xj9      te     Oa     Ag      Si 

1.  Joachimsthal        86-5      2-5 6-0,  Pb  S  6-0=100  Klaproth. 

1.  "  79-15     8-90    2-81     046     5-30,  Pb  6*20,  As  1*12,  Bi  0-66,  fl  0-36=99-61  R. 

3.  **  68-61     5-70     2-17     022     8-50,  Pb  6-67,  S  1-76,  Cu  3-95,  Zn  0-70,  Bi  0*52, 

As  4-86,  C  2-14=100-39  Theyer. 

4.  "  ^6-94    8-10     6-24    2*07     8'48,  Pb  4-22,  S  0*60,  Mn  0-82,  ]S"a  0-25,  C  3'32, 

fi  1-85=100-89  Ebehnen. 
6.  •*  81-21  f  e  1-88  5*78    0-41     2-45,  tb  0-74,  Pb  S  2*84,  il  0-33  Bi  1-23,  Mn 

0*14)  ^  2*69  Hermana 

6.  J-Geoigenstadt    84-62    8-24 2-02,  Pb  S  4-20,  fco  1-14=10012  Pfaff. 

7.  Pmhram  80-62    2-86    2-97    0*64    1-19,  Pb  6'07,  S  1*18,  Sb  209,  0  0-89,  tL  0-48= 

99-49  Hauer. 

8.  GomeUe  T2-60    2-74    6-99   6-38,  ^b  6-66,  3tl  1-10,  It  6-68=100  Whitney. 

9.  **  62-68  I?e8-51  6-83    0*66  lS-16,  ^b  739,  3tl  0'52,  C,  fl  6*14=99-28  Genth. 
10.  Norway,  CTmnoni  T6*6  l*b,"Cb,  Si  15-6,  Mn  I'O,  H  4-1,  insoL  and  loss  2*7  Scheerer. 

Sdieerer,  hi  anal  6,  obtained  ©  62-87,  and  IT  28-84 ;  and  Gtenth,  m  anaL  9,  S  46-21,  and  Xj  16-47. 

PjT^  etc.>-B.B.  inftisible,  or  only  slightly  rounded  on  the  edges,  sometimes  coloring  the  outer 
flame  green  (copper).  With  borax  and  salt  of  phosphorus  gives  a  yellow  bead  in  O.F.,  becommg 
green  m  RP.  (uranium).  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  lead,  and  frequently 
the  odor  of  arsenic.  Many  specimens  give  reactions  for  sulphur  and  arsenic  in  the  open  tube. 
liable  in  nitric  acid.    Kot  attractable  by  the  magnet. 

Obi.— Uraninite  accompanies  various  ores  of  silver  and  lead  at  Johanngeorgenstadt,  Marien- 
berg,  and  Schneeberg  in  Saxony,  at  Joachimsthal  and  Przibram  in  Bohemia,  and  Retzbanya  in 
Btingary.  It  is  associated  with  torbemite  at  Tincroft  and  Tolcam  mipes  near  Redruth  in  Gom- 
trail;  also  near  Adrianople,  Turkey;  at  the  Middletown  feldspar  quarry,  in  octahedrons  mth  trun- 
cated edges,  according  to  Shepard. 

Ooradit  is  from  about  90  m.  above  Sault  St  Marie,  on  the  north  side  of  L.  Superior. 

Very  valuable  in  porcelain  painting,  affording  an  orange  color  in  the  enamelling  fire,  and  a  black 
color  in  that  in  which  the  porcelain  is  baked.  A  lal^ratory  has  been  oponed  at  Joachimsthal, 
where  the  ore  is  converted  into  uranate  of  soda  for  use. 

Alt— The  hydrous  ore  called  gummite  occurs  as  a  result  of  the  alteration  of  this  species ;  also 
oruuc  ochre. 


191.  OHRTSOBBRYIi.  [Not  Ohrysoberyl  (=var.  Beryl)  of  ihe  Ancients.}  Krisoberil  PTcm., 
Bergm.  J.,  373,  387,  1783;  84,  1790.  ChrysoberyU  Karsieny  Lenz,  eta  Cymophane  R,  J.  de 
M^  iv.  6,  1798.  Alexandrite  Nbrdsnskidld,  Schr.  Min.  Ges.,  St  Petersb.,  1842.  Alaunerde  + 
Kieselerde  JPtop.,  Beitr.,  L  97,  1795 ;  Ar/vedson,  Ak.  H.  Stookh.,  1822.  Aluminate  of  Glucina, 
mainly,  Seybert,  Am.  J.  ScL,  viii  106,  1824;  Bergemann^  De  Chrys.,  Gott,  1826. 

Orthorhombic.  /a/=129*^  38',  ^  A  1-2=129°  V;  ail:  c=l-2285  :  1 
:  2-1267.  Observed  planes :  vertical,  i-t,  i-J,  i-|j  ^^y  ^^^  ^  5  domes,  |-t, 
1-1, 1-i,  3-i  (only  as  a  composition-face) ;  octahedral,  1,  1-2,  2-S,  ?  6-5  (a,  f 
lo2),  ft-1. 
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^-^A^-2=133  13i 
i-?  A  2-2=126  8 
i.tAl=110  3i 


i^  A  1=136°  52' 
izA2-2=128  52 
l-zAl-l,  top,=119  46 


1 A  1,0V.  l-2,=73°3' 
lAl,  front, =139  53 
t-iAl-t=90 


3-iA3-?,  ov.  i-i,=120  13  i-zAl-z=120  7 


Norway,  Me. 


Alexandrite. 


Haddam. 


Haddam. 


165  I66i.  Plane  i-i  vertically  striated;  and 

sometimes  also  i-t,  and  other  vertical 
planes.  Cleavage :  1-i  quite  distinct ; 
t-i  imperfect ;  t-l  more  so.  Twins : 
composition-face  3-?,  as  in  f.  153,  155a, 
made  up  of  6  parts  by  the  crossing  of 
3  crystals,  united  along  the  dotted 
line,  as  shown  by  the  strice,  the  forms 
either  stellate,  or  simply  hexagonal 
pyramids  with  truncated  summits; 
Haddam.  naaaam.  ^^  ^g)   conjointly,  S-i   and   i-t,    as 

in  f.  154,  155,  each  made  by  the  crossing  of  3  paii-s  of  twins,  each  sector  a 
pair  twinned  by  3-?,  and  united  to  the  next  pair  by  i-t. 

H.  =  8*5.  Gr.  =  3*5— 3'84:.  Lustre  vitreous.  Color  asparagus-green, 
grass-green,  emerald-green,  greenish-white,  and  yellowish-green ;  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolored.  Trans- 
parent— translucent.  Sometimes  a  bluish  opalescence  internally.  Fracture 
conchoidal,  uneven. 

Var.  1.  Ordinary. — Color  pale  green, 'being  colored  bj  iron.  G.= 3*597,  Haddam;  3-784, 
Brazil ;  3*689,  Ural,  Rose ;  3*835,  Orenburg,  Eokscharof. 

2.  Alexandrite. — Color  emerald-green,  but  columbine-red  by  transmitted  light  G. =3*644,  mean 
of  results,  Kokscharof.  Supposed  to  be  colored  by  chrome.  Crystals  often  very  large,  and  in 
wins,  like  fig.  15S,  either  six-sided  or  six-rajed. 

Oomp.—BeP3tl= Alumina  80*2,  glucina  19-8=100.  Analyses:  1,  2,  3,  Aydejef  (Pogg.,  Ivi, 
118);  4^  5,  Damour(Ann.  Oh.  Phys.,  Ill  viL  173): 

£1  Be  te 


1.  Brazil 
2       " 

3.  Ural 

4.  Haddam,  Ct 
5. 


7810 
78*71 
7892 
76-02 
75*43 


17*94 
18-06 
18*02 
18-41 
17*93 


4*47=100-51  Ardejef;  G.=3*7387, 
8-47  =  100*24 


3*12,  ^  0-36,  Ou  and  Ph  0*29=100-71  ArdejeC 

,  Fe  4-51,  quartz  0*49=99*48  Damour. 

•   4-06,       "      0-96=98'38         " 


P3rr.,  eto.^ — ^B.B.  alone  unaltered;  with  soda,  the  surface  is  merely  rendered  duU.    With  borax 
or  8idt  of  phospkoruB  fuses  with  great  difficulty.    With  cobalt  solution,  the  powdered  minera^ 
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crives  a  bluish  color.  G.  hardly  changed  by  heating;  before  3*84,  alter  3-833.  No  actiou 
vrith  adds. 

Obs. — In  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial  deposits  of  rivers ;  at  March. 
endorl  in  Moravia ;  in  the  Ural,  85  versts  from  Katherinenburg,  in  mica  slate  with  beryl  and 
[Icoacite,  the  variety  Alexandrite^  of  emerald-green  color,  columbine-red  by  transmitted  light;  in 
ihe  Oren berg  district,  S.  Ural,  yellow;  in  the  Mourue  Mts.,  Ireland;  at  Haddam,  Ct.,  in  granite 
triTcrsing  gneiss,  with  tourmaline,  garnet,  beryl,  automolite,  and  colmnbite ;  in  the  same  rock  at 
Greenfield  near  Saratoga,  N.  Y.,  with  tourmaline,  garnet,  and  apatite ;  Orange  Summit.  N.  H.,  ir 
jrr.mite  at  the  deep  cut  of  the  northern  railroad;  Norway,  Me^  in  granite  with  gamet  (Verrill). 

When  transparent,  and  of  sufficient  size,  chrysoberyl  is  cut  with  facets,  and  forms  a  beautiful 
yellowish-green  gem.    If  opalescent,  it  is  usually  cut  en  cdbochon, 

Chrysoberyl  is  from  xP*^^h  golden,  0fipvX>o(j  beryl  OymopJiane,  from  ««pfl,  wave,  and  ^oiVw,  op- 
re-ar,  alludes  to  a  peculiar  opalescence  the  crystal  sometimes  exhibits.  Alexandrite  is  after  the 
('zar  of  Bussia,  Alexander  L 

On  Cryst^  see  B.  &  M.;  Kokscharof;  Min.  RuasL,  iv.;  Hessenb.,  Min.  Not,  iv.  Pig.  152  is 
natural  size,  from  a  crystal  belonging  to  A.  E.  Verrill.  Chrysoberyl  has  very  distinct  cleavage 
parallel  to  1-1,  which  appears  to  show  that  1-i  is  the  true  vertical  prism  as  made  in  the  last  edition 
of  this  work,  although  8-1  is  the  twmning-plane.  But,  for  the  sake  of  the  simpler  notation,  the 
position  given  the  crystals  by  other  authors  is  here  adopted. 

ArtiL — Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  1*62  glucina, 
ond  5*0  boric  add  (Ebelmen) ;  by  putting  a  mixture  of  fluorid  of  gludnum  and  fluorid  of  alumi- 
num, in  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  centre  of  the  fluorids 
a  small  carbon  cracible  with  a  little  fused  boric  acid,  and  heating  for  some  hours  (Deville  and 
CaronX  the  process  yielding  fine  crystals  easily. 


4.  DEtlTOXYDS. 


192.  OASSlTHHrrii.  Ore  of  the  Kaodrcpoi  of  the  Greeks  {Herod,  eta),  and  of  the  Plumbum 
album  of  Plin^  xxxiv.,  47,  etc. ;  not  of  the  Stannum  [=a  pewter-like  alloy]  of  Plin,  Zinnsten, 
Stannum  ferro  et  arsenico  min.,  WaXi,,  Min.,  803,  1747.  Mine  d'Etaui,  Fr.  Trl  Wall.,  1753. 
Tin  Ore,  Tin  Stone.  Zinnstein,  Zinnerz,  Oerm,  Stannum  calciforme  (Oxyd  of  Tin)  Be/tgrn^ 
Opusa,  ii.  436,  1780;  Kla;^.,  Beitr.,  il  245, 1797.  Etain  oxyd^  Fr,  Oassiterite  Beud.,  ii.  618, 
1632.    Kasaiterit  Oeirm, 

Tetragonal.     O  A  1-2:=146''  5' ;  a=0-6724.     Observed  planes :  vertical, 
/,  i-J,  i-f  J  *'"2 ;  octahedrons,  f ,  1,  |^ ;  zirconoids,  3-f ,  1-3,  7-^. 

166  157  158 


O  A  1=136°  26' 
OAf=112  49 
<?  A  1-3=144  40 


0  A  3-#=112°  25' 

1  A  1,  pyr.,=121  40 
1  A  1,  bas.,=87  7 


7a  1=133°  34' 
1-iAl-i,  pyr.,=133  31 
/Ai-}=168  42 
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Cleavage:  /  and  i-t  hardly  distinct.  Twins:  f.  158,  composition-face 
1-i ;  producing  often  complex  fonns  through  the  many  modifying  planes ; 
sometimes  repeated  pai-ailel  to  all  the  eight  planes  l-i ;  also  f.  159,  a 
metagenic  twin.  Otten  in  reniform  shapes,  structure  fibrous  divergent ; 
also  massive,  granular  or  impalpable. 

H.=6— -7.      G.=64--7*l.     Lustre  adamantine,   and 
^*®  crystals  usually  splendent.     Color  brown  or  black ;  some- 

times red,  gr^,  white,  or  yellow.  Streak  white,  grayish, 
brownish.  !Nearly  transparent — opaque.  Fracture  sub- 
conchoidal,  uneven.    Brittle. 

Var. — 1.  Ordinary  J  Tin-stone.  In  crystals  and  massive.  G.  of  ordinary 
cryst  6-96;  of  colorless,  from  Tipuani  E.,  Bolivia,  6*832,  Forbes;  of  honey- 
yellow,  from  Oruro,  6*704,  id. ;  of  very  pore  crystaJs  from  Oarabuco,  6*4,  id. ; 
of  black  cryst  fr.  Tipuani,  7*021,  id. 

2.  Wood  Tin  (Holz-Zinn  Germ.),     In  botryoidal  and  reniform  shapes, 

oonoentric  in  structure,  and  radiated  fibrous  internally,  although  very  com- 

pact,  with  the  color  brownish,  of  mixed  shades,  looking  somewhat  like  dry 

wood  in  its  colors.     IbacPs-eye  tin  is  the  same,  on  a  smaller  scale.    Gt,  of  one 

variety  6*514.    Excellent  figs,  in  Rashleigh's  Brit  Min.,  1797. 

Stream  tin  is  nothing  but  the  ore  in  the  state  of  sand,  as  it  occurs  along  the  beds  of  streams  or 

in  the  gravel  of  the  adjoining  region.    It  has  been  derived  from  tin  veins  or  rocks,  through  the 

wear  and  decomposition  of  the  rocks  and  transportation  by  water. 

Oomp.— §u=Tin  78*67,  oxygen  21*38=100.  Analyses:  1,  Berselius  (Afh.,  iv.  164);  2, 
Mallet  (J.  G.  Soc.  Dubl.,  iv.  272);  3,  Bergemann  (Jahrb.  Min.,  1857,  395) ;  ^  5,  D.  Forbes  (PhiL 
Mag.,  rv.  XXX.  140): 


§n 

ta 

Fe     Un 

§1        ^ 

1.  Pinbo 

2.  Wicklow,  Ireland 

3.  Xeres,  Mexico 

4.  Tipuani,  Bolivia^  tmh. 
6.       "           "       black 

98-6 

95*26 

89*43 

91*81 

91*80 

2*4 

1*4      0-8 
2-41     — 
6*63     — 

102 
2-69     — 

—     — =98*2  BerzeUns. 

0-84     Mallet    a.=6*753. 

2-21     l-20Bergem.    a.=6-862. 
6*48    0-73=100-04  Forbes. 
6*51     =100  Forbes.     G.=' 

7*021. 


Crystals  from  Carabuco,  Bolivia,  afforded  Ejroeber  (Phil.  Mag.,  IV.  xxx.  141)  76*805  p.  c  of  tin 
(equivalent  to  97*8  p.  c.  of  oxyd),  with  iron  218,  silver  0*015,  tungstic  acid  0*02,  lead  0*25, 
and  1'74  of  water.  (The  analysis  is  stated  to  have  afforded  19*534  of  oxygen,  which  is  not 
enough  for  the  tin  alone  found.)  The  Tenebra  ore  contains  from  2  to  5  p.  c.  of  oolumbic  and 
tantalic  acids.    Yauquelin  obtained  9  p.  a  of  sesquioxyd  of  iron  from  wood  tin. 

Pyr.,  etc, — ^B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  metallic  tin,  and  gives  a 
white  coating.  With  the  fluxes  sometimes  g^ves  reactions  for  iron  and  manganese,  and  more 
rarely  foj  tantalic  acid.    Only  slightly  acted  upon  by  acids. 

Obs. — Tin  ore  is  met  with  in  veins  traversing  granite,  gneiss,  mica  schist^  chlorite  or  cbj 
schist,  and  porphyry. 

Occurs  in  remarkable  crystals  in  Gomwall,  associated  with  fluor,  apatite,  topaz,  blende,  wolfram, 
eta,  and  also  the  voood-Un  and  stream-tin;  in  Devonshire,  near  Tavistock  and  elsewhere:  County 
of  Wicklow,  Ireland;  in  pseudomorphs  after  feldspar  at  Wheal  Goates,  near  St  Agnes,  domwall; 
singular  compound  crystals  in  Bohemia  and  Saxony,  the  twiu  forms  from  Zinnwald  and  Schlack* 
enwald  ofren  weighing  several  pounds;  at  Limoges  in  splendid  crystals;  also  in  Gkllicia;  Green- 
land, with  cryolite  at  Evigtok,  Sweden,  at  Finbo;  Finland,  at  Pitkaranta. 

In  the  E.  Indies,  on  Medacca,  Banca,  Blitong  near  Borneo;  in  the  Ovens  district,  and  in  some 
gullies  of  the  Strathbogie  ranges  in  Victoria,  Australia. 

In  Bolivia,  S.  A.,  in  the  gold  region  along  the  Tipuani  R. ;  at  Oruro  tin  mines;  and  at  Garabucc^ 
Bolivia ;  in  Mexico,  at  Xeres  and  Durango. 

In  the  United  States,  in  Maine,  sparingly  at  Paris  and  Hebron:  in  Mass^  at  Chesterfield  and 
Goshen,  a  few  crystals,  with  albite  and  toormalinc ;  in  N.  Hamp.^  at  Lyme,  and  somewhat  more 
abundantly  on  the  estate  of  Mr.  Eastman,  in  the  town  of  Jackson ;  in  Virginia^  sparingly  in 
some  gold  mines,  imbedded  in  a  talco-micaceous  slate ;  in  CaUfbrnia^  in  San  Bernardino  Co.,  io 
Temescal  region ;  in  Idaho,  on  Jordan  creek,  near  Boonville. 

Stcmnite  Breith.  (Handb.  772,  1847),  an  amorphous,  pale  yellowish-white  substance,  froa 
Cornwall,  with  H.=6*5,  G.= 8*545,  has  been  regarded  as  a  pseudomorph  after  feldspar,  con 
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taining  much  ozyd  of  tin  as  a  mLcture  with  the  other  mgredients.    BUchof  obtained  (Ohem.  G^ 
ii.  2026)  §i  61-67,  Sn  38'91,  5l  4-53,  ^e  3-65,  Oa  0*16,  ign.  0-43=99-15. 

On  cryst.,  Hessenberg,  Min.  Not,  vl ;  A.  E.  Nordenskiold  and  Gadolin,  Pogg.,  cl  G3T.  Nor^ 
denskioid  makes  the  angle  1A1=121**  42'  whence  a=  0*67  20.  According  to  Mr.  Gadolin,  Fin- 
Itnd  crystals  afford  also  the  planes  |,  7,  ^U,  V-H,  hh  i'h  hh  1-3,  ♦-},  t-V",  t4,  i-J,  i-h  ^h  H, 
H^oT  ^Vtf  ^}f ;  hnt  there  is  doubt  as  to  some  at  least  of  these  planes,  as  these  unusaal  ratios 
were  determined  from  measured  angles  alone  and  not  through  zones. 

AxtiL — Formed  in  crystals  by  the  action  of  a  stream  of  muriatic  acid  gas  on  Sn  O'  (Deville) 
by  action  of  steam  on  chlorid  or  fluorid  of  tin  (Daubrde). 

192a.  Ainalitb  a.  R  Nordenskiold  (FinL  Min.,  162, 1856,  26,  1863).  A  cassiterite  containing 
nearly  9  p.  c.  of  tantalio  acid.  Isomorphoua  with  cassiterite,  and  presenting  the  planes  1,  1-i 
H.=6 — 6'6;  G.=6'6 — 6*8.  Lustre  vitreous  to  adamantine ;  color  black  to  grayish-black ;  streak 
light-brown;  opaque.    Analysis  by  Nordenskidld : 

Sn  88-95  1fa8-78  3Pe  2-04  Ou  0-78= 100-55 

From  Fennikoja  in  Somero,  Finland,  with  tantalite  and  beiyl  in  alhite. 

193.  RUnZiB.  Schorl  rouge  de  Lisle,  Grist.,  il  421,  1783 ;  v.  Bom.  Cat  de  Baab,  i  168,  1790. 
Bother  Sdiorl  pt,  Titankalk,  Klapr,,  Beilr.,  L  233, 1795  (disoov.  of  metal  Titanium).  Bed  Schorl 
Kirw.,  Min.,  L  271,  1794;  Titanite,  id.,  iL329, 1796  [not  Titanite  iTtopr.,  1794=Sphene].  Schorl 
rouge,  Sagwiite,  Sauaswrej  Alpes,  ir.  §  1894, 1796.  Orispite  (fr.  Orispalt,  St  Gothard)  DdameilL, 
T.  T.,  il  333, 1797.  ButU  TTcm^  1800,  Ludwig*s  Wern,  i.  55, 1803.  Titane  oxyd6  if.,  Tr.,  1801. 
Schwarzer  Granat  Lompadius,  Samml.,  iL  119,  1797.  Eisenhaltiges  Titanerz  (fr.  Ohlapian) 
Klapr^  Beitr.,  ii.,  235,  1797=Nigrin  KairaL,  Tab.,  56,  79, 1800.  Ilmenorutile  Kokscharof^  Min. 
BossL,  ii  352,  1854. 

Tetragonal.  O  A  1-^=147'*  IH',  a=0-6442.  Observed  planes  :  vertical 
prisms,  5",  t-f  5  ^%  ^y  ^5  '^^^  ^  5  octahedrons,  1,  2,  f ,  1-i,  Z4 ;  zirconoids; 
1-3, 1-f ,  3-J ;  base,  0,  not  common. 

161 

160  --^T^  i«^ 


GraTes  Mto.,  Ga. 

6^A  1=137^  40' 
<9  A  34=113   18 
6>  A  1-3=146  49 
lAl,  p3T.,=123   7i 


lAl,  bas.,=84^40' 
/A  1=132   20 
7Ai-f=168   42 
/a£.2=161    34 


/Ai-3=153^26' 
i^  A  1-2=153    26 
i-iAl-i=122   47i 
«  A  1=118   26 
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Cleavage :  1  and  i4^  distinct ;  1,  in  traces.  Vertical  planes  usually  stri- 
ated. Crystals  often  acicular.  Twins  :  1,  composition-face  l-i,  either  (1) 
having  a  genibulation  at  the  centre  of  origin  of  the  crystal  (nearly  like  f.  50, 
or  f.  158  under  cassiterite) ;  or  (2)  having  commenced  as  a  simple  crystal, 
and  afterward  become  genicnlated,  as  in  t.  161.  (A)  Usually  the  successive 
geniculations  take  place  in  a  common  plane,  that  is  by  those  faces  14  that 
Ke  in  the  direction  of  the  same  diagonal ;  and  (a)  either  the  parts  at  the 
genicnlations,  at  the  opposite  extremities,  resume  altematelv  a  like  direc- 
tion, as  in  f.  169,  under  cassiterite,  p.  157 ;  or  the  direction  changes  succes- 
sively (f.  161),  the  extremities  finally  bending  into  one  another,  and  produc- 
ing at  times  when  thus  completed  an  inequilateral  hexagonal  prism  (f.  162) ; 
but  (B)  occasionally  the  twinned  commencement  (as  I,  II,  f.  163)  is  next 
ffeniculated  at  either  end  parallel  to  the  transverse  plane  1-i,  and  a  zig-zag 
form  is  produced,  and  this  in  successive  alternations,  thence  resulting,  if  the 
twinning  begins  nearly  at,  or  at,  the  commencement  of  the  crystal,  in  the 
scalenohedral  form  in  f.  164,  which  consists  of  8  united  sectors.  [Fig.  163 
is  ideal  (fi'om  G-.  Eose),  being  introduced  to  illustrate  the  form  in  f.  164.] 
2.  Composition-face  3-i,  making  a  wedge-shaped  crystal  consisting  of  two 
individuals.  3.  Composition-faces  1-i  and  Z-i  in  the  same  crystal  (fir.  Mag- 
net Cove,  Hessenberg).     Occasionally  compact,  massive. 

H.=6— 6*5.  G.=4'18— 4*25.  Lustre  metallic-adamantine.  Color  red- 
dish-brown, passing  into  red ;  sometimes  yellowish,  bluish,  violet,  black ; 
rarely  grass-green.  Streak  pale  brown.  Subtransparent — opaque.  Frac- 
ture subcondioidal,  uneven.     Brittle. 

Coxnp.,  Var. — ^Etanic  acid,  ft=Oxygeii  39,  titanium  61  =100.  Sometimes  a  little  iron  is  present 

Yar.  1. — Ordinaary,    Brownish-red  and  other  shades,  not  black.    G. =4' 18— 4*22.    Transparent 

quartz  is  sometimes  penetrated  thlcklj  with  acicular  or  capillary  ciystab,  and  this  variety  is  the 

SagenUe  (fr.  era yi^^^,  a  net),  also  named  CrispUe.    Dark  smoky  quartz  penetrated  with  the  acicular 

rutile  is  apparently  the  Vmeris  crinis  of  Pliny  (xixyii  69). 

2.  Ferriferous,  (a)  Nigrine.  Color  black,  whence  the  name.  Contains  2  to  3  p.  c  of  oxyd  of 
iron.  But  as  ordinary  rutile  has  1  to  2  p.  c.,  the  distinction  is  very  smalL  Q.=4  249,  fr.  Ohla> 
pian ;  4*242  fr.  Freiberg.  (6)  Ilmenorutile,  A  black  variety  from  the  Bmen  Mts,  occurring  in  oo* 
tahedrons,  containing  over  10  p.  c.  of  oxyd  of  iron,  and  having  G. =5*074— 5*133. 

3.  Chromiftrous  (Titane  oxyde  chromifero  H.),  A  grass-green  variety,  containing  oxyd  of 
chrome,  which  gives  the  color. 

Analyses :  1,  Damour  (Ann.  Ch.  Phys.,  III.  x.  411);  2,  H.  Rose  (Gilb.  Ann.,  IxiiL  61,  Pogg.,  ill 
16G)j  3,  Kersten  (J.  pr.  Ch.,  xxxviL  170);  4,  6,  Demoly  (Jahresb.,  1849,  728): 

1.  St.  Trieix,  reddish       fi  97*60     3Pe  1*55=99'15  Damour.     G.=4-209. 

2.  "  "  98-47  1-53=100  n.  Rose. 

3.  Freiberg,  niffrine  96*75  2*40*=99*15  Kersten.    G.=4*242. 

4.  Loc  unknown  96*41  1  63,  Mn  0*13,  Si  1*83=100  Demoly. 

5.  "  "  96-45  1*62,    "    0*14,  "  0*79=100  Demoly. 

•  In  ]>art  at  least  maffftettUt  which  may  be  separated  by  a  magnet 

Tlio  IlmenorMe  consists  approximately,  according  to  Hermann  (L  c.),  of  Ti  89*3,  Pe  10*7. 

Pyr.,  etc. — B.B.  infusible.  With  salt  of  phosphorus  gives  a  colorless  bead,  which  in  R.F. 
assumes  a  violet  color  on  cooling.  Most  varieties  contain  iron,  and  give  a  brownish-yellow  or  red 
bead  in  R.F.,  the  violet  only  appearing  after*  treatment  of  the  bead  with  metallic  tin  on  charcoaL 
Insoluble  in  acids ;  made  soluble  bv  fusion  with  an  alkali  or  alkaline  carbonate.  The  solution 
containing  an  excess  of  acid,  with  tne  addition  of  tin-foil,  gives  a  beautiful  violet-color  when  con- 
ce  titrated. 

Obs. — Rutile  occurs  in  granite,  gneiss,  mica  slate,  and  syeniUic  rocks,  and  sometimes  in  gran- 
ular limestone  and  dolomite.  It  is  generally  found  in  imbedded  crystals,  oflen  in  masses  of  quartz 
or  foldsx>ar,  and  frequently  in  acicular  crystals  penetrating  quartz.  It  has  also  been  met  with  in 
hematite  and  ilmenite.  It  is  common  in  grains  or  fragments  in  many  auriferous  sands.  Occurs 
in  Arendal  and  Krageroe  in  Norway ;  at  Horrsj^berg,  Finland,  with  lazulite  and  kyanite ;  Saualpo, 
Oarinthla-  in  the  Urals;  in  the  Tyrol;  at  St  Oothard;  at  Trieix,  in  France;  Krummhenner? 
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dorf.  near  Freiberg;  in  Castil^  in  geniculated  crystalB,  often  large ;  at  Ohlapian  in  Transjlvania, 
nigrine  in  pebbles ;  in  large  crystals  in  Perthshire,  Scotland ;  at  Crianlarick,  at  Craig  Calleach  near 
Eillin,  and  on  Benjgloe ;  In  I)oDegal  Co.,  Ireland.  A  variety  from  Karingsbricka  in  Sweden  con- 
tains according  to  Ekeberg  (Ak.  H.,  Stockh.,  1803,  46),  3  p.  c.  of  chrome,  and  is  the  tttane  oxyde 
ehramtftre  of  nkvLj]  grass-green  needles,  supposed  to  be  chromiferous,  have  been  found  in  the  Swiss 
Alps.  The  Ilmenoruiile  is  fh>m  the  phenacite  and  topaz  mine  of  the  Ilmen  Mts.,  in  the  Urals. 
Bough  octahedrons,  reticulated  within,  from  BrazO,  are  supposed  to  be  pseudomorphs  after  anatase. 

In  Maint^  at  Warren,  along  with  tremolite  and  chalcopyrite.  In  K  IJamp,^  sparingly  at 
Lyme,  with  tourmaline;  near  Hanover,  adcular  crystals  in  quartz,  only  in  loose  masses.  In 
Yenrwrd^  at  "Waterbury,  Bristol,  Dummerston,  and  Putney ;  also  in  loose  boulders  in  middle  and 
northern  Vermont,  adcular,  some  specimens  of  gpreat  beauly  in  transparent  quartz.  In  Mass^  at 
Barre,  in  gneiss,  crystals  occasionally  an  inch  and  a  half  in  diameter ;  at  Windsor,  in  feldspar 
veins  intersecting  chlorite  slate ;  at  Shelbume,  in  fine  crystals  in  mica  slate ;  at  Leyden,  with 
scapolite ;  at  Conway,  with  gray  epidote.  In  Conn,^  at  Lane^s  mine,  Monroe,  and  in  the  adjoin- 
ing town  of  Huntington.  In  N.  fork,  in  Orange  Co.,  1  m.  E.  of  Edenville,  with  pargasite  in  limestone 
boulders,  2  m.  E.  of  Warwick,  in  granite  with  zircon;  1  m.  E.  of  Amity,  in  quartz  with  brown 
tourmaline,  and  2  m.  W.,  with  spinel  and  corundum,  and  also  2  m.  S.W.,  with  red  spinel  and 
chondrodite ;  near  Warwick,  in  lender  prisms  penetrating  quartz ;  in  N.  Tork  Co.,  at  Kings- 
bridge,  in  veins  of  quartz,  feldspar,  and  mica  traversing  granular  limestone ;  in  the  limestone  of 
Essex  Co.  In  Penn,,  in  fine  long  crystals,  at  Sudsbury,  Chester  Co.,  and  the  adjoining  district  in 
Lancaster  Co. ;  at  Parksburg,  Concord,  West  Bradford,  and  Kewlin,  Chester  Co. ;  at  the  Poor 
Houso  quarry,  Chester  Co.,  in  delicate  crystals,  sometimes  iridescent,  on  dolomite.  lu  N.  Jersey^ 
at  Newton,  with  spineL  In  N,  Car.,  at  Crowder's  Mountain.  In  Gwrgia,  in  Habersham  Co. ;  in 
Lincoln  Co.,  at  Graves'  Mountain,  with  lazulite  in  large  and  splendent  crystals,  some  3^  by 
2f  in.    In  Arhknsoiy  at  Magnet  Cove. 

In  Canada,  small  crystals,  with  speciilar  iron  at  Sutton,  C.  E. ;  in  the  Hmenite  of  Bay  St.  Paul, 
C.  E.,  orange  translucent  grains,  pure  fi,  and  probably  rutile  or  brookite. 

The  oxyd  of  titanium  is  employed  for  a  yellow  color  in  painting  porcelain,  and  also  for  giving 
the  requisite  tint  to  artificial  teetii. 

Recent  art  on  cryst.,  Koksdiarof  Min.  Russl.,  i.  iL  Hi.  iv.;  Pogg^  zcL  164  (whence  angles 
pven);  G.  Rose,  Pogg,  cxv.  648;  Hessenberg,  Min.  Not,  L  II.  V.    Figs.  162-1«4  by  G.  Rose. 

Arti£ — Formed  in  crystal!^  by  heating  together  to  redness  titanic  add  and  protozyd  of  tin, 
and  then  heating  the  mass  with  silica  to  a  cherry  red  heat  (Deville) ;  by  the  action  of  steam  on 
fluorid  or  chlorid  of  titanium  (Daubr^  Hautefeuille).  Hautefeuille  observes  that  in  this  process 
crystals  of  rutile  are  formed  when  the  heat  used  is  red  heat ;  of  brookite,  when  it  is  between  that 
required  for  volatilizing  cadmium  and  ziuc ;  and  of  anatase,  when  the  heat  is  a  little  below  that 
required  for  the  volat  of  cadmium. 

lias  been  observed  in  crystals  as  a  furnace  product  by  Scheerer. 

194.  OOTAHBDRTTJE!.  Schori  bleu  indigo  (fr.  Oisans)  Bourn.,  de  Lialo*s  Crist,  u.  406, 1783 ; 
fcSchori  octaMre  rectangulaire  id.,  J.  de  Phys.,  xxx.  886, 17ST.  Octa^rite  Sauss.,  Alpes,  §  1901, 
1796.  Oktaedrit  Wem,,  1803,  Ludwig's  Wem.,  it  218,  1804.  Oisanite  Ddamdh.,  T.  T.,  iL  269, 
1797 ;  it,  J.  d.  M.,  v.  273,  1799.    Anatase  H.,  Tr.,  iil  1801.    Dauphinit 

Tetragonal.  0  A  l-i=119^  22' ;  a=l-77771.  Commonly  octahedral  or 
tabular.  ^  Observed  planes:  0 ;  prisms,  I^  i-i;  octahedrons,  1,  ^,  ^,  ^,  |, 
\^  3-i,  2-i,  1-i,  -J-i,  \^ ;  zirconoid,  ^5. 

lAl,  bas.,=136^36'  "^ 

2-iA2-i  "    =148  28 
14  A  14  "    =121 16 

0  A  7=90. 

/A  1=158  18 


0  A  i=153^  19' 
(?  A  1=160  15 
O  A  1=111  42 

0  A  2-i=105  46 

1  A  1,  pyr.,=97  51 


Cleavage :  1  and  (?,  perfect. 

H.=5-6-6.  G.=3-82~3-95;  sometimes  4-11— 4-16 
after  heating.  Lustre  metallic-adamantine.  Color  va- 
rious shades  of  brown,  passing  into  indigo-blue,  and 
black;  greem'sh-yellow  by  transmitted  light.  Streak 
nncolor^.    Fracture  subconchoidal.    Brittle. 
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Comp. — ^Like  rntile  and  brookito,  pure  titanic  acid. 

Rose  found  in  crystals  from  Brazil  1*26  per  cent  sesquioxyd  of  iron  (Pogg^  Izi.  616);  njd 
Damour  obtained  in  an  analysis  (Ann.  Cb.  Phys.,  IIL  x.  417),  fi  98*36,  Fe  1-11,  Sn  0"20=9}-GT 

Pyr.,  etc. — Same  as  for  rutile. 

Obs.— Most  abundant  at  Bourg  d'Oisans,  in  Daupbiny,  witb  feldspar,  axinite,  and  ilmcuite 
Found  in  mica  slate  in  tbe  Orisons ;  in  Bavaria ;  near  Hof  in  the  Picbtelgebirge ;  Norway ;  the 
Urals ;  in  chlorite  in  Devonshire,  near  Tavistock ;  with  brookite  at  Tremadoc,  in  North  Wales ; 
in  Cornwall,  near  Liskeard  and  at  Tintagel  Cliffs ;  in  Brazil  in  quartz,  and  in  detached  crystals  so 
splendent  as  to  be  sometimes  mistaken  for  diamonds. 

In  the  U.  States,  at  the  Dexter  lime  rock,  Smithfield,  R  I.,  in  dolomite. 

De  SauBSure^s  name  odahedriie  has  the  priority,  and  is  particularly  appropriate,  the  crystals 
being  usually  octahedrons.  Haiiy's  anoUase  is  No.  3  in  order  of  time,  and  was  brought  forward 
after  he  had  once  adopted  fbr  a  while  Delametherie's  name  otsaniU;  it  is  from  aviraan^  ertcHonj 
and  was  intended  to  signify,  as  Haiiy  says,  that  the  common  octahedron  was  longer  than  that  of 
other  tetragonal  species;  but  length  is  not  in  the  meaning  of  the  Greek  word. 

Arti£. — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^e); 
by  the  action  of  a  stream  of  muriatic  acid  gas  on  Ti  0'  (Deville) ;  by  fUsing  titanic  acid  with  ssdt 
of  phosphorus  B.B.  in  B.F.,  and  then  exposing  the  bead  to  the  point  of  the  blue  flame,  when 
minute  transparent  crystals  of  octahedrite  separate  (G.  Rose). 

196.  HAUSBIANNrrXI.  Schwaiz  Braunsteinens  pt  Werti.,  Beigm.  J.,  386,  1789.  Sohwan 
Manganerz  pt  Kant^  Tab.  72,  100,  1808.  Black  Manganese.  BUlttricher  Schwarz-Braunstein 
Hawm^  Handb.,  293,  1813.  Manganese  oxyd^  hydrate  JZ,  Tr.,  1822.  Pyramidal  Manganese 
Ore  Haid,^  Mobs,  Min.,  U  416,  1824.  Hausmannite  J9au2.,  Trans.  B.  Soc.  Ed.,  3  82*7.  Glans. 
braunstein  HcmBTH^  Handb.,  406,  1847. 

Tetragonal.  0  A  l-i=130°  25' ;  a=l-1743.  Observed  planes :  1,  ^,  14, 
Forms  octahedral. 

(?  A  1=121°  8'  \^\,  pyr.,=139°  57' 

1  A  1,  pyr.,=105  25  1-i  A  1-i,   "    =114  52 

0  A  i=151  2  1  A  l-i=142  42 

Cleavaffe :  basal,  nearly  perfect.  Twins,  parallel  to  1-i ;  the  same  kind  of 
composition  sometimes  between  four  individuals,  nearly  like  93,  p.  65.  Also 
granular  massive,  particles  strongly  coherent. 

H.=5— 5'5.  G.=4'722.  Lustre  submetallic.  Color  brownish-black. 
Streak  chestnut-brown.     Opaque.     Fracture  uneven. 

Oomp* — Mn*  Mn=Mangane8e  '?2*1,  oxygen  27*9=lln  69,  lin  81=100.  Formula  usuaUy 
mitten  Mn  Stn.  Analyses:  1,  Turner  (Trans.  Boy.  Soc.  Edinb.,  xi.);  2,  Kanunelsbexg  (Pogg., 
xiv.  222) ;  8,  id.  (ib.,  cxxiv.  623);  4,  L.  J.  Igelstrom  ((Efv.  Ak.  Stockb.,  1865,  606): 

1.  Befeld  98*902 

2.  Lmenau  92*487    

3.  FiUpstad  92-12 

4.  Jakobaberg  28*78     7127 

Bammelsberg,  in  later  examinations  of  the  Dmenau  mineral  (Pogg.,  cxxiy.  622),  found  Si  0*19, 
0-91,  0-60,  and  Ba  0*15,  0*60,  0  14,  with  ign.  0'5,  and  0  7*10. 

Pyr.,  etc. — B.B.  like  manganite.    Dissolves  in  heated  muriatic  acid,  affording  chlorine. 

Obs. — Occurs  with  porphyry,  along  with  other  manganese  ores,  in  fine  crystals,  near  Ihnenau 
in  Tliuringia;  Uefeld  iu  the  Harz;  Filipstad  in  Wermland.  Reported  also  from  Framont  in 
Alsaoe.    Observed  at  Lebanon,  Penn. 

Dauber  found.for  crystals  from  Ihnenau  1  A  1=105"  30',  and  4  A  4=140'  31'  (Pogg.,  xdv.  406). 

The  formula  liln'  lui,  which  makes  the  two  members  each  to  contain  Uoo  of  oxygen^  aooords 
with  the  approximate  isomorphism  of  the  species  with  octahedrite  and  rut'le,  the  angle  O  A  1  ic 
it  differij)g  hardly  2°  from  0  A  1-t  in  octahedrite,  and  about  24°  from  0  A  1  in  rutilo. 

Artif. — ^Fxmed  in  crystals  by  subjecting  Mn  and  Mg  to  heated  muriatic  acid  gas  (Deyilld). 


0 

l^a        gl         ^ 

0-215 

7-004 

6-95 

0-111   0-337    0-436=100  Turner. 

1.150    =99-641  Bamm. 

0-18 0-34,  Oa  0-14,  lifg  0-41=100-09  Hamm.- 

=100  Igelstrom. 
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196.  BRAUHim.  ftatinite,  Brachjtjpous  Manganese-Ore,  ffaid^  Ed.  J.  ScL,  iv.  48,  1826 
Haribnumstein  Eauam,  Handb.,  222,  ]847.  Maroeline  Beud.,  !d.  188, 1882.  Heteroklin  ^et^ 
Pogg.,  zlix.  204,  1840  (in  art  hj  EyreinoffX  Handb.,  801,  1847. 

Tetragonal.  (?Al-i=135°  26';  a=0-98525.  Observed  planes :  0, 1,  2, 
2-2: 

C>  A  1=125°  40'  2  A  2,  pyr.,=96°  33' 

(?  A  2=109   45  2A2,  ba8al,=140   30 

1  Al,  pyr.,=109    53  2-2  A  2-2,  pyr.  axial,=128   17 

1 A 1,  t)afl.,=108  40  2-2  A  2-2,  pyr.  diag.,=144     4 

1 A  1=109°  46'  and  108°  53',  Descloizeaux.    Twins:  forms  consisting  of 
three  crystals,  Kenngott.     Also  massive. 

IL=6-6-5.  G.=4-75-4-82  ;  4-752, fr. Elgersburg, Kamm. ;  4-818,ib., 
Haid. ;  4'77,  fr.  St.  Marcel,  Damour.  Lustre  submetaflic  Streak  and  color 
dark  brownish-black.    Fracture  uneven.    Brittle. 

Oomp^ — 2  iSjo?  Mn-hitn  Si  (see  p.  138).  Turner  obtained  no  silica,  and  made  the  mineral  sim- 
ply Hn.    Analyses:  1,  Turner  (Edlnb.  Trans.,  xi);  2>4,  Rammelsberg  (Pogg.,  Qxziy.  615): 

&n  0  Ba         gi  £[ 

1.  Elgersborg  86*95        9-85        2'25         ir,         0*95=100  Tnmer. 

2.  "         cryst        (})       undeL  0*24        7*98       Bamm. 

3.  "         massive    (|)  ••  0-54        8*32        Eamm. 

4.  **  [80*94]       8-08        0*44        8*63         100,  Ca  091=100  Ramm. 

The  marcdine  (or  heterocline)  from  St  Maroel  in  Piedmont,  shown  chemioallj  by  Damour,  and 
crystaBographically  by  Descloizeaux,  to  be  impure  braunite,  was  found  by  Damour  (Ann.  dl  M., 
IV.  I  400)  to  consist  of 

&n  66-68,  Fe  10-04%  ftn  8'79,  *e  1-30,  Oa  M4,  %  0*26,  Si  10-24=98-46 

Analyses  of  impure  ore  from  Elba,  by  Bedu,  In  Am.  J.  Sd.,  n.  zir.  62 ;  from  Engadin,  in 
■erpentiDe,  by  Bukeisen,  in  Bor.  Ak.  Wion,  zziv.  287. 

Pyr^  etc.— B.B.  infusible.  With  borax  and  salt  of  phosphorus  gives  an  amethystine  bead  in 
0^.,  becoming  oolorless  in  RF.  With  soda  g^ves  a  bluish-green  bead.  Treated  with  muriatic 
add  evolves  chlorine.    Marceline  gelatinizes  with  adds. 

Obs.— Occurs  both  crystallized  and  tnassive,  in  veins  traversmg  porphyry,  at  Oehrenstock,  near 
Ilnii^nau ;  at  Elgersburg  in  Thuringia ;  at  Botnedalen,  Upper  Tollemark,  in  Norway ;  near  Ilefeld 
in  the  Han;  at  St  UatoeX  in  Piedmont;  at  Elba  (Bechi,  Am.  J.  Sd.,  II.  xiv.  62) ;  at  Yizianagram 
•n  ladiA. 

Named  after  Hr.  Brann  of  Gotho. 

To  exhibit  the  true  relations  between  the  forma  of  braunite  and  oassiterite  or  mtQe,  the  plane  l-i 
above  ahonld  be  1,  Oa  1  in  cassiterite  being  186**  26'.  HomologicaUy  this  plane  in  all  these  re- 
lated species  is  1-^  the  plane  corresponding  to  that  truncating  an  edge  of  a  cube  which  indinea  to 
O  135% 

197.  BdNIUM.    Mennige  Cferm.   Flomb  oxid^  rouge  JBH 

PiJvemlent,  occasionally  exhibiting,  under  the  microscope,  crystalline 
scales. 

H.=2— 3  G.=4-6.  Lustre  faint  greasy,  or  dull  Color  vivid  red, 
mixed  with  yellow ;  streak  orange-yellow.     Opaque. 

OoBip.--Pb«  0*=ft +2  ]^b=Oxygen  9-84,  lead  90-66=100. 
Pyr. — ^In  the  redaction  flame  of  tiie  blowpipe  globules  of  lead  are  obtained. 
Obe* — ^IXsually  associated  with  galenite,  and  also  with  calamine,  and  sometimes  constituting 
peeodomorphs  after  galenite  and  oerussita 
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Oocnrs  at  Bleuuf  in  the  Eifel ;  id  BadenweQer  in  Baden ;  Brillon  in  Westphalia :  island  of  Angl» 
Bey;  Grassington  Moor  and  Weardale  in  Yorkshire;  Leadhills  in  Scotland;  Schlangenberg  in 
Siberia. 

^ound  at  Austin's  minOi  Wythe  Go^  Ya.,  along  with  cemssite. 


198.  BRCX>KlTiJ.    Jurinite  Sorei,  1822.    Brookite  Levy^  Ann.  Phil.,  n.  iz.  140, 1826.    Arkan- 
site  Shep.^  Am.  J.  Sd.,  IL  ii.  250,  1846.    ?  Eumanite  SJup.^  ib.,  xii.  211,  1851. 

Orthorhombic.  /a7=99^  50'  (-100°  50') :  0  A  1-1=131^  42' ;  a :  h:  t 
=1-1620 : 1 : 1: 1*1883.  Observed  planes :  0 ;  vertical,  /,  i-z,  i-J,  i-},  i-2, 
i-4,  i-^,  i^,  i-S ;  domes,  J-t,  i-i,  2-1;  octahedral,  i,  1,  2,  i-|,  |-},  1-5,  2-5, 
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If 
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iz 


Minsk,  UraL 

{?AH=150° 

42' 

/Aa=139°  55' 

6>aH=1*7 

14 

i^A«^2=157    11 

OaI    =124 

17 

i-S  A  i-2,  mac,    =134 

22 

OAi   =143 

45 

\h\         "        =135 

14 

0  A  2-4=111 

34 

lAl         "        =115 

43 

0  A 1-2  =132 

19 

1-2  A 1-2    "         =101 

3 

(?  A  5-6=101 

38 

l-2Al-5,bracli.,=135 

37 

(?A2-i=117 

54 

2-JA2-i,  top,=  55   48 

Cleavage :  I^  indistinct ;  (?,  still  more  so. 

H.=5-5-6.     G.=4-12-4'23,  brookite;  4-21 
^-4-23,  trp.  Ural  cryst. ;  4-03— 4'085,  arkansite, 
Bnenville,  N.  Y.  Whitney  and  Damour,  3*86 — 3*95,  Rammelsberg , 

3*81,  a  variety  from  the  Ural,  Hermann.  Hair-brown,  yellowish,  or  red- 
dish, with  metallic  adamantine  lustre,  and  translucent  (brookite)  ;  also  iron- 
black,  opaque,  and  submetallic  (arkansite).  Streak  uncolored — ^grayish, 
yellowish.    Brittle. 

Oomp. — Pure  titanic  add,  ¥1,  like  mtile.    Analyses :  1,  Hermann  (J.  pr.  Gh.,  xlrL  404) ;  % 
Eonumcvsky  (B.  H.  Ztg.,  1853,  Ko.  26);  3,  Damour  (Ann.  d.  M.,  IV.  X7.  447); 

ti  3Pe  XI  ign. 

1.  Urals  94*09  4*60  ir,  1  •40=100*00  Hermann. 

2.  "  94*31  3*28  1 '31  =98*90  Romanovaky 

3.  Arkansas  99*86  1*36  0*73  =101'46  Damour. 
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Rammelsberg  obtained  94*23  p.  c.  of  titanic  acid  ft'om  the  arkansite,  and  a  corresponding  low 
tpecific  gravity,  whUe  Whitney  and  Damour  found  little  impurity  and  a  higher  specific  gravity. 

Pyr.,  etc— Same  as  for  rutile. 

Obfl. — ^Brookite  occurs  at  Bourg  d'Oisans  in  Dauphiny ;  at  St.  Gothard,  with  albite  and  quartz - 
in  the  Urals,  district  of  Slatoust,  near  Miask;  near  Makirch  in  the  Vosges,  in  pseudomorphs  aftet 
sphene ;  rarely  at  Yal  del  BoyOf  Etna^  with  rutile ;  at  Fronolen  near  Tremadoc,  Wales ;  in  thick 
black  crystals  (arkansiiey  f.  1G6)  at  Magnet  Cove,  Ozark  Mts.,  Arkansas,  along  with  elffiolite,  black 
i^amet,  and  schorlamite ;  in  small  crystals  from  the  gold  washings  of  Nor^h  Carolina ;  at  the 
lead  mine  of  EUenville,  Ulster  Co.,  N.  Y.,  on  quartz  (f.  169),  with  chalcopyrite  and  galenite ;  at 
Paris,  Maine. 

/A  I'm  arkansiterzlOO**— 100"  30',  1-2  A  l-2=10r  80',  and  135"  16'  to  IBS'*  50'.  In  brookite 
from  the  Urals,  I A  7=99"  50',  Kokscharof  (Min.  RusaL). 

Xamed  after  the  English  crystaUographer  and  mineralogist,  H.  J.  Brooke. 

Artil — Formed  in  crystals  by  the  action  of  steam  on  chlorid  or  fluorid  of  titanium  (Daubr^). 

198a.  EuuANTTfi.  Eumanite  occurs  in  minute  crystals  at  the  Chesterfield  albite  vein  with 
robellite  and  pyrochlore.  Its  chemical  identity  with  brookite  has  not  been  ascertained.  The 
tnnexed  are  figures,  by  the  author,  of  two  of  the  crystals. 

nOA 


it 


in 


ff 


H 


Some  of  the  observed  angles  are  I A  7=100**  to  lOr,  J-i;  A  l-l=n*  49',  t-J  A  i-J=UO"— 140' 
15',  t4  A  14=128''  20'— 128'  30',  «  A  i.}=108\    Am.  J.  ScL,  U.  xii.  211,  397,  xiiL  117. 

199.  FTROIiUSITZI.  Lapis  manganensis  pt.  CmaLp.,  Metall,  1596.  Brunsten  =  Mag- 
nesia pt.  WaM^  268,  1747;  Manganese  pt  Fr.  Trl  Wall,  i  483,  1753.  Manganaise  grise 
pt  7br«t,  Cat,  1772.  Grau  Braunstein  pt  TTem.,  Bergm.  J.,  886,  1789;  id.,  Bdusm.,  Handb., 
288,  1813.  Gray  Oxyd  of  Manganese  pt;  Anhydrous  Binoxyd  of  Manganese.  Mangan  Hy- 
perozyd  Leonh.^  Handb.,  240,  1826.  Fyrolusite,  Prismatic  Manganese-Ore,  JBakL,  Trans.  B. 
Soa  Ed.,  1827.  Weichbraunstein,  Weichmangan,  Oerm.  Polianite  (fV.  Flatten)  BreWL^  Pogg-t 
Izi.  191,  1844=Iiichte8  Graumangan-Erz  td,  Char.,  231,  1832. 

Orthorhombic.  /A  7=93°  40',  0  A  1-^=142°  11'; 
a:b:  <5=0-776  : 1  :  1'066.  Observed  planes  as  in  the 
figure.  O  A  i-?=160^  7a  i-i=136^  50'  I A  i.t=133° 
10',  i^A^^  top,=l40^.  Cleavage  /  and  i-i.  Also 
columnar,  often  divergent ;  also  granular  massive,  and 
frwuently  in  reniform  coats.     Often  soils. 

H.=2— 2-5.  G.=4-82,  Turner;  Lustre  metallic. 
Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black  or  bluish-black,  sometimes  submetallic. 
brittle. 

▼«-—!.  Ordinary.    In  (a)  crystals  and  (h)  massive.    H.=2— 2-5;  0.= 4*819,  Turner;  4  84| 
A  Andalnsia.    An^es  as  above  given. 


Opaque.     Kather 
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1.  Undenaes? 

88-66 

14*68 

2.  Elgeraberg 

84-05 

11-78 

0-63 

0-61 

3.  Ilefeld 

86*6a 

11-60 

0-66 

0-65 

4.  Bmenau 

8T-0 

ll'* 

1-2 

0-8 

6.  Flatten,  Pok 

87-27 

12-11 

0-18 
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2.  Polianiit,  H.  above  6.  (t.=4*838 — 4-880,  fr.  Flatten,  Breith.  Color  Eglit  steel-gray.  Anglei. 
/A  7=92**  62',  0  A  1-1=147'*  48'.  It  ia  a  very  pure  pyroluaite.  Fisani  states  that  "polianitc  * 
from  Oomwall  has  G. =4*826. 

8.  YarvaciU  is  impure  pyrdusite.    See  under  Makganite. 

Oomp. — ^Mn=Mangane8e  63'3,  oxygen  86*7=100.  Analyses:  1,  Arfvedson  (Schw.  J.,  zlii 
210);  2,  8,  Turner  (Edinb.  Trans.,  1828);  4,  SchefQer  (Arch.  Pharm.,  xzzv.  260);  6,  Flattnef 
(Fogg.,  IxL  192): 

MnS^n  0  ]Ba  Si  d 

1-86=100  Arfvedson. 
1-12=100  Turner. 
1-67=100  Turner. 
6-8,  Fe  1-8,  Oa  0-8,  XI 0-8  8 
0-32,  aPe  XI  0-17=100  Flatt. 

In  another  specimen  Scheffler  found  9-7  per  cent  of  baryta*  Specimens  from  near  Battenberg» 
Hesse,  afforded  Schwarzenberg  and  Engelhardt  96*46  to  100  per  cent  of  pure  superozyd  of  man- 
ganese (Ann.  Oh.  Fharm.,  Ixl  262).  Y.  Sevoz  and  J.  Breuilhs  find  in  crystallized  ore  from  Huelva 
in  Andalusia,  Mn  97-9,  Fe  0*6,  fl[  1-1=99*6 :  and  in  a  massive,  Mn  96*9, 3Pe  1*0,  ]ft  0*6,  Si  1-0= 
99-4  (BulL  Soc.  de  llnd.  Min.,  vi  29,  Bev.  Geol.  par  Delesse,  1860,  67). 

Pyr.,  etc. — ^B3.  alone  invisible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with  borax. 
Affords  chlorine  with  muriatic  acid. 

Obs. — This  ore  is  extensively  worked  at  Elgersberg  near  Ilmenan,  and  other  places  in  ThuriU' 
gia ;  at  Yorderohrensdorf  near  Hahrish-Trubau,  in  Moravia,  which  place  annually  affords  many 
hundred  tons  of  the  ore ;  at  Flatten  in  Bohemia,  and  elsewhere.  Fine  crystals  occur  near  Johann- 
georgenstadt,  and  at  Hirschberg  in  Westphalia,  and  crystalline  plates  at  Ma^a,  Transylvania ; 
also  found  sparingly  in  Cornwall ;  in  Timor;  in  Australia.   ' 

Occurs  in  the  United  States  with  psilomelane,  abundantly  in  Yermont,  at  Brandon,  Irasburg, 
Bennington,  Monktou,  Chittenden,  eta,  both  crystallized  (f.  171)  and  massive;  at  Conway,  Mass., 
in  a  vein  of  quartz ;  at  Flainfield  and  West  Stockbridge,  Mass. ;  at  Winchester,  N.  H. ;  at  Salis- 
bury and  Kent,  Codu.,  forming  velvet-like  coatings  on  limonite.  In  California,  on  Bed  island,  bay 
of  Sen  Francisco.  In  New  Brunswick,  7  m.  fr.  Bathurat,  in  fine  cryst ;  in  Shepody  Mtn.  and 
elsowhero ;  near  Upham  in  King's  Co.  In  Nova  Scotia,  at  Teny  cape,  cryst  and  massive ;  alao 
at  Walton,  abundant;  near  Kentville ;  Fictou ;  Amherst ;  Musquodobit. 

Fyrolusite  and  manganite  are  the  most  important  of  the  ores  of  manganese.  Fyrolusite  parts 
with  its  oxygen  at  a  red  heat,*  and  is  extensively  employed  for  discharging  the  brown  and  green 
tints  of  c^ass.  It  hence  received  its  name  from  ru^,  fire^  and  Aocu,  to  waiih ;  and  for  the  same  reason 
it  is  whimsically  entitled  by  the  French  It  savon  de  verhera.  It  is  easily  distinguished  from  psilo- 
melane by  its  inferior  hardness,  and  usually  by  being  crystalline. 

200.  ORSDMSRITB.    Kupferhaltiges  Manganerz  Oredner^  Jahrb.  Min.,  6, 1847.    Mangankup- 
Ibroxyd  Edu9m.f  Handb.,  1582,  1847.    Mangankupfererz,  Crednerit,  SamnL^  ^ogg.,  IxxiL  6.'S9. 

Monoclinic.  Foliated  crystalline.  Cleavage:  basal  very  perfect;  less 
distmct  in  two  other  directions  obliquely  inclined  to  one  another. 

H.=4-5.  G.=4:"9— 5'1.  Lustre  metallic.  Color  iron-black  to  steel- 
gray.     Streak  black,  brownish. 

Oomp^ — Cu'  lln*=Oxyd  of  copper  42*0,  oxyd  of  manganese  67*1=100 ;  but  often  mixed  with 
oxyd  of  manganese.  Analyses :  1,  Credner  (Fogg.,  Ixdv.  666) ;  2H^  Bammelsberg  (1.  c,  and 
Min.  Ch.,  178): 

ftn        fin      Cu        Ba      Ca      ]^        0 

1.  Frioderichsrode    22-96    31*26    42*13    0*62    0*63    0*26   ^  gangue  0*6S=98-37  Cred. 

2.  "  62*66     40*65     1*48 6*7 8=1 0046  Ramm. 

3.  "  66*29     82-86    3*08    0*76   8-68=99*06  Ramm. 

4.  w  64*24     23-73    2*01 8*83=98-81  Ramm. 

Fyr.,  eto.~6.B.  f\isible  only  on  thin  edges.  With  borax  in  O.F.  gives  a  dark  violet  color 
(manganese) ;  with  salt  of  phosphorus  a  green  glass,  which  on  cooling  is  blue,  and  in  R.F.  be> 
oomes  red  (copper).    Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Obfl. — ^From  Friederichsrode,  with  volborthite,  malachite,  and  manganese  ores.  Rammelabeig 
observes  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese,a  secondary  prod  icl 
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201   PLATTNEarrS.    Schwerbleierz  BreUh.,  J.  pr.  Oh.,  x.  60S,  1837.    Plattnerit  JTotd,  Handb. 
604.  1846.    Braunbleioxjd  Hauam.,  Handb.,  202,  1847. 

In  hexagonal  prisms  with  replaoed  basal  edges,  planes  0,  ^  1,  but  pscudomorphoos  after  pyro 
morphite  (Greg) ;  deayage  indistinct  G.= 9*39— 9*45.  Lustre  metallic  adamantine.  Color  iron 
black.    Streak  brown.    Opaque. 

OoMP.— According  to  Plattner  (J.  pr.  Oh.,  x.  608X  Pb  0*=Lead  86-6,  oxygen  18-4=100.  Prob^ 
ably  from  Leadhills,  Scotland.  A  doubtful  species.  The  specific  gravity  given  is  as  high  ae 
that  of  the  protoxyd  of  lead. 

201  A.  Vanadio  Ochhr— <Vanadio  acid  Teachemacher,  Am.  J.  Sci.,  IL  xi  238,  1851.)  A  yellow 
pulverulent  substance,  encrusting  masses  of  native  copper,  along  with  quartss,  at  the  Oliff  mine. 
Lake  Superior,  according  to  J.  E.  Teschemacher  (1.  c).  The  .color  before  the  blowpipe  changed  to 
black ;  also  tlie  powder,  boiled  in  nitric  acid,  afforded  an  apple-green  solution,  ft-om  which,  on 
partial  evaporation,  alter  standing  some  weeks,  red  crystalline  globules  formed  on  the  surface, 
which,  as  they  enlarged,  fell  to  the  bottom ;  by  means  of  these  crystalline  masses  the  vanadates 
of  silver  and  lead  were  made.  As  no  metal  was  found  hi  the  first  solution,  the  yellow  minora] 
was  inferred  to  be  probably  vanadio  acid  (Y  0"). 


B.  HYDROUS  OXYDa 

1.  Oxygen  ratio  for  ^,  E[=l :  \. 

202.  TUBOITB 

2.  O.  ratio  for  fi,  fi[=l :  i, 

203.  DZAgPOBB 


Pe«fi 


206.  Mavoanitb 
8.  O.  ratio  for  3K,  H=l :  f 
206.  Ldcokixi 

4.  O.  ratio  for  K,  S=l  :  |. 
207.  X^irtflOsiDBBira    I'e  fi* 

209.  EUASITB 

5.  O.  ratio  for  U,  H=l :  1. 

%fi(orMg«fl») 
«n  fi  (or  Mn*  fi^ 
Xlfi* 

216.  GUIDCITB 


204.  GOTBIZE 


Sefi 


antic 


3Po«fi» 


208.  BxAUXiTB  (Si,  9e)  fl* 

(S,  Pe)  fi* 


213.  LxuNRS  Fe  Ift* 

214.  Htdbotaloxtb       (J  Xl+I  lJrg*)fi»+2  3 

215.  PTROAtnoTB  (i  3Pe +1  Mg»)  ]&»+  2  fl 
(0,  Fe)  fl« 

Appmdix,-^2l'l,  Psilohslans.    218.  Wad:  A, Boo  Manqakisb;  B,  Asdouh;  0,  Lampaditr 


210.  Bbuoitb 

211.  Ptboohroitc 

212.  GiBBsms 


202.  TURGZTB.    Hematite  pt.    Bed  Ochre  pt.   Targit  JETdrm.,  Bull.  Soc.  Kat  Moscow,  1  262, 
1845.    Hydrohnmatit  BreUJk^  Handb.,  846,  1847. 

Oompact  fibrons  and  divergent,  to  massive;  often  botryoidal  and  eta- 
lactitie  like  limonite.    Also  earthy,  as  red  ochre. 

H.=5-6 ;  5-5,  Brush.  G.=3-56-3-74:,  from  Ural,  Herm. ;  4-29-4:-49, 
fr.  Hof,  Breith. ;  4*681.  fr.  Horhausen,  Bergemann ;  4-14,  fr.  Salisbury, 
Brush.    Lustre  submetallic  and  somewhat  satm-like  in  the  direction  of  the 
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fibrous  structure;  also  dull  earthy.  Color  reddish-black,  to  dai*k  led; 
bright-red  when  eai*thy;  botryoidal  surface  often  lustrous,  like  much 
liinonite.    Streak  red.    Opaque. 

Oomp.— Pe' fl=Se8qmoxyd  of  iron  94-T,  water  5*3=100.  Analyses:  1,  Hermann  (I  c.)j  2, 
F.  W.  Fritzsche  (Breith.  Handb.,  L  c);  3,  4,  Bergemann  and  Ffeififer  (Ramm.  Hin.  Clu,  989)  |  5, 
Rodman  (Am.  J.  ScL,  IL  xliv.  219): 

Un  fi  InsoL 

5-81  '7-60,  Cu,  I»b  1-85=100  Hem. 

4-61  1-91,  S  0-09=100-10  Fritasche. 

1-40  5'64  2-'?9=99-47  Bergemann. 

5-81        0-93,  Ca  l-10=lOO-27  Ffeiffer. 


Pe 

1. 

Ural 

85-34 

2. 

Hof 

93-49 

3. 

Horhauscn 

89-64 

4. 

(( 

92-93 

5. 

Salisbury 

}  91-36 

0-61 


5-20,  Si  2-06,  3tl  0-76,  P,  5,  Co  <r.=99-98  Rodman. 

In  other  determinations  for  No.  5,  £[=5*02  and  5*09  p.  a ;  for  specimens  from  Lehigh  valley, 
Pa.,  5-34  Roepper. 

Pyr.,  etc. — Heated  in  a  closed  tube,  flies  to  pieces  in  a  remarkable  manner,  and  in  this  distinct 
from  hematite  and  Umonite ;  yields  water.    Otherwise  like  hematite. 

Obs. — A  very  common  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  frequently  asso- 
ciated, and  which  it  resembles,  except  in  its  superior  hardness,  streak,  and  decrepitation.  It  also 
looks  very  much  like  fibrous  hematite.  Hermann's  mineral  was  from  the  Turpnsk  copper  mine 
near  Bosgolovsk,  in  the  Ural,  and  from  the  Kolyran  district,  in  the  Altai ;  that  of  Breithaupt, 
from  near  Hof  in  Bavaria,  and  Siegen  in  Prussia;  found  also  with  limonite  at  Dusseldorl  in 
Prussia ;  at  the  Louisa  mine,  Horhausen.  In  the  United  States  it  occurs  abundantly,  and  very 
large  botryoidal  massive,  at  the  limonite  ore  bed  of  Salisbury,  Ct.,  as  detected  by  VtoL  Brush 
(Am.  J.  ScL,  II.  xliv.  219),  usually  constituting  the  exterior  layer  of  the  Umonite,  sometimes  an 
Inch  or  more  thick.  The  line  of  demarcation  between  it  and  the  limonite  is  very  distinct,  and 
separation  idong  it  is  often  easy. 

Artil — ^E.  Davies  has  shown  that  the  ordinary  precipitate  of  hydrate  of  iron,  on  being  boiled 
in  water,  may  have  its  water  reduced  to  3-52  p.  a  (J.  Ch.  Soa,  IL  iv.  69) ;  and  Rodman  (L  a)  has, 
by  the  same  method,  reduced  it  to  2  p.  c,  showing  that  the  water  varies  with  the  temperature 
of  origin ;  and,  as  Davies  observes,  no  great  heat  is  needed  to  make  thus  anhydrous  hematite. 

203.  DIASPORB.    Diaspore  Eauy,  Tr.,  iv.  1801.    Blattricher  Hydrargillit  ffausm,^  Handb., 

442,1813.    Hydrate  of  alumlne. 

Orthorhombic.    /A 7=93°  42f',  (9  A  1-2=14:7^  12i';  a  :  J  :  d?=0-64425 
:1  :  1-067.     Observed  planes:  vertical,  /,  i-l,  i-z,  i-|,  i-5,  i-8,  i-5,  i^,  i-2i 
domes,  1-J,  ^i,  f-i ;  octahedral,  1,  2-2, 1-2,  f-fo,  f-J,  1-S,  4-^. 
O  A  l-i=148°  52i'  1-2  A 1-2,  basal,=:70°  52'    i-2  Ai-2=129*'  47' 

i-t  A  1-?=121  7i  Ua  1-2=104  14J  i-S  A  i-S=140  50^ 

1-2  A 1-2,  mac.,=116  40    i-t  A  1=116  64^  1-J  A  l-J,  top,=117  45 

1-2  A 1-2,  brach.,=151  31  i-lA  1-5=120  33^  i-i  A  i-2=115  Qi 

ITS  Crystals  usually  thin,  flattened  jjarallel    to 

iri ;  sometimes  acicular ;  commonlv  implanted. 
Cleavage :  i-i  eminent ;  i-2  less  perfect.  Occurs 
foliated  massive  and  in  thin  scales;  sometimes 
Btalactitic. 

H.=6-5-7.  G.=3-3-3-5;  34324,  Hauy: 
3-452,  Dufrenoy;  3-30— 3*34,  fr.  Schemnitz'. 
Lustre  brilliant  and  p^rly  on  cleavage-face; 
elsewhere  vitreous.  Color  whitish,  grayish- 
white,  greenish-^y,  hair-brown,  yellowish,  to 
colorless;  sometimes  violet-blue  in  one  dii-ec- 
tion,  reddish  plumb-blue  in  another,  and  pale 

asparagus-green  in  a  third.    When  thm,  translucent  —  subtranslucent 

Very  brittle. 


Schemnitz. 
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£1 

ft 

Je 

1.  Siberia 

74-66 

14-58 

Pe  4-51 

3./d 

78-93 

15-18 

"  0-52 

3.  MiaaV 

85-44 

14-56 

4.  Siberia 

79-91 

14-90 

5.  Schemnitz 

8518 

15-00 

8312 

14-28 

0-66 

7.  Naxofi 

82-94 

14-81 

1-06 

8.  Bahia,S.A. 

84-02 

14-59 

3Pe  0-68 

9.  Chester,  Haas. 

88-0 

14-8 

"   8-0 

10.  Newlin,  Pa. 

«0-95 

14-84 

"  3-12 

Oomp. — &;^=86-l  alumina,  14*9  water=100.  Analyses:  1,  2,  Dufrenoj  (Ann.  d.  11,  lit 
X.  577,  1836);  3,  Hess  (Pogg..  xviii  255);  4,  Damour(0.  R.,  xxl  822) ;  5,  Lowe  (Pogg..  Ixl  307); 
6,  7,  J.  L.  Smith  (Am.  J.  Sci.,  II.  zi.  58);  8,  Damour  (L'Institut,  1853,  78);  9,  0.  T.  Jackson 
(Am.  J.  ScL,  IL  xia  108) ;  10,  S.  B.  Sharpies  (Priv.  contrib.) : 

Si 

2-90,  Ca  and  Mg  1-64=98-29  But 

1-39,  Ca  1-98=97-95  Dud 

=100  Hess. 

,  unattacked  5-80=100-61  Dam. 

=10013  Lowe.    a.=3-803. 

0-82,  Oa,  Mg  </-.=98-88  &    a.=3-45. 

0-26,  Ca  0-35=99-42  S. 

0-43=99-72  Damour.    G.=3-464. 
=100-8  Jackson.    (J. =8*39. 

1-53=100-44  Sharpies. 

AnaL  2  was  made  on  the  mineral  of  anal  1  after  remoying  the  iron  bj  sulphuric  add. 

Pyr^  etc — ^In  the  closed  tube  decrepitates  slronglj,  separating  into  pearly  white  scales,  and 
ai  a  high  temperature  yields  water.  The  variety  from  Schemnitz  does  not  decrepitate.  Infusible ; 
With  cobalt  solution  gives  a  deep  blue  color.  Some  't'arieties  react  for  iron  with  the  fluxes.  Not 
attacked  by  adds,  but  after  ignidon  becomes  soluble  in  sulphuric  acid. 

Obs. — Commonly  found  with  corundum  or  emery  in  dolomite,  chlorite  schist,  and  other  crys« 
talline  rocks,  in  nests,  or  as  implanted  crystals  on  corundum  and  other  minerals.  Occurs  near 
Kosaoibrod,  district  of  Katharinenburg  in  the  Ural,  in  granular  limestone  with  emery ;  at  Schem- 
nitz  m  veins  between  dolomite  and  limestone ;  at  Broddbo  near  Fahlun ;  with  corundum  in  dolo- 
mite in  Campo  Longo,  near  Dazio  Grande,  in  the  Canton  of  Tessin  in  Switzerland ;  at  Gumuch- 
dagh  and  Mauser,  Asia  Minor,  and  the  Grecian  islands  Nazos,  Samos,  and  Nicaria,  with  emery, 
as  detected  by  J.  L.  Smith ;  with  topaz  and  margarodite  at  Trumbull,  Ct.,  but  rare ;  with  corun- 
dum und  margarite  at  Newlin,  Chester  Co.,  Pa. ;  at  the  emery  mines  of  Chester,  Mass.,  in  large 
plates  and  crystals.     Exists  also  as  an  impurity  in  some  zeolites  (Scheerer,  Pogg.,  cviii.  430). 

The  above  angles  are  from  Kokscharof  (Min.  Bussl,  iiL  1 69).  Marignac  obtained  by  measure- 
ment l.iAl-#=117**  46',  i-2At-2=130^  l-2Al.2=15r  36'  and  116'  38';  Phillips,  »-2Ai.2= 
129°  4&';  Kenngott,  t-2  Ai-2=129''  32';  Haidinger,  i-2A».2=129*  54',  1-2  A  l-2=15r  64'. 

Diaspurt  was  named  by  Haiiy  from  Siacvcipu)^  to  scatter,  alluding  to  the  usual  decrepitation 
before  tbo  blowpipe.  Le  Li^vre,  as  Haiiy  states,  first  made  known  the  species,  having  found  it  at 
a  mineral-dealer's  in  Paris,  and  given  it  to  Yauquelin  for  analysis.  Its  origmal  locality  is  not 
known,  but  is  supposed  to  have  been  the  Urals.  Yauquelin  obtained  alumina  80,  oxyd  of  iron 
3,  water  16  to  18=100  (Hauy,  Tr.,  L  a,  and  Ann.  Ch.,  xliL  1 13,  1802). 

204.  GOTHTTB.  Dunnschuppiger,  linsenformiger,  rubinrother,  etc.  Eisenglimmer  (fr.  Siegen), 
Beeher,  Min.  Beschr.  O.-Nass.  Lande,  401,  1789.  Kryst  fasriger  Brauneisonstein  Mohs^  Null 
Mia  Kab.,  iiL  403,  1804.  Gothit  (fr.  Eiserfeld  near  Siegen)  J,  0.  Lenz,  Tabell.  ges.  Mineral- 
reich,  46.  Jena,  1806,  foL,  Moll's  Efem.,  iv.  505,  1808,  TJUmann's  Ueb.,  304^  1814.  Pyrrhosiderit 
[notPyrosiderit]  UUmaim,  Hausm.  Handb.,  268,  1813,  UUmann's  Ueb.,  144,  299,  304,  1814  [but 
given  many  years  before  to  his  dass].  Sohuppig-fasriger  Brauneisenstein  (fr.  Hollerter  Zug)= 
Lepidokrokit  UUmanA^  Hausm.  ib.,  269,  1813,  Ullmann^s  Ueb.,  148,  316,1814.  Haarfbrmiger 
Brauneisenstein  Hausm,  ib.,  270,  1813=Nadelei3enerz  Breilh,,  Char.,  1823.  Brown  Iron-stone 
pt,  Brown  Iron-ore  pt.,  Brown  Hematite  pt,  of  Jomtaor^  FhiUips^  etc.  Sammteisenerz,  Sam- 
metblende  iit.=Przibramit  in  Glock.  Handb.,  549,  1831. 

ChUeit  BreWLj  J.  pr.  Ch.,  xix.  108, 1840.    Onegit  (fr.  L.  Onega)  Andre  (of  Brunn),  Tageblatt, 
No.  18, 1803,  Mon*8  Efem.,  iL  109, 112, 1806=Ore  of  Titanium  ttariaus  auih.  for  25  year3=Gdthite 

Orthorhombic.  /A/=94^52',B.&M.(95^14',Levy;  96%Torke):  OaU 
=146°  33' ;  a:b:  c—Q'66  : 1 : 1-089.  Observed  planes:  vortical,  i,  i-J,  i-2, 
i-i ;  domes,  1-J ;  octahedral,  1, 1-2,  3-S,  |-J. 

0  A 3-1=115^  44'        Oh l-i=148°  48'  1-2  A 1-2,  mac.,=151°  85' 

0  A  1-2=143    55  (?Afl=121    8  *-2Ai-2  =130   40 

OM  =158     6         lAl,  braclL,=121  4r  i-3Ai-2,  ov.i-i,=122   52 
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--7^ 

S.  J 

^^^ 

/  ^^^ 

[^ 

1 

/l^ 

K 

I 

il 

il 

I 

i\ 

1^*  In  prisms  longitudinallj'^  striated,  and  often  flattened  into 

scales  or  tables  pai'allel  to  the  shorter  diagonal.  Cleavage : 
braehydiagonalj  very  perlect.  Also  fibrous;  foliated  or  in 
scales ;  massive ;  remf brm  ;  stalactitic. 

H.=5— 5-5.  Gr.=4-0— 4-4 ;  4*37,  crystals  fi-om  Lostwithiel 
in  Cornwall,  Torke.  Lustre  imperfect  adamantine.  Color 
yellowish,  reddish,  and  blackish-brown.  Often  blood-red  by 
transmitted  light.     Streak  brownish-yellow — ochre-yellow. 

Var. — 1.  In  thin  scale-like  or  tabular  crystals,  usually  attached  by  one  edge.  Such  is  the  orl« 
glnal  Odihite  (PyrrJionderiie  or  Bubinglmmer)  of  Siegen. 

2.  In  adcidar  or  capillary  (not  flexible)  crystals,  or  slender  prisms,  often  radiately  grouped : 
the  Keedle-Ironsione  {NadeUisensiein).  It  passes  into  (b)  a  yariety  with  a  velvety  surface:  the 
Frzibramiie  (Sammetkende)  of  Przibram  is  of  this  kind. 

(c)  Onegiie  is  acicular  gothite  penetrating  quartz,  like  rutile,  from  an  island  in  L.  Onega,  Russia, 
where  it  was  found  in  loose  stones,  in  1800,  by  Mr.  Armstrong,  an  Englishman.  It  has  also 
been  called  Ikdloniie^  after  Mr.  FuUon,  a  brother-in-law  of  Mr.  A.,  who  also  possessed  specimens. 

3.  Columnar  or  fibrous. 

4  Scaly-fibrous,  or  feathery  columnar,  the  lines  consisting  of  more  or  less  distinct  scales,  some* 
what  like  plumose  mica ;  the  lApidocrocite  (ft.  Xcrcj,  ««xfe,  and  r^o«if,  jfiber). 

6.  According  to  Hausmann,  compact  massive,  with  a  flat  conchoidal  fracture,  liver-brown  to 
blackish-brown  and  rust-brown  color ;  and  sometimes  reniform  or  stalactitic 

6.  Disseminated  microscopic  crystals  of  gothite  are  one  source  of  the  firequent  averUurine  and 
opalescent  character  of  specimens  of  different  feldspars  (see  p. 

Ckunp.— Fe  S=Sesquioxyd  of  iron  89*9,  water  10-1  =  100.  Analyses:  1-3,  v.  Kobell  (J.pr.  Oh., 
b  181,  319) ;  4,  Brandes  (Nogg.  Geb.  in  BheinL  Westph.,  i.  858) ;  6,  6,  v.  Kobell  (L  a) ;  7,  Plattner 
(J.  pr.  Ch.,  xix.  108) ;  8,  Yorke  (Phil.  Mag.,  IIL  xxviL  264) : 


Fe 

»n 

fi 

Si 

1.  Eiserfeld,  Goihiie 

86-86 

0-51 

11-38 

0-85,  Cu  0-90=99-99  KobelL 

2.  R  Zug,  Lqnd. 

90-53 

9-47 

=100  Kobol 

3.        « 

85-65 

2  50 

11-50 

0-35-100  Kobell. 

4.        **          '* 

88-00 

0  60 

10-75 

0-60=99-76  Brandes. 

5.  Amberg,  mass. 

86-24 

10-68 

2-00,  l^b  1-08=100  KobelL 

6.  Maryland,  " 

86-82 

10-80 

2-88=100  Kobell. 

1.  Chill,  CkdeiU 

88-5 

10-3 

4-3,  Cu  1-9=100  Plattner. 

a  Lostwithiel,  orysL 

89*55 

0-16 

1007 

0-28=100-06  Yorke. 

Glotbite  from  near  Marquette  gave  G.  J.  Brush  10*47  ift  (Am.  J.  Set,  II.  zzzvil  271).  The 
Imberg  mineral  (anal  6)  has  been  called  slUpnosideriU ;  but  Ullmann,  who  gave  this  name,  found 
for  his  mineral  the  composition  of  limonite  (q.  v.) 

Pyr.,  etc.— In  the  closed  tube  gives  off  water  and  is  converted  into  red  sesquioxyd  of  iron. 
With  the  fluxes  like  hematite ;  most  varieties  give  a  manganese  reaction,  and  some,  treated  in  the 
forceps  in  O.F.,  after  moistening  in  sulphuric  acid,  impart  abluish-greeu  color  to  the  flame  (phos- 
phoric acid).    Soluble  in  muriatic  acid. 

Obs.— Found  with  the  other  oxyds  of  iron,  especially  hematite  or  limonite.  Occurs  at  Eiserfeld 
near  Siegen,  in  Nassau,  in  lamelliform  and  foliated  crystallizations  of  a  hyacinth-red  color,  with 
limonite ;  at  Zwickau  in  Saxony ;  Oberkirchen  in  Westerwal^,  etc. ;  near  Clifton  in  Gloucester- 
shire, near  Bristol,  England ;  in  Cornwall,  near  Botallack  and  Lostwithiel^  some  of  the  crystals  1^ 
—2  in.  long  and  ^  in.  across ;  in  Somersetshire,  at  the  Providence  iron  mines. 

In  the  U.  States,  at  the  Jackson  Iron  Mtn.,  near  Marquette,  L.  Superior,  in  lamelliform  crystals ; 
in  Penn.,  near  Easton,  the  var.  lepidocrocite  with  limonite ;  in  California,  at  Bums  Creek,  Mariposa 
Co.,  in  quartz;  in  Oregon,  16  m.  from  Portland. 

Named  GbOiiU  tJ^&r  the  poet  philosopher  Gdthe ;  and  Pyrrhonderite  from  irvfi^oy^  fire-red,  and 
vi6ripoi,  iron.  The  name  Onegiie  has  priority,  but  it  was  given  without  a  proper  description,  and  foi 
26  years  the  nature  of  the  mineral  was  unknown. 


206.  MAMaANITXL  Manganaise  cristallis^  de  Lisle,  Crist,  330,  1772,  ill  101,  1783.  Man. 
gan^se  oxyd^  metaUoIde  jET.,  Tr.,  iv.  1801  (with  figs.).  Grau-Braunsteinerz  pt.  Tr<m„  1789; 
Kairsten^  Tab.,  1800.    Graumanganen  pt  Karsien,  Tab.,  1808.    Grau-Braunstein  pt  Uansnu 
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Handb.,  288,  1813,  390,  184*7.  Gray  Oxyd  of  Manganese  pt.  Prismatoidisches  Mangan-En 
ikihsy  Grundr.,  488,  1824.  Kanganite  Haidi,  Trans.  B.  Soa  Edinb.,  1827.  Aoerd^se  Beud,^ 
Tr.,  ii.  678,  1882.    Newkirkite  TTum.,  Min.,  1  609,  1836. 

Orthorhombic.  /A  /=:99°  40',  0  A  1-1=14:7°  9^' ;  aih\  ^=0'6455  : 
1 : 1'186.  Hemihedral,  in  plane  |-2.  Observed  planes,  0  (uncommon) : 
vertical,  /,  i-z,  i-I,  i-5,  i-|,  i-3,  i-f,  t-2  ;  domes,  1-?,  1-z,  2-i;  octahedral,  1, 
2,1-2;  1-3,  2-5,  f  2. 


0  A  2-t=127°  46' 
(?  A  1-8=146  9 
O  A  1-2=144  59 
0  A  1=139  49 
0  A  2-2=128  18 
O  A  M=151  25 


1  A  1,  mac.,=130°  49' 
1  A  1,  brach.,=120  54 
1-8  A  1-8,  mac.,=162  39 
^-2  A  i-2,  mac, =134  14 
iri  A  i-5,  br.,=118  48 
t-8  A  i-8,  br.,=136  54 


Twins:  composition-face  l-i.  Cleavage:  i-i  very 
perfect,  /  perfect.  Crystals  longitudinally  striated, 
and  often  grouped  in  bundles.  Al^  columnar ;  seldom 
granular;  stalactitic. 

H.=4.  G.=4'2— 4'4,  Lustre  submetallic.  Color 
dark  steel-gray — ^iron-black.  Streak  reddish-brown,  sometimes  nearly 
black.  Opaque;  minute  splinters,  sometimes  brown  by  transmitted  light 
Fracture  uneven. 

Oomp.— Hn  fl=Se8quioxyd  of  manganeao  89*8  (=Mn  62-6,  0  27-3),  water  10-2=100.  Anal* 
ysea:  1,  Arfredson  (Schw.  J.,  xivi.  262);  2,  Gmelin  (ib.,  xliL  208):  3,  4,  Turner  (Edinb.  Trans., 
1828);  6,  How  (Phfl.  Mag.,  IV.  xxxi.  166): 

10*08  ArfVedson. 
9'50  Gmelin. 
[10  101  Turner. 
[lOlO]  Turner. 

lO'OO,  gangue  1*14,  Fe,  £a,  loss  2*05  How. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water ;  otherwise  like  braunite. 

Obt. — Occurs  In  veins  traversing  porphjry,  associated  with  calcite  and  barite,  at  Ilefeld  in 
the  Harz ;  Ilmenau  and  Oehrenatock  in  Thuringia ;  Undenaes  in  Sweden ;  Ohristiansaud  in  Nor- 
way; Cornwall,  at  yarlous  places,  occurring  crystallized  at  Botalladc  mine,  St.  Just;  CalUiigton 
and  at  the  Boyal  iron  mines ;  also  iu  Cumberland,  Devonshire,  Somerset ;  Aberdeenshire,  Scot- 
land: near  Boss  and  elsewhere  in  Ireland. 

In  Nova  Sootia,  at  Cheverie,  Hants  Co.,  and  Walton;  also  10  m.  W.  of  Walton,  where  it  forms 
a  bed  of  conglomerate,  along  with  quartz  pebbles.  In  New  Brunswick,  at  Shepody  mountain, 
Albert  Co. ;   Tattagouche  B.,  Gloucester  Co. ;  Upham,  King's  Co. ;  and  Dalhouaie,  Restigouchc 

KealdrkiU  of  Thomson,  from  Newkirohen  in  Alsace,  according  to  Lettsom,  is  nothhig  but 
manganite. 

A]&« — By  loss  of  water  changes  to  pyrolusite,  hausmannite,  or  braunite.  Varvaciie  of  R. 
Phillips,  fiom  Warwickshire,  is  considered  an  altered  manganite,  consisting  largely  of  pyrolusite 
Breitbaiipk  obserred  a  crystal  with  nearly  the  angles  of  manganite,  giving  /A  2=80''  24'  and  99' 
W.    H.=2-6— 3.     0.=4*283— 4-623. 


Hn              0 

1.  West  GothliHid 

89-92 

SL  Ilefeld 

62-86            27-64 

3.       •* 

62-68            27-22 

4.      « 

62-77            2718 

6.  Cheverie 

86-81 
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20^.  'IjIMONITE.  LxiiTTds  UOos  {Cr,  Iberia)  Diosc.  Schistus,  Hamatites,  Plir. ,  xzxrL  81 
38.  Haematites  pt,  Blodstan  pt  [rest  red  hematite],  WalL^  260,  174*7,  Oronsi,,  178,  1758 
Hematite  pt,  ly,  TrL  WalL,  469,  1763.  Braun-EisenstelD  (ind.  Eiscnrahm,  Brauner  Glaskopf. 
Wenhf  Bergm.  J.,  383,  1789.  Brauneisenstoin  pt  [rest  Gdthite]  Eauam,,  Handb.,  268,  1813. 
Braun-EisensteiD,  StUpnosiderit,  UUmamn^  Ueb.,  146,  305,  148,  313,  1814.  Brown  Iron  Stone 
pt,  Brovm  Hematite,  Brown  Ochre,  Jameson,  Hin.,  253,  261, 1816.  Limonite  pt  [rest  Gothito, 
Bog  Ore]  BeucL,  Tr.,  11.  702,  1832  [not  Limonit  HausvrUy  1813  (=Bog  Ore  only)]. 

£2rxpa  [yellow  and  brown]  Theophr,  ?  Sil  P/tn.,  zxxiii.  66.  Ochra  nativa,  Germ,  Beiggeel, 
Agric.,  466,  1546.  0.  nativa,  Sil,  Berggelb,  Ockergelb,  Gesner,  Foss.,  8,  1565.  Ochriger 
Brauneisenstetn  Wem.,  KarsL    Brown  Ochre  pt.  Yellow  Ochre  pt 

Minora  Perri  snbaquosa,  Min.  F.  lacustris,  y.  palustris,  Sjoemahn,  Myrmalm,  TTofl.,  269 
1747.  Mine  de  fer  limonense  Fr,  Trl  WalL,  1753.  Forrum  limosum,  eta,  WoS.,  ii.  256,  177f 
Raseneisenstoin  (incL  Morasterz,  Sumpferz,  Wiesenerz)  Wem.,  Bergm.  J.,  383,  1789.  Marsh 
Ore,  Bog  Ore,  Meadow  Ore  pt,  Kirwaii,  JamjesoUy  etc.  Limonit  (=Ra6eneison8tein  or  Bog  Ore) 
ffausm^y  Handb.,  283,  1813  [not  Limonite  of  BeucLj  wh.  incL  aU  hydrous  oz.  of  iron].  Limnit 
Glock^  Syn.,  62,  1847. 

Usually  in  stalactitic  and  botryoidal  or  maramillar;^  forms,  having  a 
fibrous  or  subfibrous  structure ;  also  concretionary,  massive ;  and  occasion- 
ally earthy. 

H.=5— 5'5.  G.=3-6— 4.  Lustre  silky,  often  submetallic;  sometimes 
dull  and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown, 
commonly  dark,  and  none  bright ;  sometimes  with  a  nearly  black  varnish- 
like  exterior;  when  earthy,  orownish-yellow,  ochre-yellow.  Streak  yel- 
lowish-brown. 

Var< — (1)  OompaeL  Sabmetallic  to  silky  in  lustre;  often  stalactitic^  botryoidal,  etc.  (2) 
Oehreous  or  earthy,  brownish-yellow  to  ochre-yellow,  often  impure  from  the  presence  of  day, 
sand,  eta  (3)  JBog  ore.  The  ore  from  marshy  ^oes,  generally  loose  or  porous  in  texture,  often 
petrifying  leares,  wood,  nuts,  eta  (4)  Brown  day-ironstone,  lu  compact  masses,  often  in  concre* 
iionary  nodules,  having  a  brownish-yellow  streak,  and  thus  distinguishable  from  the  day-iron- 
stone of  the  spedes  hematite  and  siderite ;  it  is  sometimes  (a)  pisoliUc,  or  an  agg^gation  of  con- 
cretions of  the  size  of  smidl  peas  (Bohnerz  Germ,);  or  {jb)  oolitic 

Only  part  of  stalactitic  limonite,  brown  or  yellow  odire,  bog  ore,  and  day-ironstone  belong  here, 
the  water  present  sometimes  much  exceeding  that  of  limonite,  so  as  to  make  them  of  the  spedes 
xanihosideriie  or  Hmniie.  But  since  in  the  determinations  of  the  water  analysts  have  not  always 
separately  estimated  the  organic  ingredients,  it  is  at  present  impossible  to  refer  the  analyses  *iu 
all  cases  to  their  true  places. 

Kaliphiie  of  Ivaooff  is  a  mixture  of  limonite,  oxyd  of  manganese,  silicate  of  zinc  and  lime, 
ftom  Hungary. 

Comp.--^e*  ^=Sesqiuoxyd  of  iron  85*6,  water  14*4=:  100.  In  the  bog  ores  and  ochres,  sand, 
day,  phosphates,  oxyds  of  manganese,  and  humic  or  other  adds  of  organic  origin  are  very  common 
impurities. 

Analyses:  1,  UUmann  (Ueb.,  314,  1814);  2,  3," v.  Kobell  (J.  pr.  Oh.,  I  181,  319);  4^  Bedc  (Min. 
N.  Y.,  33) ;  5,  Amelung  (Ramm.  Min.  Ch^  149) ;  6,  Schonberg  (J.  pr.  Oh.,  xix.,  107);  7,  0.  Bergo- 
mann  (Verb,  nat  Yer.  Bonn,  xvL  127) ;  8,  Litton  (Rep.  O.  Mo.,  1855) ;  9,  0.  &  Rodman  (priy.  ooo- 
trib.);  10-13,  Schenck  (Ann.  Oh.  Pharm.,  xa  123) : 


1.  Westerwold,  StUpn.  80'50 

2.  Fenn,  fibrous  83*38 

3.  Biegen,  pUchy  82*87 

4.  Amenia,  N.  Y.,  stalacL  Um.  82*90 

5.  Rubelund,  Harz  86*77 

6.  Horhauson  82*27 

7.  "            G.=3*908  82*63 

8.  Buffhlo,  Mo.  84*80 

9.  Salisbury,  Ot  51*18 


tr. 
tr. 


2-35 
0*60 


1600 
15*01 
13-46 
13-50 
18*23 
13-26 
12-33 
11-62 
13*81 


Si 
2-25 
1-61 
0-67 
3-60* 

4-50 
2*27 

2-88 
3-68 


•  With  akunlM. 


=98*75  Ullmann. 

=100  Kob. 

3-00,  Cu,  Ca  <r.=100  Kob. 

=100  Beck. 

=100  Amelung. 

=100*08  Sdionbeig. 

=99*68  Bergemann. 

,  3tl0*64,  S  0*12=100*08  Littrm 

<r.,  3^1  -93,  Oo,  Oa,  3  <r.=100*15  B 


Digitized  by 


Google 


HTDEOUB  OXTM.  173 

Fe         ]S[         Si        £] 

10.  l)istofKandern,i^2i^  n-71  8*23  18-00  6*71,  da  0*60= 100-26  Schenck. 

n.        "            "  76-51  12-99    6-80  6-86=101-16  Schenck. 

12.  "            "  68-70  11-53  11-80  7 "47 =99-60  Schenck. 

13.  "            "  70-46  11-12  13-04  6-88=100-60  Schenok. 

A  ooncretion&ry  ore  from  Staatswald  Hardt,  Wurtemberg,  afforded  A.  Muller  (X  pr.  Ql,  Im 
124)  0-06  p.  a  of  chromic  acid,  and  0*08  of  yanadic ;  and  traces  of  titanium,  sulphur,  and  arsenic 
have  been  found  in  others. 

The  organic  acids  sometimes  amount  to  12— 16  p.  c.,  as  In  the  following :  1,  T.  S.  Hunt  (Rep. 
a.  Can.,  513,  1863);  2,  3,  Wiegmann  (Preischr.  Torfes,  76,  76,  1837): 

Pe         iSin        ^  Si  P  Humic  acid. 

1.  Pointe  du  Lac,  OdifB  69-10      21-14      1-16      16-01,  sand  8-60=  100  Hunt 

2.  Braunschweig,  Av  ore  $*e  66  13         7         14=100  Wiegmann. 

3.  *•  "       "   68-5         1-6        10-5       7-0      12-5=100  Wiegmann. 

The  ochre  analyzed  by  Hunt  was  from  a  bed  in  the  soil  having  an  extent  of  many  acres ;  the 
color  light  browmsh-yeUow.  It  may  be  a  mixture  of  limonite  and  a  hydrous  species  containing 
oxyd  of  iron  combined  with  organic  acids.  Hunt  suggests  that  it  should  be  made  a  distinct  Rpe- 
des ;  and  when  the  exact  nature  of  the  organic  acids  is  determined,  this  may  properly  be  done. 

In  other  analyses  of  bog  ores  from  Yaudreuil  and  other  places  in  Canada,  Hunt  found  16*50  to 
23*65  pu  c.  of  water  and  organic  acids,  but  the  proportion  of  the  two  was  not  determined.  For 
other  so-called  limonite,  bc^  ores,  and  ochres,  see  Xanthosidebitb  and  Liuxite. 

Pyr.,  etc — Like  gdthite.  Some  varieties  give  a  skeleton  of  silica  when  fVised  with  salt  of 
phosphorus,  and  leave  a  siliceous  residue  when  attacked  by  acids. 

Obs. — ^limonite  occurs  in  secondary  or  more  recent  deposits,  in  beds  associated  at  times  with 
barite,  siderite,  caldte,  oragonite,  and  quartz ;  and  oilen  with  ores  of  manganese ;  also  as  a  modem 
marsh  deposit 

It  is  in  all  cases  a  result  of  the  alteration  of  other  ores,  through  exposure  to  moisture,  air,  and 
carbonic  or  organic  adds ;  and  is  derived  largely  from  the  change  of  pyrite,  sideritfi,  magnetite, 
and  various  mineral  spedes  (such  as  mica,  augite,  hornblende,  eta),  whidi  contain  iron  in  the 
protoxyd  state.  It  consequently  occupies,  as  a  bog  ore,  marshy  places,  over  most  countries  of  the 
globe,  into  which  it  has  been  borne  by  streamlets  from  the  hOls  around ;  and  in  the  more  compact 
form  it  occurs  in  stalactites  as  w^  as  in  tuberose  and  other  concretionary  forms,  frequently  mak- 
ing beds  in  the  rocks  which  contain  the  minorals  that  have  been  ^tered  into  it.  In  moist  places 
where  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  brownish-yellow  deposit 
often  covers  the  bottom,  and  an  iridescent  Ahn  the  surface  of  l^e  water  :  the  deposit  is  a  grovring 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  a  protoxyd  carbonate  in  carbonated  waters, 
a  sulphate,  or  as  a  salt  of  an  organic  acid.  The  limonite  beds  of  the  Green  Mountain  region  were 
shown  by  Perdval  (Rep.  G.  Conn.,  132,  Am.  J.  ScL,  II.  iL  268)  to  be  altered  beds  of  pyritiferous 
micaceous  and  argillaceous  schist ,-  and  the  same  is  held  by  Lesley  as  true  also  of  the  other  beds 
of  the  Atlantic  border,  from  New  England  and  New  York,  tlirough  Pennsylvania  (Mt.  Alto  region 
and  othersX  to  Tennessee  and  Alabama  (Proa  Am.  Aa  Philad.,  463,  18B4,  Am.  J.  Sci.,  IL  xL  119), 

Abundant  in  the  United  States.  A  few  only  of  its  localities  are  here  mentioned ;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent,  Conn.,  also  in  the  neighboring  towns  of  Beekman,  FishkiU,  Dover,  and  Amenia,  N.  Y., 
and  in  a  similar  situation  north ;  at  Richmond  aqjl  Lenox,  Mass. ;  at  Hinsdale  as  the  cement  in  a 
conglomerate  quartz  rock ;  in  Vermont,  at  Benmngton,  Monkton,  Fittsford,  Putney,  and  Ripton. 

Limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  purer  varieties,  ob- 
tained by  smelting  with  charcoal,  is  of  superior  quality.  That  yielded  by  bog  ore  is  what  is 
termed  cold  short,  owing  to  the  phosphorus  present,  and  cannot  therefore  be  employed  in  the  man- 
ufacture of  wire,  or  even  of  sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact 
nodular  varieties  are  employed  in  polishing  metallic  buttons,  eta 

Named  Limoniie  from  Xufiu^j  meadow,  UUmann's  name,  SiUpnosideriU,  from  <rriXir»^(,  shtniTig, 
has  priority ;  but  the  ore  is  characteristically  not  a  shining  ore,  although  sometimes  with  a  lus- 
trous, vanush-like  exterior.  The  name  limoniie  was  first  appropriated  espedally  to  the  5o^  ores 
by  Hausmann  in  1813.  But  most  bog  ores  are  of  the  above  species,  and  Beudant,  recognizing 
this,  in  1832  used  limonite  for  the  hog  as  well  as  other  limonite. 

Alt- — ^By  deoxydation  through  organic  matter,  if  carbonic  acid  is  present,  may  form  siderite 
{f'e  C).  By  losing  water  becomes  hematite  (Fc).  Hematite  occurs  as  pseudomorphs  after 
Ihnonito.    This  spedes  fonns  numerous  pseudomorphs  of  other  spedes. 
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Goslar,  Hard 

69-00 

2-50 

16-89 

2. 

Ilmenau,  ydhw  * 

74*96 

1-82 

1-32 

16-67 

8. 

"        6ratw» 

75-00 

1-3S 

1-51 

U-10 

4. 

Hiittenrode,  brown 

81-41 

17-96 

5. 

Kilbride,  Ireland. 

77-16 

tr. 

20-43 
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207.  ZANTHOSIDBRITB.  Gelbeisenstein  (fr.  Goslar)  ffai^mu^  Handb.,  279,  1813.  Xan 
thosiderit  (fr.  Ilmenaa)  E.  R  Schmidt  PogST-i  Izxziv.  495,  1851.  Yellow  Ochre  pt  Bog 
Orept 

In  fine  needles  or  fibres,  stellate  and  concentric.     Also  as  an  ochre. 

il.=2'5  when  in  needles.  Lustre  silky  or  greasy;  also  pitch-like ;  also 
earthy.  Color  in  needles  golden-yellowish,  brown  to  brownish-red ;  as  an 
ochre,  yellow  of  different  shades,  more  or  less  brown,  sometimes  reddish. 
Streak  ochre-yellow. 

Oomp.— Pe  15D'=Se8qmox7d  of  iron  81-6,  water  18-4=100.  Analyses:  1,  Hauamann  (Gilb. 
Ann.,  y.  21,  1811);  2,  3,  Schmid  (L  c.);  4»  Murray  (Bamm.  Min.  GL,  160);  6,  Haughton  (Pha 
Mag.,  IV.  xrriL  220):  _  ^^^  „.  ^  ,, 

4-00,  te  S  8-06=99-84  Hausm. 
2-51=96-28  Schmid. 
5-02=96-96  Schmid. 
017,  0  0-46=100  Murray. 
0-30,  P  1-60=99-48  Haughton 
*  liOM  due  to  undetermined  lime,  msgnesb,  ftHudlca,  antimony,  iMd,  and  bUmnth,  present  hb  Impurities. 

Haughton  found  no  organic  matter,  protozyd  of  iron,  or  sulphur  in  his  analyses.  Half  the 
water  in  Hausmann's  analysis  must  have  belonged  to  the  sulphate  of  iron,  or  else  the  mineral 
analyzed  by  him  could  not  have  corresponded  to  the  formula  given. 

Pyr.,  etc—Like  those  of  limonite. 

Obs. — Associated  with  manganese  ores  at  Ilmenau,  in  silky  needles,  eta ;  as  an  ochre  near 
Groslar,  Bruchberg,  Elbingerode  in  the  Harz;  as  a  pitchy  ore  at  Kilbride,  Wloklow  Oo.,  Ireland, 
along  with  limonite  and  psQomelane. 

Several  analyses  of  bog  ore  apparently  aocord  with  those  of  xanthoslderite.  But  the  amount 
of  water  given  actually  includes  whatever  was  driven  off  on  ignition,  and  no  examination  was 
made  for  organic  acids.    See  under  Lzmonite. 

Artil— The  hydrate,  Fe  1^,  is  formed  when  ozyd  of  iron  is  precipitated  trcm  hot  solutions  of 
its  salts ;  and,  according  to  Gmelin,  also  from  cold  solutions. 

208.  BIIA0XITS.  Alumine  hydratee  de  Beaux  BerthieTj  Ann,  d.  M.,  vi.  531,  1821.  Beauxite 
J>ufr..  Min.  (il  347),  ill  799, 1847.  Bauxite  DeviSe,  Ann.  Ch.  Phys.,  TIL  IxL  809, 1861.  Wochei^ 
nite  A,  Fieckner,  Za  G.,  xvilL  181,  1866,  Jahrb.  G.  Beichs.,  1866. 

In  round  concretionary  disseminated  grains.  Also  massive  oolitic ;  and 
earthy,  clay-like. 

6. =2-551,  fr.  Wochein,  v.  Lill.  Color  whitish,  grayish,  to  ochre-yellow, 
brown,  and  red. 

Var.— 1.  In  concretionary  gnuns,  or  oolitic;  beauxite,  2.  Olay-like,  ioocheinite ;  the  purer  kind 
grayish,  day-like,  containing  very  little  oxyd  of  iron ;  also  red  from  the  oxyd  of  iron  present. 

Oomp^Xl,  Fe)  H';  with  3tl :  Pe=3  :  1,=  Alumina  60*4,  sesquioxyd  of  iron  26*1,  water  28'5 
=100;  without  }?e,=Al  74*1,  water  25-9=100.  Berthier  considei^d  the  iron  an  Smpuiitv. 
Analyses:  1,  Berthier  (L  c.);  2,  Deville  (Ann.  Ch.  Phys.,  HL  Ixl  309);  3,  Berthier  (L  c,  ▼.  133, 
1820);  4,  V.  liU  (Jahrb.  G.  Reichs,  Verb.  1866,  11): 

Si      ^      ^e       tL       Oa       % 

1.  Beaux  620    27*6    20*4     =100  Berthier. 

2.  "  66-4         44-6         =100  Deville. 

S.Senegal         20      40-0    33'60  247     ^,  ^  <r.=100'8  Berthier. 


=  100'8  Bi 

I,  P  0-46, ; 


4.  Wodiein        6-29    64*24  2*40    26*74    0-85      0*38,  8  0*20,  P  0*46,  ^  Sa,  Li  «r.=100*66  LilL 

,  In  the  last,  which  has  been  called  wocheiniie  (although  at  first  referred  to  beauxite),  if  the  6*29 
Si  are  present  in  the  condition  of  kaolinite,  and  this  and  the  other  ingredients  are  rejected  aa 
impurities,  the  remainder  corresponds  approximately  to  icl  1^.  But  if  the  Si  is  in  the  conditio* 
of  allophane,  it  will  require  13  p.  c.  of  the  water,  and  the  wocheinite  remaining  would  be  essea 
tially  identical  with  diaspore,    A  red  variety  from  Wochein  contained  8*8  Fe  and  68*02  il 
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The  fonowing  are  analjses  hy  BeviUe  (L  c.)  of  what  he  regards  aa  impure  trarioties  of  boaoxite 
an  bat  ooe  of  which  contain  onlj  water  enough  for  a  specieA  of  the  diaspora  gron^ : 


Si 

£l 

Pe 

fl 

*i 

CaC 

1.  Beaax,  white 

21-7 

68-1 

30 

[140] 

S-2 

<r.=100 

2.  BeTeat,  Mk-red 

2-8 

57-6 

25-3 

10-8 

31 

0-4=100 

3.  AUanch,  oolUic 

4-8 

65-4 

24-8 

11-6 

3-2 

0-2=100 

4.  Beaux 

30-3 

34-9 

22-1 

— 

12-7=100 

6.  Calabria 

20 

88-2 

[48-8] 

8-6 

1-6 

— ,  coruD 

)  corundum  5'8=100. 

Obs. — iVom  Beaux  (sometimes  spelt  BauxX  near  Aries,  Franoe,  disseminated  in  grains  it 
compact  limestone,  and  also  oolitic;  also  at  Revest^  near  Toulon,  brown  to  dark-red,  and  massive, 
regarded  as  an  iron  ore ;  at  AUauch,  Dept.  of  Yar,  France,  massive,  oolitic,  with  a  base  of  like 
natuoe,  cemented  bj  some  carbonate  of  lime,  the  most  common  variety ;  at  Hiigel,  in  the  Gommuns 
of  Beaux,  a  hard  and  firm  variety,*  at  Galabre,  massive.  The  wocheinUe  occurs  in  Styria,  between 
Feistrits  and  Lake  Wochein,  in  a  deposit  12  feet  thick,  the  junction  of  the  Trias  and  Jurassic 
formations,  part  of  it  red  fVom  the  presence  of  oxyd  of  iron.  The  purest  beauxite  is  used  for  the 
manufacture  of  aluminum,  and  is  called  <dummum  ore. 

209.   XSUASITB.    Uranisches  Pittin-Erz,  Pittinus  inferior,  Breith,,  Handb.,  901, 1847.    Eliaait 
EtML,  Jahrb.  G.  Beichs.,  ill  No.  4,  124^  1862.    Pittinit  J7erm.,  X  pr.  Ch.,  Ixzvi.  322,  1859. 

In  amorphous  maeses,  more  or  less  resin-like  in  aspect,  or  like  gum. 

H.=3'5— 4*5.  G.=4'0— 5*0.  Lustre  greasy  or  resinous.  Cmor  dull; 
reddish-brown,  with  thin  ed^es  hyacinth-red;  also  black.  Streak  wax- 
yellow  to  orange;  of  the  black  var.,  olive-green.  Subtranslucent  to 
opaque.    Fracture  somewhat  uneven,  slightly  conchoidal. 

Var.— 1.  EUanie.  Somewhat  resin-like  in  aspect ;  G. =4*087 — 4*237,  v.  Zepharovich.  Oolor 
duU  teddbh-brevn. 

2.  PitHmU.  Color  black;  streak  olive-green;  lustre  greasy  submetallic;  G.=4'8 — 5*0,  Breith.; 
5  16,  Herm. 

Oomp.— S  fl',  "with  opal  silica  and  other  impurities.  0  ratio  for  ft,  fi,  Si,  S,  as  deduced  by 
Hermann,  in  duuUef  2  :  24 :  5  :  18 ;  in  piUmHa,  2  :  24 :  5  :  16.  These  numbers  correspond  very 
neariy  to  the  above  formula,  and  make  the  species  analogous  to  zanthosiderite. 

Analyses:  1,  F.  Bagsky  (Fogg.,  lY.  Ergmns.,  848,  1853); '2,  Hermann  (J.  pr.  Ch.,  Izxvi  326): 

^       Pe      Ca      Mg     ^b       Si        P        fi 

1.  EUagUe     61*33    6*63    3*09    2*20    4*62    5*13    084    10-68,  Xl  1*17,  t»  1*09,  C  2*62,  As  tr, 

=:99'30  Eagsky. 

2.  FUtunte     68-46    4'64    2*26    0*65    251    6*00     fr.       1006,  Bi  2*67,  insol.  3-20=99-24  H. 

The  carbonic  add  in  anal.  1  may  be  combined  with  lime  and  part  of  the  magnesia,  malring  5*7 
p.  a  of  impurity. 

Fyr.,  etc. — ^Nearly  as  for  gummite.    Eliasite  is  soluble  in  muriatic  acid. 

Oht^EUanie  is  from  the  Elias  mine,  Joachimsthal,  where  it  occurs  with  J9uor,  dolomite,  pitch- 
blende, etc  ;  and  pUtinUef  from  JoaohimsthaL    Tins  species  may  not  be  distinct  from  gummite. 


210.  BRUOI^.  Native  ICagnesia  (fr.  N.  Jersey)  A.  Bruce,  Bruce's  Min.  J.,  i.  26,  1814  (with 
anaLX  Hydrate  of  Magnesia  A.  Aiktnt  Min.,  236,  1815,  Cleavekmd,  Min.,  429,  1822,  F.  ffaU^ 
Oat  Min.,  28,  1824,  &  BoHinaofi,  Cat  Amer.  Min^  166,  1826.  Brucite,  ou  Hydrete  de  magn^ie, 
BetuLj  Tr.,  838  (IndexX  1824.  Talk-Hydrat,  Magnesia-Hydrat,  Germ.  Monoklinoedrischoa 
Magnesiahydrat  oder  Texalith  (fr.  Texas,  Pa.)  Merm.,  J.  pr.  Ch.,  Izzxiu  368,  1861.  Amianthus 
(fr.  Hoboken)  J.  Pierce,  Am.  J.  Sci.,  I  64,  1818=Amianthoid  Magnesite,  Nemalite,  T.  NvMaOt 
ib.,  ir.  18, 1821=Bnidte  (Talk-hydrat,  **  hierher  zu  gehoren  scheint "),  Leonh.,  Handb.,  246, 1 826  * 
/.  D.  Whitney^  J.  Soc  N.  H.,  Boston,  36,  1849  (with  anal). 

Ehoinbohedral.    H  A  ^=82°  22*;.  0  A  i?=119°  89*' ;  a=:l-52078,  Hes- 
senberg.    Obeerved  planes:    0;    ^,  2i?,   —47?,  — |i?,  — i^,  — i-ff- 
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Oa2  i?=105^  63i',  OAiE=Ur  39i',  (9  A4:i?=98°  6',  (9 A | ^=112"  8/ 
Hessenberg.  Crystals  often  broad  tabular.  Cleavage :  basal,  eminent,  folia 
easily  seDarable,  nearly  as  in  gypsum.  Usually  foliated  massive.  Also 
fibrous,  nbres  separable  and  elastic. 


/*^r^"'  " 

^ 

■^    \ji. "f 

'-'i 

*/  --^     \ 

t -*.. 

^^?^"* 

bs 

Low's  mine,  Texas. 


Wood's  minei  Texas. 


H.=2-5.  G.=2-35,  Haidinger;  2-40— 246  £r.  Wermland,  Igelstrom  ; 
2*376,  fr.  Orenburg,  Beck ;  2*44,  nemalite,  Nuttall.  Lustre  pearly  on  a 
cleavage-face,  elsewnere  between  waxy  and  vitreous ;  the  fibrous  silky.  Color 
white,  inclining  to  gray,  blue,  or  green.  Streak  white.  Translucent 
— ^subtranslucent.     Sectile.     Thin  laminae  flexible. 

Var. — 1.  Foliated.    2.  Fibrous;  csJled nemalUe. 

Oomp. — Mg  It = Magnesia  68*97,  water  31*03=100.  Anal3r8es:  1,  Bruoe  (Bruoe^s  J.,  i.  26) ; 
2,  Fyfe;  3,  Stromeyer  (Untera.,  467);  4,  Wurtz  (This  Min.,  682,  1850):  5,  Fyfe  (Ed.  N.  PhiL 
J.,  viil  362);  6,  Thomson  (Min.,  I  157);  7,  Stromeyer  (Lc);  8,  Hermann  (J.  pr.  Ch.,  Ixzzii.  368); 
9,  Smith  A  Brush  (A.m.  J.  Scl,  ii.  xv.  214);  10,  Beck  (Verh.  Min.  St  Pet,  1862,  87);  11,  Igel- 
Strom  (AJc.  H.  Stockh.,  1858,  1 87) ;  12,  J.  D.  Whitney  (J.  Soa  N.  JBL,  Bost.,  vl  36, 1849) ;  13,  Wurts 
(L  a);  14^  Rammelsberg  (Pogg.,  Izxx.  284): 


1.  Hoboken  70 

2.  ■"  68-67 
8.  **  68-86 
4.  "  69-11 
6.  Swinaness  69*75 

6.  "           *  67-98 

7.  "  66-67 

8.  Wood's  mine,  Texas,     68*87 

9.  Low's  mine  "        66*30 

10.  Orenburg  (J)  67-24 

11.  Wermland  (J)  6804 

12.  Hoboken,  Nemalite       62*89 

13.  "  "             66*06 

14.  "  "             64-86 


tB 


012 
0*47 


0*64 


1*67 

1-18  1*57 

0-80 

0-60  1r, 

2*03    

8-69     

4*65     

5*63     

4-05     


ft  C 

30  =100  Bruce. 

31-43 =100  Fyfe. 

30-90  =100  Stromeyer. 

30-42  =l00Wurt8. 

80*26  =100iyfe. 

30'96  =100-51  Thomson. 

0-19  30-39  =100  Stromeyer. 

30-33  =100  Hermann. 

[31-93]  1*27  =  100  8  A  B. 

30*29  0*62=99*98  Beck. 

28-66  =  190-29  Igelstrom. 

28-36  4-10=100  Whitney. 

80-13  —^=101-81  Wurta. 

29-48,  §i  0-27=98-65  Eamm. 


Pyr.,  etc. — In  the  closed  tube  gives  off  water,  becoming  opaque  and  friable,  sometimes  turning 
gray  to  brown.  B.B.  infusible,  glows  with  a  bright  light,  and  the  ignited  mineral  reacts  alkaline 
to  test  paper.  With  cobalt  solution  gives  the  violet-red  color  of  magnesia.  The  pure  mineral  Is 
soluble  in  acids  without  effervescence. 

Obs. — ^Brudte  aooompauies  other  magnesian  minerals  in  serpentine,  and  has  also  been  found  in 
limestone.  Occurs  in  considerable  veins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  the 
Shetland  Isles,  where  it  is  sometimes  found  in  regular  crystals ;  at  I^schmiusk  in  the  Urals ;  at 
i>oi\jot  in  France ;  near  Filipstadt  in  Wermland,  in  Sweden,  in  roundish  masses  in  limestone.  It 
occurs  at  Hoboken,  N.  J.,  opposite  the  city  of  New  York,  in  seams  in  serpentine ;  in  Richmond 
Co.,  N.  Y. ;  on  the  peninsula  east  of  New  Rochelle,  Westchester  Co.,  N.  Y. ;  at  Wood's  mine, 
Texas,  Pa.,  in  large  plates  or  masses,  and  often  crystallizations  several  inches  across ;  -at  Low's 
mine,  with  hydromagnesite. 

The  angles  and  f.  177  given  above  are  from  Texas  crystals,  as  measured  by  Hessenberg  (Min. 
Not,  iv.  42).  G,  Rose  obtained  from  the  same,  aA/?=120°,  OA^H^Ud'*  40'-l6tt'*  51', 
i?A— i  j?=90'*.  The  author  gave  the  following  measurements  of  a  mmute  crystal  from  Low'i 
mine  (f.  170)  in  his  last  edit.;   OAi2=lI9^-119'55'',  OA2i?=106'' 30',  i?Ai?(by  calc)=rS2''  l,s 
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The  fibrous  Tariei7  (nemalite)  occurs  at  Hoboken,  and  Xettes  in  tho  Vosges. 

Named  after  A.  Bnioe,  an  earlj  American  mineralogist,  who  first  described  the  species. 

AlU^-Becomes  white,  pulyemlent,  and  carbonated  on  exposure,  and  also  crjrstallized,  constitat* 
ing  then  the  mineral  hydromagnesite ;  the  latter  is  sometimes  in  psoudomorphous  crystals  aftei 
bradte.  • 

211.  PTROOHROITB.    Pyrochroit  Z.  X  IgeMrdm,  Pogg.,  czzil  181,  1864,  (Efv.  Ak.  Stockh^ 

18H  205,  1865. 

Foliated,  like  brucite. 

&=2*5.  Lustre  pearly.  Color  white  ;  but  changing  on  exposure  to  bronze, 
and  then  to  black.  In  thin  pieces  transparent,  and  having  a  flesh-red 
color  by  transmitted  candle-light. 

Oomp.— ]fln  tij  or  (An,  Ag)  £[.  &n  ^=Protox7d  of  mang^ese  19*8,  water  20*2= 100.  Analy* 
«8:  Igelstrom  (L  a): 

fin  76-40  Mg3-14  Ca  1-27  *e  O'Ol  fl  16-36  C  [3-834] 

Pyr.,  «tc- — ^In  a  matrass  a  small  piece  becomes  at  surface  rerdigris-green,  then  dfrly  green, 
and  finally  brownish-black.  Yields  water.  B.B.  reactions  of  manganese.  In  muriatic  add  forms 
easily  a  dear  colorless  solution. 

Ohs, — (X^ors  in  veins  1  to  2  lines  broad  in  magnetite  at  Paisberg  in  Filipstadt,  Sweden. 

Xenngott  refers  here  (Jahrb.  Min.,  1866,  440)  a  mineral  which  Wiser  had  announced  as  a  hy* 
drouB  carbonate  of  manganese  (Wasserhaltiges  Xohlensaures  Mangan),  and  which  Haidinger 
(Uondb.,  493,  1845)  named  Wiaerite.  It  is  described  as  yellowish-white  to  gray  in  color,  pearly 
to  silky  in  lustre,  fibrous  in  structure,  and  as  coming  from  Gonzen  near  Sarganz,  tho  Canton  of  St. 
Gall,  in  Switzerland,  where  it  is  found  in  seams  in  a  granulitic  hausraanuite,  with  rhodoohrosite. 
Even  if  identical  with  prrochroite  in  composition,  it  was  so  imperfectly  and  incorrectly  described 
that  Igelstrom's  name  siiould  stand  for  the  species. 

212.  OIBBSrrB.  Wayellite  (fr.  Richmond)  C,  Dewey,  Am.  J.Sd.,  il  249, 1820;='Water  and 
Alumina,  id^  ib.,  iiL  239,  1821.  Gibbsite  J.  Thrrey,  N.  T.  Med.  Phys.  J.,  I  No.  1,  68,  April, 
1822.  HydrargilHte,  Gibbsite  of  Torrey,  CleaveL,  224,  782,  1822.  Hydrargillite  (fr.  Ural) 
G.  Boae,  Pogg.,  xlviil  564^  1889. 

Hexagonal,  Koksch. ;  monoclinic,  Descl.  In  small  hexagonal  crystals 
with  replaced  lateral  edges.  Oa  ^=92°  28',  C>  A|7?=:97°  22',  0  A  -i^= 
94°  55',  Koksch.  Planes  vertically  striate.  Cleavage :  basal  or  0  emi- 
nent. OccasionaUv  in  lamello-radiate  spheroidal  concretions.  Usually 
stalactitic,  or  small  maramillary  and  incrusting,  with  smooth  surface,  and 
often  a  faint  fibrous  structure  within. 

n.  =  2-r)-3-5.  G.=2-3~2-4:;  2-385,  fr.  Eichmond,  B.  Silliman,  Jr.; 
2*287,  Ural,  Hermann.  Color  white,  grayish,  greenish,  or  reddish- white ; 
also  reddish-yellow  when  impure.  Lustre  of  O  pearly ;  of  other  faces 
ritreous;  of  surface  of  stalactites  faint.  Translucent ;  sometimes  transpa- 
rent in  crystals.     A  strong  argillaceous  odor  when  breathed  on;    Tough. 

Var.— 1.  In  crystals ;  the  origmal  Av<^rar^tYe.    2.  Stalactitic;  gibbsite, 
Comp.-^^ £[*= Alumina  66-6,  water  34-4=100.    Analyses:  1,  Torrey  (L  c);  2,  B.  Silliman, 
Jr.  (Am.  J.  ScL,  II.  vii.  411);  3,  4,  Smith  k  Brush  (Am.  J.  ScL,  IL  xd.  51,  1853);  5,  Hermann 
(J.  pr.  Ch.,  xL  11) ;  6,  ▼.  Kobell  (J.  pr.  Ch.,  xlL,  and  L  491) ;  7,  v.  Hauor  (Jahrb.  G.  Reichs.,  iv.  397) : 

£i        9e       lig       A         gi        P 

1.  Bichmond,  Oitbs,       648      34*7      =99-5  Torrey. 

2.  -  "      (i)  64-1 9    0-30     84-23     0-59,  insoL  M6= 100*27  SiUiman. 

8.'         "  "  64-24      ir.       0*10    33-76      l-«3      0-67=100  S.  A  B. 

4..         "              "           63-48       ir.       005  34-68  109       <r.  =99-80  S.  *  B. 

h,J3T^\  Bydntrg,  64-03    3454    1-43=100  Hermann. 

6wTa]ftBioa,  *'  65-6      344      =100  KobeU. 

1         "  "  64-35    35-65    fr.  =100  Hauer. 

12 
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Dewej'  found  (L  a)  33-36  p.  c.  of  water,  with  *^  little  besides  aiumine  leit." 

Hennann  states  (J.  pr.  CIl,  zl.  32,  zlii.  1)  that  a  "gibbsite  "  Srom  Bichmond,  Ifa^s,  affbrdAd 
him  P  8*7-62,  £l  26*66,  £[  35*72=100.  But  the  true  gibbsite  has  since  been  analjised  anew  bj 
SUliman,  Jr.,  and  bj  Smith  ft  Brush,  without  finding  more  than  a  trace  of  phosphoric  acid,  sustain- 
ing the  original  analysis  of  Torrey.  This  at  least  is  certain,  that  gi|;)bsite  is  a  hydrate,  and  if  a 
phosphate  occurs  also  at  Richmond^  that  phosphate  is  not  gibbsite.  Rose's  hydrargUlite  (found 
crystallized  in  the  Urals)  is  identical  in  composition  with  gibbsite. 

Pyr.,  etc.— In  the  closed  tube  becomes  white  and  opaque,  and  yields  water.  B.B.  inftisible, 
whiteni!,  and  does  not  impart  a  green  color  to  the  flame.  With  cobalt  solution  gives  a  deep-blue 
oolor.    Soluble  in  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  was  discovered  by  lissenko  in  the  Schischimskian  mountains 
near  Slatoust  in  the  Ural ;  it  occurs,  according  to  Kokscharof,  in  cavities  in  a  talcose  schist  con- 
taining much  magnetite.  The  larger  crystals  were  1  to  2  in.  long.  With  corundum  at  Gumuch- 
dagh,  Asia  Minor;  also  on  corundum  at  Unionville,  Pa.;  in  Brazil,  resembling  wavellite.  The 
fitalactitic  occurs  at  Richmond,  Mass.,  in  a  bod  of  limonite ;  also  at  Lenox,  Mass. ;  at  the  Glove 
mine,  Union  Yale,  Duchess  Co.,  N.  Y.,  on  limonite;  in  Orange  Co.,  N.  Y. 

Named  after  Col.  Greorge  Gibbs,  the  original  owner  (after  extensive  foreign  travel)  of  the  large 
Gibbs*  cabinet  of  Yale  College.  Cleaveland  calls  the  Richmond  mineral  hydrargUUte  on  p.  224  of 
his  mineralogy,  but  on  p.  732  adopts  Torrey's  name  gibbsite. 

Kokscharof  states  that  the  Ural  crystals  are  optically  uniaxial,  and  hence  rhombohedral  (Bull 
AjC.  St  Pet,  V.  372) ;  Besdoizeaux  that  they  are  optically  monodinic  (0.  R.,  IxiL  987). 

213.  UMNITE.    Limonite  pt    Yellow  Ochre  pt   Bog  Ore  pt   Brown  Iron  Ore  (Brauneisen- 

stein)  pt    Quellerz  iferm.,  J.  pr.  Oh.,  xxvii  63. 

Massive.  In  stalactites  or  tuberose,  resembling  limonite.  Also  as  an 
earthy  yellow  ochre. 

H.,  Q-.,  and  other  physical  characters  same  nearly  as  for  limonite.  The 
darker  colored  kinds  usually  more  yellowish-brown,  the  lighter  rust-yellow. 

Var, — 1.  Submetallic  or  pitch-like  in  lustre,  brownish-black  in  color.    2.  Ochreoua,  yellow. 
Oomp.— 3Pe  H'=Oxyd  of  iron  74:-8,  water  26-2=100.    Analyses:  1,  A.  H.  Church  (J.  Ch 
Boa,  IL  ilL  214) ;  2,  8,  Hermann  (L  c.) ;  4,  Earsten  (Ejurst  Arch.,  xv.  1) : 

Fe  S(n  £[  P  Humicadd 

1.  Cornwall,  stdlaeL           73*73        24*40  —  — ^  loss,  etc.,  1-87=100  Church. 

2.  Novgorod,  %  ore »       6208  1-90  24-64  6-64  474=100  Herm. 

3.  ••             "      ^       6114  8-10  27-74  6*86  2*16=100  Herm. 

4.  New  York      "             66*33  0-75  26*40*  0*12  — ^,  te  3*6,  Si  2-80=100  Karat 

*  After  ezcL  47-00  land.  ^  After  excL  60-28  sand.  ^  Incladlng  humlc  acid. 

As  the  amount  of  organic  adds  in  Karsten's  analysis  was  not  determined,  its  right  to  be 
mduded  here  is  not  certain. 

Obg, — The  Cornwall  mineral  is  from  the  Botallack  nune,  and  was  stalactitic  and  of  a  ruat-yellow 
color;  G.=2*69.    That  of  Novgorod,  Russia,  was  a  bog  ore. 

Named  limnite  from  At/tvi?,  marsh,  Glocker  proposed  this  name  as  a  substitute  for  limonite,  on 
the  alleged  ground  that  the  word  limonite  was  of  French  extraction.  As  his  limonite,  or  limnite, 
was  bog  ore  exdusively,  the  name  is  appropriately  used  here.  Hermann^s  name  Quellerz  alludea 
to  its  water  or  marsh  origm. 

214.  UlfDROTAIiOrrX!.    Hydrotalkit  Ebehatetter.,  J.  pr.  Ch.,  xxvii  376,  1842.    Ydlkneritfs 

JSTcm.,  J.  pr.  Ch.,  xL  11,  1847,  xlvi.  267,  1849. 

Hexagonal.  Cleavage:  basal,  eminent;  lateral,  distinct.  Also  lamellar 
massive,  or  foliated,  and  somewhat  fibrous. 

BL.=2.  G.=2*04.  Color  white.  Lustre  pearly,  and  feel  greasy. 
Translucent,  or  in  thin  folia  transparent 

Oomp.^aklfl*+6  lifgfi+G  fi[=(i5H-i  Mg«)  6"+ 2  fl=Alumina  16-8,  magnesia  89-S^  water 
44-0=100.   .Qorresnonds  to  1  of  gUMie-j-B  of  5ruct^  with  6  £[  in  addition. 
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ioaly^es :  1,  Hermann  0-  <^)  i  ^  Hochstetter  (L  c.) ;  8-6,  Ranunelsberg  (Pogg^  xcviL  296) : 

C 

=  1 00  Hermann. 

10-54,  InsoL  1-20=99-60  Hoohst 
2  61  =  100-72  Ramm. 
6-05=100  Ramm. 
7-32=100  Bamm. 
7-30=100*59  Bamm. 

Pyr^  eto. — In  the  closed  tube  yields  mach  water.  B.B.  inAisible,  but  exfoliates  somewhat, 
and  gives  ont  light  A  weak  rose-red  with  cobalt  solution.  With  the  fluxes  intumesoes  and 
affords  a  clear  colorless  glass.    The  Snanim  mineral  reacts  for  iron. 

Obs.— Occurs  at  the  mines  of  Schischimsk,  district  of  Slatoust, 
implanted  on  talc  schist ;  at  Snarum,  Norway,  in  serpentine. 

Named  hydrotakiie  in  allusion  to  its  resembling  talc,  but  containing 
much  more  water,  and  vdlkneritCj  after  Captain  Volkucr. 

Honghite  of  Shepard  (Am.  J.  8ci,  II.  xii  210),  from  near  Oxbow, 
and  near  Somerville  in  Rossie,  St  Lawrence  Co.,  New  York,  is  hydro- 
talcite,  derived  fVom  the  alteration  of  spinel    The  color  is  white ; 
lustre  faint,  pearly.    H.=2-5.    G.= 2-0—21.    The  crystals  are  in  / 
all  conditions,  from  the  pure  spinel  to  octahedrons  with  rounded  ^ 
edges  and  pitted  or  irregular  suH*ace8,  and  it  also  occurs  in  flattened 
nodules.     The  surfaces  are  sometimes  soft  and  altered,  when  the 
edges  or  angles  have  the  hardness  of  spinel    S.  W.  Johnson,  who 
has  redescribed  the  mineral,  obtained  in  one  analysis  (Am.  J.  Sci., 
n.  xiL  861X  ^  19*743,  Mg  36-292,  C  8-458,  insoluble  spinel,  eta, 
8-264,  silica  3020,  water  (by  diff.)  24223.    The  whole  loss  by  igni- 
tion in  one  trial  was  40-86  p.  c. ;  which  would  give  33  to  34  p.  c.  of  water.    It  is  associated  with 
dolomite,  spinel,  phlogopite,  graphite,  and  serpentine. 

216.  FYROATTRITB.    Fyroaurit  Igelstrdm^  CEf^.  Ak.  Stockh.,  xxiL  608,  1865. 

Hexagonal.     In  six-sided  tables. 

Color  submetallic,  gold-like.     Subtranslncent. 

Oomp.— Pefi*+6Mgfi+6fl:=(j3Pe  +  iSfg*)fi»+2fi=Se8quioxyd  of  iron  28*9,  magnesia 
35-8,  water  40-8=100.  Corresponds  to  1  of  2imnife+ 6  of  hrucite,  with  6  H  in  addition,  differing 
from  hydrotalcite  in  the  presence  of  iron  in  place  of  aluminuuL    Analysis  :  Igelstrom  (L  c.) : 

Pe  23-92        %  34-04        S  34-66        0  7-24 

Pyr.,  etc — ^Yields  water.    B.B.  infusible.    Perfectly  soluble  in  muriatio  add. 
OlMk-— From  the  Longban  iron-mine  in  Wermland. 

216.  aUMBHTEI.  Feste  Uranokker  pt  Wei-iLy  Min.  Syst.  26,  1817,  Hoffin.  lOn.,  iv.  a,  279 
lichtea  XJranpecherz  Freieakben.  Uranisches  Gummi-Erz  Breifh.^  Uib.,  60,  1880,  Ohar.,  218, 
1833.  XJrangammi  BreUh^  Handb.,  908,  1847.  rhosphor-Gummit  Herm,y  J.  pr.  Oh.,  Ixxvi  327, 
1859. 

Amorplious.     In  rounded  or  flattened  pieces,  looking  much  like  gum. 

H.=2-5— 3.  G.=3-9— 4:-20,  Breith.  Lustre  greasy.  Color  reddish- 
yellow  to  hyacinth-red,  reddish-brown.  Streak  yellow.  Feebly  trans- 
lucent. 

Comp. — (^,  9o)  fi*,  with  some  opal  silica,  phosphate  of  lime,  and  other  impurities.  Hormani; 
dedmsed  the  O  ratio  for  ft',  S^  l§i,  £[^  2 :  24 :  5  :  26,  or  1 : 1  for  oxyds  and  water.  Hence  analogous 
to  UmmiBy  and  sustaining  the  supposed  close  relation  of  uranium  and  iron.  Analysis:  Kerstei 
(fldiw.  J.,  Ixvl  18) : 
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Some  Bpecimeos  oontain  traoea  of  vanadic  add. 

Pyr.,  eta — Yields  much  water  and  a  bitmnmous  odor.  With  salt  of  phosphorus  in  0  J*,  ^vei 
a  yellow  bead,  becoming  green  in  B.F.  (due  to  uranium),  learing  an  undissolyed  Edceleton  of 
silica. 

Obfd — ^From  Johanngeorgenstadt,  with  urani'nite. 

217.  P8IIjOMBI<ANB.  Derb  Brunsten  pt  TToZl,  Min.,  268,  1747.  Magnesia  indurata  pt 
Orofutj  Min.,  106,  1768.  Schwaiz  firaunsteinorz  pt  Werfk^  Bergm.  X,  1789,  886.  Yerhartetes 
S(^warz-Braunsteinerz  pt.  EmmerUng,  ^On.,  'v.  532,  Karsta^  Tab.,  54,  1800.  YerK  Schwar& 
Manganerz  pt  KarsL,  Tab.,  72,  1808.  Schwarz-Eisenstein  pt.  Fern.,  v.  Lecmh.,  etc.  Black 
Hematite,  Black  Iron  Ore,  Compact  Black  Manganese  Ore.  Hartmanganerz.  Psilomelane  Jlaid^ 
Trans.  B.  Soa  EdinU,  1827. 

Massive  and  botryoidal.    Reniform.     Stalactitic. 

II.=5— 6.  G.=3*7— 4:'7.  Lustre  submetallic.  Streak  brownish-black, 
shining.     Color  iron-black,  passing  into  dark  steel-gray.     Opaque. 

Oomp« — (fia,  fin)  ItnH-JIn+nflfin  [+aq];  or,  for  the  anhydrous  kinds,  (fio,  Mn) Mn+I^n. 
Each  of  these  fonnulas  is  equivalent  to  simply  B'  0'.  Bammelsberg  writes  for  the  mineral  (Ba^ 
Mn)  Mn'+^,  with  some  Sin  as  mixture.  For  the  Elgersburg  ore  (anal.  7)  Schmid  deduces  the 
Tormula  (ia  An)  Mn*-h6fir,  which  may  be  written  (Ba,  Mn)  itn+3  6  Un+ 36,  equivalent  to 
il'  0'+ 3  il'  0*+  3  fl=fr  0"+}  fi  As  the  mineral  occurs  only  massive,  the  true  nature  of  the 
species  is  doubtful 

Analyses:  1,  2,  Turner  (Edinb.  Trans.,  xL);  8,  Fudis  (Schw.  J,  IziL  255);  4,  Bammelsberg 
(Handw.,  iu  78) ;  6,  E.  last  (J.  pr.  Ch.,  Ixxxiv.  60) ;  6,  Schemer  (Arch.  d.  Pharm.,  zxzv.  260) ;  7-9, 
Schmid  (Pogg.,  cxxvi  161) : 

Ba 

16-36 
16-69 


1.  Schneeberg 

2.  Bomandche 

3.  Baireuth 

4.  Horhausen 


69-80 
70-97 
81*8 
81-36 


0 
7-36 
7-26 
9*5 
9*18 


i. 


5.  Olpe 

6.  Dmenau 


85-17    4-49     

83*3      9*8        6-8 


4-5 
3-04 

1-36 


7.  Elgersburg       (G.=4*307)  68*27    8*16     17*27 

8.  Oehrenstock     (G.=4134)  70*54  10*09    1092 

9.  Nadabula         (G.=4-332)  82*46    9-87      0*01 


6*22,  §10*26=100  Turner. 
4*13,  Si  0*95=100  Turner. 
4-2=100  Fuchs. 

3*39,  Si  0-53,  Cu  0*96,  3Pe  1*43,  Ca  0-38, 

^a,  Mg0-82=100*61  Ramm, 

4*02,  Cul-28,  Co  0*81,  Ca  0*37,  insol 

2-51  List 

4-3,  Cal*8,  X12-1,  Fe  03,  Si  1*17  = 

99-1  Scheffier. 

4*84,  §i  0-61,  PeO-10,  Xl  0*31,  l^bO'll, 

%  0*02,  Ca  0*16,  ]N"a  0-08=99*82  Schmid. 

0*21     5*86,  Si  0*32,  Fe  0*17,  Xl  0*21,  Cu  0*25. 

fig  0*13,  Ca  1-26,  Na  0-26=100-21  Schmid. 

3*05    3*2 1 ,  Fe  0*30,  Xl  0-08,  ^o  0-29,  Cu  0-02, 

fig  0-03,  Ca  0-20,  Na  0*22 =09*74  Schmid- 

Other  varieties  of  the  so-called  psilomelane  contam  little  or  no  water.  Analyses :  10,  Claus- 
broch  (Ramm.  let  Suppl.,  121);  II,  Ebelmen  (Ann.  d.  M.,  III.  xiz.  1 55) ;  12,  Rammelsbex^  (Pogg., 
Ixviii  72);  13,  Schultz  (Ramm.  Min.  Ch.,  1006) : 

fig      fi 

,  Ca  0-91,  Cu  0*40,  Si  0*52=100*29  C 

1-05     1*67,  Fe  0-77,  Si  0-60=99*47  Ebehnen. 
0*21  [1-43],  Ca  0-60,  Cu  0*30,  Co  0*64,  Si  0*90= 

109  Ramai. 
[0*23],  Ca  1*05=100  Schultz. 

Pyr.,  etc. — In  the  closed  tube  most  varieties  yield  water,  and  all  lose  oxygen  on  ignition ;  with 
the  fluxes  reacts  for  manganese.    Soluble  in  muriatic  acid;  with  evolution  of  chlorine. 

Obs. — This  is  a  common  ore  of  manganese.  It  is  frequently  in  alternating  layers  with  pyrolu* 
site.  It  occurs  in  botryoidal  and  stalactitic  shapes,  in  Devondbire  and  Cornwall ;  at  Ilefeld  in  the 
Ilarz;  also  at  Johanngeorgenstadt  Schneeberg,  Ilmonau,  Siegen,  etc.;  at  Elgersburg  and  Oehren* 
ftock,  Thunogia,  and  Nadabula,  Hungary. 

It  i^nns  mammillary  masses  at  Chittenden,  Irasburg,  and  Brandon,  Vt 

Named  from  i/^f '  <$>,  smooiJi  or  nahedf  and  /ilAa^,  black. 
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218.  WAD.  (A)  BOG  MANGANESE.  Magnesia  friabilis  terriformis  Oronst,  Min.,  105, 1758 
Earthy  Ochre  of  Mang.,  Black  "Wad  pt,  Kirwan,  Min.,  1784,  1796.  Schwarz  Braunsteinerz 
Manganschaum,  Karst^  Tab.,  1808.  Brauner  Eisenrahm  Wem.  Bog  Manganese.  Ouatitc 
BiboL,  Min.,  241,  1841.  Groroilite  Berth.,  Ann.  Gh.  Phya.,  11  19,  1832,  Beissacherit  BaicL 
Jahrb.  G.  Beichs.,  yu.  609,  1856. 

(B)  ASBOLFTE.  tCobaltum  nigrum  Agric,  Bcrmann.,  459, 1529.  Svart  Kobolt-Jord,  Min 
Gob.  tcrrea  fnliginea,  WaH,  Min.,  285,  1747.  Kobalt-Midm,  Ochra  Gob.  nigra,  Oronst^  Min., 
211,1758.  Eobolt-Erde,  Schwarzer  Erdkobalt,  Busskobalt,  Kobaltmanganen,  G^enrk  Earthy 
Oobalt,  Black  Gobalt  Ochre.  Oobalt  ozjde  noir  II.,  Tr.,  iv.  1801.  Kakochlor  (fr.  LaasiU) 
BreUK^  Char.,  240,  1832,  Handb.,  896,  1847.  Asbolan  (fr.  Kamsdorf,  etc.)  Breith.j  Handb., 
332,  1847. 

(G)  LAMPADITE.  Kupfermangan  Lampadiits,  Neue  Erfahr.  im  Gebiete  der  Gh.,  etc.,  it 
70.  Knpfermangauerz  BreUh,,  in  Hoflm.  Min.,  ir.  b,  201,  1818.  Gupreous  Manganese.  Pelo- 
konit  G.  F.  BicJUer,  Pogg.,  xxi.  591,  1831.    Lampadite  ffuoL,  Min.,  238,  1841. 

The  manganese  ores  here  included  occur  in  amorphous  and  reniform 
masses,  either  earthy  or  compact,  and  sometimes  incrusting  or  as  stains. 
They  are  mixtures  of  different  oxyds,  and  cannot  be  considered  chemical 
compounds  or  distinct  mineral  species. 

Ii.=0-5— 6.  G.=3— 426;  often  loosely  aggregated,  and  feeling  very 
light  to  the  hands.     Color  dull  black,  bluish  or  brownish-black. 

Comm  Var. — Bammelaberg  considers  them  related  essentiallj  to  psilomelane  under  the 
formula  ft  Mn+S  (or  2  ^),  but  mixed  with  other  ingredients. 

Varieties:  (A)  Manganesian;  (B)  Gobaltiferous ;  (C)  Cupriferous. 

A  Bog  Manganese.  Gonsista  mainly  of  oxyd  of  manganese  and  water,  with  some  oxyd  of 
iroDL  and  often  silica,  alumina,  baryta.  The  Derbyshire  wad  sometimes  gives  the  angle  of  barite, 
101  42',  with  which  mineral  it  is  in  part  impregnated.  The  wad  of  Leadhills  is  pseudomorpbous 
after  calcite.  OroroUiie  occurs  in  roundish  masses  of  a  brownish-black  color,  and  reddish-brown 
streak;  with  H.  somethnes  6—G*5;  it  is  from  Groroi  in  Mayenne,  Vicdessos,  and  Gautern,  in 
Prance.  Beissacheriie  is  the  ore  analyzed  by  Homig  (anaL  14),  which  is  remarkable  for  the 
amount  of  water.  Huot's  name  oiuUUe  is  from  the  French  spelling  of  wad.  Wad  is  of  English 
origin.  The  wad  of  the  Gumberland  miners  is  graphite,  a  wrong  use  of  the  word,  says  Mawe  in 
his  Mineralogy  of  Derbyshire. 

K  AsBOUTE,  or  EarUiy  Gobalt,  is  wad  containing  oxyd  of  cobalt,  which  sometimes  amounts  to 
"2  p.  a  Named  from  d<r$j\rij  soot  (or  Asbolan  from  doS>Xaiyt,*,  to  soil  like  soot).  For  anaL  16-17, 
Rammelsbcrg  writes  the  formula  (Co,  Cu)  Mn'+4  IL  Breithaupt's  cacochlor  includes  the  ore 
from  Bengersdorf  in  Lausitz  (anaL  15),  having  H.=2— 2*6,  G. =3- 15— 8*2 9. 

G.  Lahpaihtb,  or  Gupreous  Manganese.  A.  wad  containing  4  to  IS  p.  a  of  oxyd  of  copper, 
and  often  oxyd  of  cobalt  also.  It  graduates  into  black  copper  (Melaconite  or  Kupferschwarse). 
G.=81 — 3*2.  Peloconite  is  a  browuish-black  variety,  having  a  liver-brown  streak ;  H.  =3  j  G.= 
2-509— 2*567;  from  Bemolinos  m  GhilL 

Special  formulas  have  been  written  for  several  of  the  following  analyses ;  but  these  bog  miner- 
lis  are  not  simple  species. 

Analyses:  1,  Klaproth  (Beitr.,  iiL  811);  2,  3,  Tumor  (Edinb.  J.  Sci.  N.  S.,  iu  213);  4,  6,  Ber- 
thier  (Ann.  Gh.  Phys.,  IL  19);  6,  Wackenroder  (Kastn.  Archiv.,  xiii.  302,  xiv.  257);  7,  Scheflacr 
(Arch.  d.  Phamwxxxv.  260):  S,  Rammelsberg  (Pogg.,  IxiL  157);  9,  Igelstrom  (Jahresb.,  xxv. 
342);  10,  11,  Beck  (Eep.  Mm.  N.  Y.,  55);  12,  Berthier;  13,  Bahr  (J.  pr.  Gh.,  liiL  308,  fr.  Oefv. 
Ak.  Stockh.,  240, 1850) ;  14,  E.  Homig  (Jahrb.  G.  Beichs.,  viL  312) ;  15,  Klaproth  (Beitr.,  IL  808) ; 
16,  Dobereiner  (Gilb.  Ann.,  Ixvil  333);  17,  Rammelsberg  (Pogg.,  liv.  551);  18,  Kersten  (Schw 
J.,  Izvi  1);  19,  Bammelsberg  (Pogg.,  liv.  545);  20,  Bottger  (lb.): 

L   Wad, 

An       Ut\  0  7e  Ba  Cu  £[ 

L  Oknsthal                         68*  6*5  I'O  17*5,  Si  80,  G 10  Klaproth. 

2L  DevoDflhite                      7912  8*82     1-4  10-66=100  Turner. 

S.  Defbyahire                 38*59  52*34  5*4  10*29,  insoL  2*74=109*36 1 
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4i  Vicde8808 
6.  GroroQUe 
6.  Badon 


An 

69-8 
62-4 


SCQ 


32-73 


0 

12-8 


7.  Bmenau  66-6     12'1 

8.  RiibeUnd  67-60   13-48 

9.  Wostgothland     82-51  

10.  HiUsdale,  N.  T. 68-50  

11.  AuBterUtz,    "     58-50  

12.  Siegen  68-5     10-4 

13.  Skidberg  66-16  


14.  Gastein 


34-16 


Fe     ]6a       Cu    fi 

—  12-4,  in-0=100-9  BerUiier. 

6-0     16-8,  day  3-0=100  Berthier. 

9-33   4-0  31-33,  f»b  12-83,  f»b 8-0, ^eO-33,8iO-ia 

quartz  2-60  W 

IK)    8-1         9-8,  Si  2-6=100  Scheffler. 

1^1  0-36       10-30,  Si  0-47,  Ca4-22,  &  3*66=100  R 

0-77   6-58,  §i  1-43,  Stl  6-30,  Ca  1-91,  Mg 

0-69=99-21Iglst. 

16-75   11-50,  insol.  8-25=100  Bock. 

22-00  17-00,  insoL  2-60=100  Beck. 

5-7     —  12-9  (with  loss),  3cl  10-7,  quartz  1-8  B. 

2-70  15-34CoO-02  12-07,  Si  092,  3tl  0-75,  Ca  0-69,  Mg 
0-28,  i.  0-28=99-11  Bahr. 
14.10  16-90,  Ca  C  7-59,  sand  27-27  Homig 


iin    Hn 

0 

Fe    «a 

Co 

16.  LausitE 

16-0 

19-4* 

16.  Kamsdorf 

31-21    

6-78 

3205 

17.         « 

40-05   

9-47 

4-56  0-50 

19-45 

IL  Earihy  CdbdU;  Asbolite. 

Cu 
0-2 


fi 


17-0,  Si  24-8,  3fcl  20-4=97-8  KL 

22-90=92-94  D. 

4*35  21-24»]S:*0-37=99-94Bainm. 

in.    Oupreaua  Manganese;  Lampadite;  Kupferscbwarze,  or  Blade  Copper,  in  part 

i[ii    Un       0       Fe     £a    Co       Cu      ^ 


18.  Schlackenwald 

19.  Eamsdorf 

20.  " 


74-10 


0-12 


4-80  20-10,   Si  0-3,   gypsum    1-05= 

100-47  Kersten. 

49-99   8*91    4-70  1-64    0*49»»  14-67  14-46,  Ag  069,  t  0-52,  Si  2-74, 

Ca  2-25=101-06  R. 

63-22 9-14    1-88  1-70    0-14^  16-86  1694^ fc 0-65,  Ca  2-86=  103-44  B. 

*  With  oxyd  of  manganeio.  ^  With  oxyd  of  nickel. 

Pyr.,  etc.— TTo^I  reacts  Uko  psilomelane.  Earthy  cdbatt  gives  a  blue  bead  with  salt  of  phos- 
phorus, and  when  heated  in  ILF.  on  charcoal  with  tin,  some  specimens  yield  a  red  opaque  bead 
(copper).  Cupreous  Tnanganese  gives  similar  reactions,  and  three  varieties  give  a  strong  man- 
ganese reaction  with  soda,  and  evolve  chlorine  when  treated  with  muriatic  add. 

Obs.^-The  above  ores  are  results  of  the  decomposition  of  other  ores— partly  of  oxyds,  and 
partly  of  manganesian  carbonates.  They  occur  at  the  localities  above  mentioned,  and  many 
other  places.  Wad  or  bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Duchess, 
N.  T.,  at  Austeriitz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  and, 
according  to  Mather,  has  proceeded  from  the  alteration  of  brown  spar ;  also  in  the  south-west 
part  of  Martinsburg,  Lewis  Co.,  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue 
Hill  Bay,  Dover,  and  other  places  in  Maine. 

Earthy  cobalt  occurs  with  cobalt  pyrites  at  Eiechelsdorf  in  Hesse ;  Saalfeld  in  Thuringia;  at 
Nertschinsk  in  Siberia;  at  Alderly  Edge  in  Cheshire.  An  earthy  cobalt  occurs  at  Mine  la  Motte, 
^Missouri,  which  contains  10  or  11  p.  c.  of  oxyd  of  nickel,  besides  oxyd  of  cobalt  and  copper,  with 
iron,  lead,  and  sulphur ;  also  near  Silver  Bluf^  South  Carolina,  affording  24  p.  c.  of  oxyd  of  cobalt 
to  76  of  oxyd  of  manganese. 

Cupreous  manganese  is  found  at  Sdilackenwald,  and  at  Kamsdorf  near  Saalfeld ;  at  Lauterberg 
in  the  Harz.     Peloconite  is  from  Remolinos,  Chili,  where  it  occurs  with  chrysooollis  or  malachite. 

Yabyacitb.  Yarvadte,  referred  to  on  p.  171  as  an  altered  manganite,  approaches  a  wad  in 
composition.  PhilUps  obtained  (Phil.  Mag.,  vL  281,  vii  284)  Mn  63-8,  0  31-7,  fi  6-0;  or  An 
81-7,  0  13-3,  ]G[  5-0.  A  similar  compound  from  Befeld  in  the  Horz  0^  part  pscudomorphous  after 
caldte)  afforded  Turner  An  80-79^  0  14-23,  ti  4-98=100,  and  Duflos  (Schw.  J.,  Ixiv.  81}  &U 
81-40,  0  13-47,  fl  5-13=100. 
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OXTDS  OF  ABSENIC,  ANTJMONYy  ETC.  183 


U.  OXTDS  OF  ELEMENTS  OF  THE  ARSENIC  AND  SULPHUE 
GROUPS,  SERIES  II. 

L  ABSEHOUTB  aBOTTP.    Comp.  BO".    Isometric. 

219.  ABSBNOIXTB  AsO'  220.  SEVABaCOKTrCE  SbO* 

t  YALENTINITB  GBOUP.    Comp.  BO".    Orthorhombic. 

221.  YALENTDntB  Sb  0'  224.  HOLYBDITB  Mo  0" 

222.  (?)Bi8iaTK  BiO"  225,  TuNGSTiTE  WO' 
S23.  (?)Kabelintib             BiO^+ttBiS] 

3.  KBBMBSITE  GBOUP.    Comp.  B  0',  with  S  replacing  part  of  0.    Monodinia 

226.  Kebhgsitb  Sb  (0,  Sf 

1  CKBTANTITB  GBOUP.    Comp.  B  O'+B  0». 

227.  CsBYAJsmxE  SbO"+SbO*. 

4CP«R^»aBL— 228.  Stibioonitb  Sb  0^+aq.    229.  YoLasBiTE  Sb  0*+aq. 


219.  ABSBNOIJTB.  Arsenicum  nativum  farinaceum,  A.  n.  crjstallinum,  WalLj  224,  1747. 
A  caldfonne  Oronst^  207,  1758.  A.  cubicum,  eta,  Linn,^  17G8.  White  Arsenic  iTi^  1771 
Arsenic  blanc  natif  Fi\  Naturlichor  Arsenikkalk.  Arsenikblilthe  Karst..,  Tab.,  79,  1800. 
Arsenic  oxid^  K  Adde  arsenieux  Fr.  Ozyd  of  Arsenic,  Arsenous  add.  Arsenigo  Saure 
Gtirm,    Arsenit  ZTaid,  Handb.,  487,  1845.    Araenolite  Dana^  Min.,  139,  1854. 

Isometric.  In  octahedrons  (f.  2).  Usually  in  minute  capillary  crystals, 
Btellarly  aggregated,  or  crusts  investing  other  substances.  Also  botryoidal, 
stalactitic;  earthy. 

H.=l-5.  G.=3*698,  Roget  &  Dumas.  Lustre  vitreous  or  silkv.  Color 
white,  occasionally  with  a  yellowish  or  reddish  tinge.  Streak  white,  pale 
yellowish.     Transparent — opaque.     Taste  astringent,  sweetish. 

Oomp.— X8=0xygen  24*24,  arsenic  75'76=100. 

Pyr.,  etc — Sublimes  in  the  closed  tube,  condensing  above  in  minute  octahedrons.  B.B.  on 
diai^oal  volatilizes  in  white  flmaes,  giving  a  white  coating  and  an  alliaceous  odor.  Slightlj  soluble 
In  hot  water. 

Obs. — Accompanies  ores  of  silver,  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc.,  as  a  result 
of  the  decomposition  of  arsenical  ores.  Occurs  at  Andreasberg  in  the  Hans ;  at  Wheal  Sparnon 
in  Oomwall ;  Joachlmsthal  in  Bohemia ;  Kapnik  in  Hungary ;  tho  old  mines  of  Biber  in  Hanau ; 
&e  Oi^ir  mine,  Nevada ;  the  Armagosa  mine,  Great  Basin,  CaL 

AraBn<^te  has  been  observed  as  a  fUmace  product  in  ortiwrhombic  crystal.%  probably  isomorphoui 
wHh  valentinite.  Xs  and  5b  are  known  to  be  isodimorphous.  The  prismatic  form  is  obtained  from 
tabUmatlon  at  a  temperature  above  200^  C,  and  the  isometric  at  one  much  lower 
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184  OXYGEN  COMPOUNDS. 

As  the  name  arsenUe  ia  used  in  chemistiy  for  compounds  of  arsenous  acid,  the  author  in  ISS^l 
changed  it  to  arsenolite. 

Alt. — Native  arsenic  is  often  covered  by  a  blackish  crust  or  powder,  whi(^  has  been  considered 
a  suboxjd  (As) ;  but  according  to  Suckow,  it  is  a  mixture  of  metallic  arsenic  and  arsenous  acid. 

220.  SENARMONTTTE.    Antimoine  0Tyd6  octa^drique  ff,  de  Senarrwnt,  Ann.  Ch.  Phys^ 

IIL  zzzi.  504,  1851.    Senarmontite  Dcma,  Am.  J.  ScL,  II.  xil.  209,  1851. 

Isometric ;  in  octahedrons  (f.  2).  Cleavage :  octahedral,  in  traces.  Also 
granular  massive :  in  crusts. 

H.=2— 2'6.  (jr.=5*22 — 5*3.  Lustre  resinous,  inclining  to  subadaman- 
tine.     Transparent — ^translucent.     Colorless  or  grayish.     Streak  white. 

Oomp. — 5b  (like  valentinite)= Oxygen  16-44,  antimony  83*56=  100,  with  sometimes  1  p.  cof 
lead  and  1  to  3  p.  a  of  grayish  day,  Rivot  (L  a). 

Pjrr.,  etc. — in.  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  charcoal  fuses  easily,  and 
gives  a  white  coating ;  this  treated  in  R.F.  colors  the  outer  flame  greenish-blue.  Soluble  in 
muriatic  acid. 

Obs. — ^A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.  First  found  in 
the  district  of  Haradas  in  Algeria ;  occurs  also  at  Pemeck  near  Malaczka  in  Hungary ;  Endellion 
in  Cornwall;  the  antimony  mine  of  S.  Ham,  Canada.  SDhe  octahedrons  from  Algeria  are  some- 
times nearly  ^  in.  in  diameter. 

Named  after  H.  de  Senarmont,  who  first  described  the  species. 

221.  VAIiBNTINTm.  Ghauz  d'antimoine  native  (fr.  Chalanches)  Uongez,  J.  dePhys.,  zziiL 
66,  1*783 ;  (fr.  Przibram)  Bossier,  Orell's  Ann.,  1787, 1  334.  Antimoniiun  spatosum  album  .5ac- 
quetf  ib.,  1788,  L  523.  WciFS-Spiesglaserz  Wem.,  ffoffm.,  Bergm.  J.,  386,  398,  1789.  Weiss- 
Spiessglanzerz  Klapr.,  Croll's  Ann.,  1789,  l  9 ;  Beitr.,  iii.  183,  1802.  Antimoine  oxyd^  JJ.,  Tr^ 
iv.  1801.  White  Antimonial  Ore  Kirwan,  i  251,  1796.  White  Antimony,  Oxyd  of  Antimony. 
Antimonbliithe  v,  Leonh.,  Handb.,  160,  1821.  Ezit^e  BeucLj  Min.,  616,  1832.  Exitelite  Chajh 
man,  Min.,  89,  1843.    Yalentinit  Ecudf  Handb.,  506,  1845. 

179  Orthorhombic.     /A 7=136°  68';  0 A  1^=105°  35';  a  : 

/I 7.      h  :  (?=3-5868  :  1  :  2-5366.     Observed  planes :  /,  i-t,  ^  1-t, 

ff      ^*  /aA    4:-*,,  2-2.  l-iAl-?,adj.,=70^32',^iAfi=129°32',/Ai-i= 

/" </    \  111°   31'.     Often  in  rectangular  plates  with  the  lateral 

edges  bevelled,  and  in  acicular  rhombic  prisms.  Cleavage  : 
Z  highly  perfect,  easily  obtained,  Twins :  composition- 
plane,  irlj  producing  an  aggregation  of  thin  plates.  Also 
massive  ;  structure  lamellar,  columnar,  granular. 

k i       /       H.  =  2-6—3.      G.  =  6-666,   crystals  from  Braunsdorf. 

\\  \\'    Lustre  adamantine,  i-l  often  peai-ly ;  shining.    Color  snow- 

^^^^    white,  occasionally  peach-blossom  red,   and  ash-gray  to 
brownish.     Streak  white.     Translucent — subtransparent. 

Oomp.— Sb= Oxygen  16-44,  antimony 8356= 100.  Analysis:  1,  Yauquelin  (Hauy's  Min.,  it 
274);  2,  Snckow  (Jahresb.,  1849,  733): 

1.  Allemont     Oxyd  of  antimony  86        Ibid,  with  3Pe  3        SUica  8=97. 

2.  Wolfach  "         "         91-7  "         3Pe  12        "      0*8,  Sb  6-3=100. 

Mongez,  who  makes  the  first  mention  of  this  mineral  flrom  a  disoovery  of  the  adcular  variety  at 
AUemont,  correctly  regarded  it  as  native  oxyd  of  antimony,  as  afterward  confirmed  by  Yauquelin, 
and  by  Bossier  (1.  a)  for  the  Bohemian  variety.  Prof.  Hacquot  and  Klaproth  annouunced  in 
1788,  1789,  the  probable  presence  in  the  latter  of  muriatic  sdd;  but  in  1802  Klaproth  pronounced 
this  also  pure  ozyd  of  antimony. 

Pyr^  etc.— Same  as  for  senarmontite. 
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0XTD8  OF  AB8BNI0,   ANTIMONT,   ETC.  ISc 

Obs« — Occars  with  other  antimonial  ores,  and  results  flrom  their  alteration.  Found  at  Przl 
bram  in  Bohemia,  in  vems  traversing  metamorphic  rocks ;  at  Pelsobanya  in  Hungary,  with  8tibnit€ 
and  araenopyrite ;  Malaczka  in  Hungary ;  Braunsdorf  near  Freiberg  in  Saxony ;  Allemont  in 
Danpliiiiy.    Also  at  the  antimony  mine  of  South  Ham,  Canada  East 

AnUmonophyUiie  of  Breithaupt^  of  unknown  locality,  occurriDg  in  thin  angular  six-sided  prism' 
is  probably  valentinite.  ^ 

The  prismatic  form  of  Sb  is  obtained  from  solutions  at  a  temperature  above  100°C. 

Named  after  Basil  Valentine,  an  alchemist  of  the  15th  century,  who  discovered  the  properties 
o'  antimony. 

222.  HTHMi'i'i-L    Oxyd  of  Bismuth,  Bismuth  Ochre.    Wismuthooker  Gerjn.    Bismuth  oxyd^ 

Dr.    Bismitd  Dana, 

Crystalline  form  not  observed.  Occurs  massive  and  disseminated,  pul- 
verulent, earthy ;  also  passing  into  foliated. 

G, =4-3611,  Biisson.  Lustre  adamantine — dull,  earthy.  Color  greenish- 
yellow,  straw-yellow,  grayish-white.    Fractm'e  conchoidal — earthy. 

Comp. — 5i=0xygen  10*35,  bismuth  89*65=100,  along  with  some  iron  and  other  impurities. 
Analysis  by  lampadiufl  (Handb.  cb.  AnaL,  286) : 

Oxyd  of  bismuth  86*4,    oxyd  of  iron  5*1,    carbonic  add  4'1,    water  3*4=99. 

Snckow  obtained  for  another  from  Fichtelgeblrge,  derived  from  the  decomposition  of  aikinite 
(Die  Verwitt.  im  Min.,  14^  Si  96*6,  Xs  1-6, 1?e'  H»  2-0=100. 

P3rr.,  etc. — In  the  closed  tube  most  specimens  give  off  water.  B.B.  on  charcoal  fuses,  and  is 
ea?\ij  reduced  to  metallic  bismuth,  which  in  O.F.  gives  a  yellow  coating  of  oxyd.  Soluble  in 
nitric  add. 

Obi. — Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  Joachimsthal  in  Bohemia ;  with  native 
gold  at  Beresof  in  Siberia;  in  Cornwall,  in  St  Koach,  and  near  Lostwithiel. 

Dr.  Jadcson  reports  an  oxyd  of  bismuth  not  carbonated,  as  occurring  with  the  totradymite  of 
Yirginia. 

See  fbrthor,  Bisuutitb,  p  716. 

223.  KARELXMITB.    Earelimt  EBrmannf  J.  pr.  Gh.,  Ixxv.  448, 1858. 

MaBsive.  Structure  crystalline.  Cleavage  in  one  direction  rather  dis- 
tinct, 

BL=2.  G.=6*60,  Herm.  Lustre  strongly  metallic  within.  Color  lead- 
gray. 

Oomp. — ^5i  with  Bi  S.    Analysis :  Hermann  (L  c) : 

0  [6*21]  S  3-58  Bi  91-26=100 

'Bjr^  etc. — In  tube  gives  sulphurous  acid  but  no  sulphur,  yielding  a  gray  slag  with  globules 
(^  bismuth. 

Oba^— From  the  Savodinsk  mine  in  the  Altai,  along  with  hessite  (telluric  silver).  The  mineral 
18  not  homogeneous,  containing  along  with  the  metallic  substance  a  gray,  earthy  mass  of  bismu- 
tite.  By  treating  the  powdered  mass  with  muriatic  acid,  a  metallic  powder  remains,  which,  ex- 
amined with  a  lens,  and  washed,  prores  to  be  entirely  free  firom  any  native  bismuth,  and  is  the 
mineral  karelinite. 

Named  after  Mr.  Karelin,  the  discoverer. 

224L  MOI«YBDITJEI.  Molybdena  or  Mdybdio  Ochre,  Molybdio  Acid.  Molybd&nocker  Cferrrk 
IColybdine  Greg  ds  LeUacmiy  This  Min.,  144,  1864  Brit  Min.,  848,  1858.  Kolybdite  BreiOL,  A 
H.  Zfg^  XTiL  126,  1858. 

Qrthorhombic.  /A/=136**  48',  and  isomorphous  with  valentinite,  "Breith 
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(fi.\  artif.  cryst.^.    Li  capillary  crystallizations  tufted  and  radiated ;  also 
subfibrons  massive ;  and  as  an  earthy  powder  or  incrustation. 

H.=l— 2.  G.= 449— 4*50,  Weisbach.  Lustre  of  crystals  silky  to  ada- 
mantine ;  earthy.     Color  straw-yellow,  yellowish-white. 

Oomp.— fflo=Oxygexi  84*29,  molybdenum  65-71=100. 

,Pyr^  etc. — B.B.  on  charcoal  ftises  and  coats  the  charcoal  with  minute  yellowish  crystals  of 
molybdic  acid  near  the  assay,  becoming  white  near  the  outer  edge  of  the  coating.  This  coating 
treated  for  an  instant  in  B.F.  assumes  a  deep  blue  color,  which  dianges  to  dark  red  on  continued 
haating.  With  borax  gives  in  O.F.  a  yellow  bead  while  hotbecoming  colorless  on  cooling :  in 
B.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  salt  of  phosphorus  gives  a  yel- 
lowish bead  in  O.F.,  becoming  green  when  treated  in  R.F.  and  allowed  to  cooL 

Obs. — Occurs  with  molybdenite,  from  which  it  is  probably  derived,  at  the  foreign  localities  of 
that  species;  at  Adun  Tschilou  in  Dauria,  and  at  Htkaranta  on  L.  Ladoga,  in  silky  tufts  of  cap- 
illary crystals. 

In  N.  Hamp.,  at  Westmoreland,  earthy ;  in  Penn.,  at  Chester,  Delaware  Co. ;  Georgia^  Heard 
Co.,  in  silky  fibrous  tufts;  in  the  gold  region,  a  few  miles  north  of  Virginia  City,  Nevada, 
in  subfibrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  color  {Gs^odmolyhdate  of  iron  by 
D.  D.  Owen,  in  Proc  Ac.  Philad.,  vL  108,  but  shown  by  Gtonth  to  be  this  species  mixed  witL 
limonite). 

Artificial  crystals  of  molybdite  afforded  A.  E.  Nordenskidld  the  planes  0,  t-t,  t-^  ^f ,  f-i,  ^  ^i, 
and  the  foUowing  angles:  0Ai^=lb1''  1',  OA  }-i=148*' 5',  r>AS-i=140°  3',  t-iAt.J=106M2'; 
and  gave  a:b:  c=0'4792 : 1 :  0*3872.  Doubling  the  vertical  axis,  a:b:  c=0-9584 :  1 : 0'387  2,  which 
is  very  closely  the  relation  in  the  corresponding  acid  of  vanadium,  which  has  a:b:  c=:0'9590  : 1 . 
0*8832.    The  above  dimensions  correspond  to  /A 7=1 87°  40.' 

226.  TUNaSTrm.    Tongstic  Ochre  B.  SUUman,  Am.  J.  Sd,  Iv.  62,  1822.    Wdfiramocker, 
Scheelsaure  Germ,  Wolframine  LeUsom  <b  Greg^  This  MIn.,  1854,  Brit  Miiu,  349,  1853 

Pulverulent  and  fearthy. 

Color  bright-yellow,  or  yellowish-green. 

Oomp. — W,  or  pure  tungstic  acid= Oxygen  20*7,  tungsten  79*3  =  100. 

Pyr.,  etc. — ^B.B.  on  charccKil  becomes  black  in  the  inner  flame,  but  invisible.  With  salt  of 
phosphorus  gives  in  O.F.  a  colorless  or  y^owisb  bead,  which  treated  in  B.F.  gives  a  blue  glass  on 
cooling.    Soluble  in  alkalies,  but  not  in  acids. 

Obs. — Occurs  with  wolfram  in  Cumberland,  and  Cornwall,  England ;  at  Lane's  mine,  Konroe, 
Ct.,  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  them,  and  has  resulted  from  their 
decomposition ;  in  Cabarrus  Co.,  N.  C, ;  at  St  Leonard,  near  Limoges,  rarely  in  distinct  cubes  of 
a  sulphur-yellow  color  on  wolfram  and  quartz,  a  fine  specimen  of  which  is  contained  in  tho  cab- 
inet of  Mr.  Adam  of  Paris. 

Artificial  crystals,  according  to  A  E.  Nordensklold  (Pogg.,  cxiv.,  223),  are  orthorhombic,  with 
/A  7=1 10*,  and  a:  hi  c=0-4026  : 1 :  06966 ;  G.=6-302— 6*384.  These  axes  approximate  to  those 
of  molybdite,  if  for  c,  f  c  is  substituted,  and  then  this  axis  is  made  the  vertical ;  the  axes  becom- 
ing 0-4644:1  :  0-4026, 

The  name  WcHframine  is  changed  to  Tungsiiie  in  order  to  get  rid  of  the  chemical  termination 
ine.     Wolframite  has  been  used  for  another  spedes. 

226.  EERMESITB.  B5d  Spitsglasmalm,  Antimonium  Sul.  et  Ars.  mineralisatum,  Minera 
Ant  oolorata,  WaU,^  239,  1747  (fr.  Braunsdprf),  OronsL,  203,  1758.  Antimonium  plumosum 
v.  JBom,  Lithoph.,  i  137,  1772.  Mine  d'antimolne  en  plumes,  ib.  granuleuse,  =:SLermes  nuueral 
natif,  Sagey  Min.,  11  251,  1779,  de  Lisle,  Crist,  ill.  56,  60, 1783.  Roth-Spiesglaserz  Wem.,  1789. 
Bothspiessglanzerz  Emmerlingf  Min.,  1793;  Khxpr.,  Beitr.,  iii.  182,  1802  (with  anaL,  making  it 
an  oxysulphid).  Antimoine  oxyde  sulfure  H^  TabL,  1809.  Bed  Antimony.  Spiessglanzblendo 
pt  ffausm,  Handb.,  225,  1813.  Antimony  Blende /ames^  Min.  iii.  421,  1820.  Antimonblende 
ZeonK,  Handb.,  157,  1821.  Kermis  Beud^  Tr.,  il  617,  1832.  Kermesite  Chapman^  Min.,  61, 
1843.   Fyroetibit  Glock.^  Syn.,  16,  1847.    Pyrontimonito  BreUh. 

Monodinic.     C'rr:??*'  51';    OAi.i=102''  9',  OM-i,  plane  on  acute 
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edge,  =115°  36',  0Ai^i=U9°  57'.    Cleavage:  basal.    TJsualljr  in  tufts  of 
capillaiy  crystaLs,  consisting  of  elongated,  slender,  six-sided  pnsms. 

H.=l— i-5,  Q'.=4-5— 4"6.  Lustre  adamantine,  inclining  to  metaHic; 
Color  cherry-red.  Streak  brownish-red.  Feebly  translucent.  Sectile. 
Thin  leaves  slightly  flexible. 

Comp.— Sb  0'+ 2  SbS'= Antimony  75*3,  sulphur  19-8,  oxygen  4-9=100.  Analyses:  H.  Eosc 
CPoSffi  ^  ^^^  ^0  sulphur  separately  determined): 


1.  Brannsdor/* 

Antimony  74*45 

Oxygen  5  29 

Sulphur  20*49 

2.          " 

«          75-66 

"        4-27 

"        20-49 

Pyr^  etc — In  the  doaed  tube  blackens,  fuses,  and  at  first  gives  a  white  sublimate  of  oxyd  of 
antimony;  with  strong  heat  gives  a  black  or  dark-red  sublimate.  In  the  open  tube  and  on 
charcoal  reacts  like  stibnite. 

Obfl. — Besults  from  the  change  of  gray  antimony.  Occurs  in  veins  in  quartz,  accompanying 
Btibnite  and  valentinite,  at  Malaczka  near  Posing  in  Hungary ;  at  Braunsdorf  near  Freiberg  in 
Saxony;  at  AJlemont  in  Dauphiny;  at  New  Cumnock  in  Ayrshire,  Scotland;  at  South  Ham, 
Canada  East. 

The  tinder  ore  (Zundererz)  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

Arti£ — ^Thifl  species  is  the  compound  long  known  in  chemistry  under  the  name  of  kermes. 


227.  CERVANTm],  Spiesglanzokker  pt  JTorfil,  Mus.Lesk.,  i  534^  1789,  Tab.,  54,  78,  1800. 
Antimony  Ochre  pt.  Antimonocher  pt.  Germ.  Grelbantimoneiz  (from  Hungary)  Breilh^  Char.. 
98,  1823,  224^  1832.  Acide  antimonieux  Dufr,,  Hin.,  iL  654^  1845.  Antimonous  Acid,  Anti- 
monoso-antimonic  Oxyd.    Cervantite  Dcuml^  Min.,  1854. 

Orthorhombic.  In  aciciilar  crystallizations.  Also  massive ;  as  a  crust, 
or  a  powder, 

BL=4 — 5.  G.=4*084:.  Lustre  greasy  or  pearly,  bright  or  earthy. 
Color  isabella-yellow,  sulphur-yellow,  or  nearly  white,  sometimes  reddish- 
white.    Streak  yellowish-white  to  white. 

Oomp-— Sb 0*,  or  SbO*+SbO'=Oxygen  20-8,  antimony  79-2=100.  Analyses:  1,  Diifrenoy 
(L  c.);  2,  Bechi  (Am.  J.  Sd.,  II.  xiv.  61);  3,  Phipson  (0.  R.,  lil  752): 

0  Sb         OaC        Fe 

1.  Cervantes  16-85        67-50        11-45        1-50,  gangue  2-70=99-80  Dufrenoy. 

2.  Pereta,  Tusc:       19-47        78*83         1-25,  gangiie  0-75=100-30  BechL 

S.  Borneo  65-00  Fe,  il  1000,  Si,  eta,  21-26,  S  8-75=100  Phipson. 

The  compound  Sb  0*+Sb  0^  free  of  water,  is  formed  by  different  methods  in  chemistry,  as  by 
the  roasting  of  stibnite,  or  of  yalentlnite,  eta ;  and  when  pure  It  is  white. 

Pjrr.,  eic« — ^B.B.  infusible  and  unaltered ;  on  charcoal  easily  reduced.  Soluble  in  muriatic 
acid. 

Obs. — Occurs  at  various  mines  of  stibnite,  and  results  from  the  alteration  of  this  and  othei 
antlmonial  ores.  Pound  at  Cervantes  in  Galicia,  Spain ;  Cbazelles  in  Auvorgne ;  Felsobanya, 
Kremnitz,  and  elsewhere  in  Hungary;  Pereta  in  Tuscany  (anal.  2) ;  near  St.  Minvers,  at  Wheal 
Lea,  at  Wheal  Eine,  and  at  Endellion,  in  Cornwall ;  in  Ayrshire,  Scotland,  at  Hare  Hill ;  in 
Boroeo.  in  rhombic  prisms  half  an  inch  long,  terminatii^  in  two  planes,  and  also  massive ;  at  the 
Carmen  mine  at  Zacualpan  in  Mexioo ,-  at  Soutli  Ham,  Canada  East;  in  California,  Tulare  Co.,  at 
P^s  of  San  Amedio^  with  stibnite. 

Phipson  makes  the  Borneo  mineral  a  hydrate,  with  the  formula  Sb  0^  +  fi.  But,  as  Brush 
observes  (Am.  J.  Sci.,  II.  xxxiv.  207),  the  oxyd  of  iron  and  silicate  of  alumina  present  as  impuri- 
ties, in  a  pale  yeDowish  or  reddish-white  mineral,  would  have  had,  in  combiuatioD,  at  least  3  p.  c. 
9f  tlie  wator,  if  in  the  states  of  iimonite  and  kaolin.  Moreover,  the  fact  which  Phipson  states, 
that  the  mjieral  is  unaltered  when  heated,  is  further  evidence  that  it  is  not  a  1  ydrate. 
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228.  STIBICONITE.  Antimony  Ochre  pt  (Syn.  nnder  Oervantite).  Stioiconise  JB&nd^  Tr^  ii 
616,  1832.  Stibllth  Blum  &  Ddffs^  J.  pr.  Ch.,  xL  318.  Stibiconite  BrvOi^  Am.  J.  Scl,  11 
xxiiv.  207,  1862. 

Massive,  compact    Also  as  a  powder  and  in  crusts. 

H.=4— 5'5.  G.=:5'28,  B.  &  D.  Lustre  pearly  to  earthy.  Color  pale  yellow  to  yellowish- 
white,  reddish-white. 

Formula  given,  Sb  0*-ffi=Qxygon  19'6,  antimony  74*9,  water  6'5=100. 
Analysis :  Blum  &  Delffs  (L  c.) : 

0  Sb  Afl  £[ 

Goldkronach  19-54  76-83  tr,  4-63=100  B.  &  D. 

Beudaut  states  that  stibiconite  yields  water,  and  he  makes  it  in  his  formula  antimonious  acid 
with  zfi[.  Blum  k  Delflb  say  that  the  water  they  obtained  was  probably  mechanically  mixed,  but 
no  reason  for  this  conclusion  is  given.  Volger  states  (Entw.  Min.,  72,  1854)  that  the  stibiconite 
is  a  mixture  of  the  following  hydrous  species  with  cervantlte  and  valentinitc.  The  compound 
Sb  0^+fi  has  been  formed  artificially;  but  its  existence  in  nature  appears  still  to  be  doubtful. 
Beudant  mentions  no  particular  locality.  Blum  &  DelfiTs  enumerate  others  besides  Goldkronach 
in  Bavaria,  but  evidently  aim  to  include  all  localities  of  antimony  ochre. 

ParlziU  of  A.  Arents  (Am.  J.  Sci.,  IL  xliii.  362 )  appears  to  be  a  hydrous  oxyd  of  antimony  mixed 
with  various  metallic  oxyds,  as  pronounced  by  Blake  (lb.,  xliv.  119).  It  varies  in  color  from  yel- 
lowish-green to  black isn-groen  and  black;  has  G.=8'8;  H.=8— 4;  and  an  even  conchoidal 
fracture.  ^ 

An  analysis  afforded  Arents  Sb  47-65,  Ou  32-11,  Ag  6-12,  l>b  2*01,  Fo  2-33, 11 8-29=98-61.  It 
occurs  in  the  Blind  Spring  Mts.,  Mono  Co.,  California,  with  argentiferous  galenite,  and  antimonial 
ores  of  lead  and  silver,  from  whose  deoomposition  it  has  probably  proceeded. 

Stetefeldtiie  of  E.  Biotte  (B.  H.  Ztg.,  xxvL  253,  July,  1866)  appeare  to  be  very  sunilar  to  the 
partzite.  It  occurs  massive ;  blackish  and  brown  in  color;  H.  =3-5— 4-6 ;  G.=4'12— 424^  with  a 
shining  streak. 

Stetefeldt  found  as  a  mean  of  two  analyses:  Sb  0*  43-77,  S  4-7,  Ag  23*74,  Cu  12*78,  Fe  1-82,  ft 
7-9;  and  thence  deduces  Sb  0*  4647,  S  459,  Ag  23-23,  Cu  2-27,  te  241,  Ou  13-28,  ft  7-75=100. 

It  comes  from  South-eastern  Nevada,  in  the  Empire  district ;  also  in  the  Philadelphia  district 

> 
229.  VOZiGBRITII.    Antimony  Ochre  pt    Hydrous  Antimonio  Add. 

r. 
Massive,  or  as  a  powder. 
Color  white. 

Oomp.— Sb  0'+6  ft=0xygen  19-S,  antimony  689,  water  21*8=100,  Volger  (Entwidd.  Uin., 
77).    The  analysis  of  Cumenge  corresponds  to  Sb  0*-f4  ft. 
Analysis;  Cumenge  (Ann.  d.  M.,  IV.,  xx.  80): 

0  17  Sb  62  ft  15  Fe  1  gangue  3=98. 

Sb  0*+ 5  ft  is  easily  obtained  artifidally.  It  is  tasteless,  insoluble  in  water  and  adds,  and  has 
G.=r^G'6,  Boullay.  It  gives  off  its  water  at  a  heat  below  redness,  and  oxygen  at  a  rod  heat.  There 
is  also  a  compound  Sb  0*H-4  ft ;  but  this  is  mudi  less  stable  (Wattes  Diet.  Chem.). 

Obs. — The  mineral  analyzed  by  Cumenge  was  from  the  province  of  Constantine,  Algeria.  Vol- 
ger remarks  that  this  white  antimony  ochre  is  a  common  result  of  the  alteration  of  stibnite: 

230.  Tblluwte.  (Tellurig©  Saure  Ptefc^  Pogg.,  Ivil  478,  1842;  Tellurite  Nieol,  Mia,  429.) 
Small  yellowish  or  whitish  spherical  masses,  radiated  in  structure,  and  a  yellowish,  earthy 
.ncrustation,  occurring  with  the  native  tellurium  of  Facebay  and  Zalathna ;  is  said  to  afford  the 
reactions  of  telluroua  acid. 

230 A.  Taktauo  Oohhel  A  tantalic  odire  occurs  on  crystals  of  tantalite  at  Pennikoja  in  Somero 
Finland;  color  brownish,  lustre  vitreous.    A.  E.  KordenskioH  Finl.  Min.,  27,  1855. 
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231.  QUARTZ.  KfmoraWoi  Theophr.f  eta  CTystaUus  (with  allusion  to  its  hexagonal  form  and 
pyramidal ienninations)  P2«n.,xxxyii  9,  10,*  Silez  PUn.^  zzzyL  371.  GryBtallaB,  Quartzum  can* 
didiasimum  [auriferous],  Oenn.  Quertsse,  Kiselstein,  Agnc,  276,  eta,  444,  459,  465,  1546,  1529. 
Quarts  Kisel,  WaU.^  102,  1747.    Quartz,  Eiesel,  Germ. 

Rhombohedral,  and  for  the  most  part  hemihedral  to  tlie  rhombohedron 
(or  tetartohedral  to  the  hexagonal  prism).  E  A  i?=94:°  15',  0  A  ^=128° 
13' ;  a=l"0999.  Observed  planes :  {a)  jB,  -i?  (or  -1),  %  most  frequent,  as 
in  f.  180-182,  E  and  -1  making  up  the  ordinary  pyramidal  terminations, 
and  the  latter  often  distinguishable  from  R  in  being  the  smaller  planes, 
and  sometimes  in  having  feebler  lustre  or  less  smoothness ;  the  pyramid 
sometimes  consisting  of  ^  alone  (f.  183)  ;  (J)  planes  2-2,  very  common,  but 
only  hemihedrally,  as  in  f.  186,  and  thus  corresponding  to  the  faces  of  a  double 
three^ded  pyramid ;  {o)  various  rhombohedrons  replacing  the  basal  edges 
of  the  hexagonal  pyramid  (as  4  in  f.  185,  f ,  3,  and  -7,  -1,  in  f.  191,  others 
in  f.  192),  3,  4,  being  the  most  common  ;  also  the  rhombohedron  -^  replac- 
ing the  edffes  R/K  (f.  191,  193,  a  rough  plane,  as  usual) ;  also,  among 
other  rhombohedrons,  f ,  4,  f ,  2,  6,  7, 10,  and  the  same  in  the  negative  series, 
besides  50  others ;  {d)  vai-ious  trapezohedral  forms,  situated  obliquely  about 
the  angles  of  the  pyramids,  like  6-J-  in  f.  190,  and  others  in  f.  192, 193,  the 
planes  gyroidal  or  plagihedral  in  position,  and  inclining  upward  toward 
the  right  or  left,  and  thus  being  either  rigkirhanded  as  in  f.  192,  or  left- 
handed  as  in  f.  190  ;  and  again  dfecurrin^  occasionally  on  each  solid  angle 
(as  in  f.  190),  in  which  case  they  are  Jiemihedral  (12  out  of  the  normal  24) ; 
or,  as  is  generally  the  fact,  only  on  the  alternate  solid  angles  (as  in  f.  192), 
when  they  are  tetartohedral :  or,  more  rarely,  right-handed  on  one  solid 
angle,  ana  left^-handed  on  the  next,  another  kind  of  hemihedral  form ; 
among  them,  in  the  zone  i?  :  2-2  :  i,  or  -1  :  2-2  :  i,  there  are  below  2-2 
(£  192)  the  forms  3-4,  4-|-  {0'  f.  192),  6-|  (f.  190,  and  <?'''  f.  192),  12-|f ,  etc., 


and  many  others ;  cuiove  2-2,  l-rf ,  |^-4,  f-f,  f -f ,  |-|  (f  193),  etc. ;  (e)  other  tra- 
pezohedrons  bevelling  the  obtuse  edges  01  the  rhombohedron  R,  as  ^3,  ^3, 
i-f ,  1-5,  etc. ;  also  (j)  many  trapezohedrons  in  other  positions ;  the  total 


iA^=141^  47'  i  A  6-f =167°  59'  R  A -1,  ov.  z,=:103°  34'. 

iA|=154  43  iA 84=171  8  J?A-1,  adj.,=133  44. 

I A  2=158  31  i  A  13^1=174  39  RM,  ov.  2-2,=113  8. 

t A 3=165  18  *Af  J,  ov.  2-2,=125  28  i? A 2-2=151  6. 

iA2-2=142  2  iAfl,  ov.  2-2,=118  7  i?A3=155  59. 

£A3-f=154  tAS=120  ^A4=152  55. 

i  A  44=161  31  ^A^.f=171  33  RAi^=il75  1. 

Cleavage :  -ff,  -1,  and  i  very  indistinct :  sometimes  effected  by  plunging 
a  heated  crystal  in  cold  water.    Crystals  either  very  short,  or  very  .much 
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elongated,  sometimes  fine  acicrdar;  usually  implanted  by  one  extremity  of 
the  prism;  occasionally  twisted  or  bent  (f.  195).  Prismatic  faces  t  com- 
monly striated  horizontally  (f.  189, 195,  196),  and  thus  distinguishable,  in 
distorted  crystals,  from  the  pyramidal.  Crystals  often  grouped  by  juxtapo- 
sition, not  proper  twins.  Frequentlv  in  radiated  masses  with  a  surface  of 
pyi'amids,  or  in  druses  having  a  siu-lace  of  pyramids  or  short  crystals. 

Twins :  1.  Composition-face,  tlie  basal  plane  0 ;  sometimes  (<z)  revolu- 
tion-twins, or  such  as  correspond  to  a  simple  revolution  of  one-half  (made 
bv  section  parallel  to  the  base),  60°  or  180°  to  the  right  or  left,  bringing  R 
above  into  the  same  vertical  line  with  R  below,  and  revolving  other  planes  in 
a  like.manner  (in  f,  192  it  would  carry  half  tlie  gyroidal  planes  to  the  next 


Digitized  by 


Google 


QUABTZ. 


191 


edge  of  the  priam,  and  half  the  bevelled  edge  to  the  place  of  these  planes). 
Very  gener^ly  (J)  penet/rationrtwins^  the  forms  not  corresponding  to  a  reg- 
ular revolution,  but  to  an  irregular  interpenetration  of  nnlike  parts  of  the 
crystal,  making  -1  to  be  distributed  in  irregular  areas 
over  R^  and  so  also  jB  over  -1,  with  a  similar  irregular 
distribution  of  other  planes,  as  illustrated  in  f.  196,  in 
which  the  unshaded  parts  of  the  pyramidal  faces  are  -B, 
and  the  shaded  parts  are  -1 ;  crystals  of  quartz  not 
thus  compounded  in  some  part  are  of  very  rare  occur- 
rence. 

Other  twins,  mostly  geniculating,  as  in  f.  187,  and 
very  rarely  cruciform  (represented  cruciform  in  f.  197, 
in  order  to  exhibit  the  divergence  of  the  vertical  axes 
[axes  a]  of  the  combined  crystals,  and  other  relative 
characteristics) :  2.  C.-face  -rf,  or  -1,  f.  197b  ;  diverg- 
ence of  axes  a =76°  26'  (because  the  anele  between  axis 
i?,  and  a  or  -1,  is  38°  13') ;  (a)  simply  geniculating, 
like  either  half  of  197b  ;  (J)  a  three-rayed  twin,  con- 
sisting of  a  central  crystal  twinned  to  three  others  by  each  E  of  one  extrem- 
itv,  f.  198a,  b.  3.  Composition  between  R  (or  -1)  and  a  face  of  the  prism, 
t,Y  197a  ;  divei^ence  of  axes  a=33°  13'.  4.  C.-race  Ji?,  f.  197c ;  diverg- 
ence of  axes  115    10'  (angle  between  axis  a  and  face  of  J  jB  being  57°  35' ; 


198a 


198b 


observed  only  in  simple  twins.  5."  C.-face  1-2,  or  plane  truncating  edge  of 
pyramid  between  R  and  -1  (a  mode  of  twinning  tliat  belongs  rather  to  the 
true  hexagonal  system  than  to  the  rhombohearal,  and  showing  that  the 
rliorabohedral  character  is  often  crystallogenically  but  feebly  dominant  in 
the  species),  illustrated  in  f.  187  ana  197e  ;  divergence  of  axes  a=84°  44' 
(because  tne  angle  between  axis  a  and  the  pyramidal  edge  is  42°  17'^ ; 
observed  in  geniculating  or  juxtaposition  twins  like  f.  187,  and  either  half 
of  195e  ;  there  are  two  Kinds,  one  (a)  in  which  faces  R  are  correspondent 
in  position  in  the  two  parts ;  (J)  in  which  they  are  not  so.  6.  Composition 
between.the  plane  truncating  edge  of  pyramid  (or  1-2)  and  that  truncating 
edge  of  prism  (or  i-2),  f.  197d  ;  angle  ot  divergence  42°  17'. 

Massive  ;  coarse  or  fine  granular  to  flint-like  or  crypto-crystalline.  Some- 
times  mammillary,  stalactitic,  and  in  concretionary  forms. 

H.=7.  G.=2-5-2-8  ;  2-6413-2-6541,  Beudant;  2-063,  Deville.  Lustre 
vitreous,  sometimes  inclining  to  resinous  ;  splendent — nearly  dull.  Color- 
less when  pure ;  often  various  shades  of  yellow,  red,  brown,  green,  blue, 
black.     Streak  white,  of  pure  varieties ;  if  impure,  often  the  same  as  the 
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color,  but  much  paler.  Transparent — opaque.  Fracture  perfect  conchoi 
dal — subconchoidal.  Tough — brittle — ^friable.  Polarization  circular,  there 
being  a  colored  centre  instead  of  a  central  cross,  and  the  rings  of  coloi 
around  enlarging  as  the  analyzer  is  turned  to  the  right  in  right-handed  crys- 
tals (t.  192),  or  left  in  left-handed  (f.  190) ;  and  colored  spirals  are  seen, 
which  rotate  to  the  right  or  left,  when  the  incident  light  and  emergent 
light  are  polarized,  one  "circularly  and  the  other  plane. 

For  observing  the  polarization,  plates  of  the  crystal  are  cut  at  right  angles  to  the  axis.  Id 
tvnns  the  component  x>artB  may  be  both  right-handed  or  both  left-handed  (as  in  those  of  Daupbiny 
and  the  Swiss  Alps) ;  or  one  may  be  of  one  kind  and  the  other  of  the  other.  Moreover,  suoces* 
sive  layers  of  deposition  (made  as  the  crystal  went  on  enlarging,  and  often  exceedingly  thin)  are 
sometiiDes  alternately  right  and  left-handed,  showing  a  constant  oscillation  of  polarity  in  the  course 
of  its  formation ;  and,  when  this  is  the  case,  and  the  layers  are  regtiUir^  cross-sections,  examined 
pj  polarized  light,  exhibit  a  division,  more  or  less  perfect,  into  sectors  of  120",  parallel  to  the 
plane  R,  or  into  sectors  of  GO"*.  If  the  layers  are  of  unequal  thickness,  there  are  broad  areas  of 
colors  without  sectors.  In  f.  199  (by  Descloizeaux,  from  a  crystal  fh)m  the  Dept.  of  the  Aude),  half 
of  each  sector  of  60''  is  right-handed,  and  the  other  half  left  (as  shown  by  the  arrows),  and  the  dark 
radii  are  neutral  bands  produced  by  the  overlapping  of  layers  of  the  two  kinds.    In  f.  200,  fh)m  a 
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crystal  of  amethyst  (also  by  Descloizcaux),  the  alternate  white  and  black  lines  in  each  banded  sector 
are  due  to  alternate  right  and  left-handed  layers,  parallel  to  R.  The  fact  of  a  structure  in  layers 
is  easily  made  manifest  by  means  of  fluoric  acid,  it  corroding  successive  layers  unequaUy.  The 
asteriated  internal  structure  is  often  apparent  in  an  asteriated  arrangement  of  shades  of  color  or 
of  degrees  of  transparency.  Biaxial  polarization  is*  sometimes  a  consequence  of  the  composite 
structure  (as  in  crystals  from  Euba,  near  Schemnitz). 

In  crystals,  the  planes  i?  and  —1,  when  not  distinguishable  by  different  degrees  of  lustre, 
smoothness,  or  striation,  may  be  by  etching  with  fluoric  acid,  this  process  going  on  unequally  in 
the  two  directions  and  producing  a  difference  of  surface,  besides  often  developing  the  layers  that 
were  superimposed  in  the  g^rowth  of  the  crystal,  alluded  to  above. 

For  papers  on  cryst.  of  quartz,  see  Weiss,  Mag.  Ges.  nat.  Fr.,  Berlin,  vii.  163;  Haidinger, 
Brewster's  J.,  i.  322,  1824;  Ot.  Rose,  Ber.  Ak.  Munchen,  1844,  Pogg.,  Ixil  325.  Desdoizoaux, 
Mem.  Crist  Quartz,  Ann.  Oh.  Phys.,  xlv.  129,  1855,  and  Mem.  Acad.  Sci.,  xv.  404,  4to,  1838;  Q 
Sella,  R.  Acad.  Sci.  Torino,  8vo,  1856,  and  Studii  Mm.  Sarda,  4to,  Torino,  1866;  Websky,  Pogg., 
xcix.  296,  1856,  ZS.  G.,  xvii.  348,  1865;  Lang,  Pogg.,  a  351,  1857;  Hessenberg,  Min.  Not,  L  11, 
ii.  3.  Jeuzsch,  Pogg.,  cxxx.  597,  from  whom  figs.  1 95 A — P  are  taken.  F.  Leydolt  on  the  struc- 
ture of  quartz  crystals  as  developed  by  means  of  fluoric  acid,  Ber.  Ak.  Wien,  xv.  59,  1855. 

Oomp.— Pure  silica^  or  Si=Oxygen  53-83,  silicon  46*67=100.  In  massive  varieties.  Often 
mixed  with  a  little  opal-silica.  Impure  varieties  contain  oxyd  of  iron,  carbonate  of  lime,  clay, 
sand  and  various  minerals.  Quartz-silica  has  been  supposed  to  be  insoluble  in  a  hot  solution  of 
potash,  and  to  be  thus  distinguishable  from  opal-silica.  But  since  the  investigations  of  Rammels 
berg  (Pogg.,  cxii.  177)  it  has  been  questioned  whether  in  a  very  finely  divided  state,  and  especially 
such  as  constitutes  the  compact  (cryptocrystalline)  chalcedony  or  flint,  it  is  not  more  or  less 
soluble.  Rammelsberg  subjected  a  number  of  kinds  of  quartz  to.  the  action  of  a  hot  potash 
solution,  and  the  following  are  part  of  his  results;  under  ign.  and  §  the  iokU  loss  is  given,  and 
theu,  in  brackets,  the  part  from  drying  over  sulpbaric  aoid- 
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Loss  by  ign.  and 

s. 

DisjolTod  by  potafch. 

0-21 

6     —  1U  p.  c. 

2-35 

•0-46" 

12-82— 16         " 

0-39 

'0-13* 

2-43                " 

0-59 

0-21 

7-2  — 20-1       " 

2-60 

l-n 

22     — 93-88     " 

1-83 

'0-5d' 

T-Se— 60-59     »* 

1-40 

0-20' 

20  2  —73-4      « 
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Yitreoaa  massiye  quartz,  Querbach 
Gray  hornstone,  Schneeberg 
Agate,  Saxony,  G.  2-661 
Chalcedony,  Faroe,  0.  2  624 

**  Hungary,  G.  2-503 

Chiysoprase,  Silesia,  G.  2*635 
Rint,  G.  2-62,  2-63 

From  the  high  specific  gravity  of  kinds  affording  a  large  percentage  of  soluble  silica,  it  appears 
that  the  soluble  silica  is  not  all  amorphous  or  opal-silica.  Jenzsch  has  announced  (Pogg.,  cxxvL 
497)  that  there  is  a  second  modification  of  amorphous  silica,  (J^Btiuct  from  opal,  and  hitherto 
unrecognized  (see  under  OpalX  having  G.=2*6,  like  quartz.  This  suggests  an  explanation  of  the 
above.  But  the  hyalite  variety  of  opal,  having  G.=2'185,  gave  Rammelsberg  9-6  to  19*9  p.  a  of 
VisotuNe  silica^  To  explain  this  fact  by  the  same  method  still  another  modification  of  silica  would 
be  required — an  insoluble  kind,  having  the  low  specific  gravity  of  opaL 

Pyr^  etc. — ^B.B.  alone  unaltered.  With  soda  dissolves  with  effervescence ;  unacted  upon  by 
salt  of  phosphorus.    Soluble  only  in  fluohydric  acid. 

Var<— 1.  Crystallized  (phenocrystalline),  vitreous  in  lustre,  2.  Flint-like  massive,  oi;.orypto- 
crystaUine.  The  first  division  includes  all  ordinary  vitreous  quartz,  whether  having  crystalline 
&oes  or  not.  The  varieties  under  the  second  are  in  general  acted  upon  somewhat  more  by 
attritioo,  and  by  chemical  agents,  as  fluoric  acid,  than  those  of  the  first.  In  all  kinds  made  up 
of  layers,  as  agate,  suocessive  layers  are  unequally  eroded. 

A.    PmNOCBTSTALLnrE  OB  YlTBBOUB  YABIETIE9. 

1.  Ordinary  OrystdUissed ;  Bock  Crystal.  Colorless  quartz,  or  nearly  so,  whether  in  distinct  crjrs- 
tals  or  not.  (a)  Begular  crystals,  or  limpid  quartz ;  (5)  right-handed  crystals ;  (e)  left-handed ; 
{d)  cavernous  crystals,  having  deep  cavities  parallel  to  the  faces— occasioned  by  the  interference 
of  impurities  during  their  formation ;  (e)  cap-quartz,  made  up  of  separable  layers  or  caps,  due  to 
the  deposit  of  a  little  clayey  material  at  intervals  in  the  progress  of  the  crystal ;  (/)  drusy  quartz, 
a  crust  of  small  or  minute  quartz  crystals ;  (g)  radiated  quartz,  often  separable  into  radiated  parts 
having  pyramidal  terminations;  (h)  fibrous,  rarely  delicately  so,  as  a  kind  from  Orange  river,  near 
Cape  of  Good  Hope. 

2.  AaiericUed;  Siar-quariz  (Stem-quartz  Germ,),  Containing  within  the  crystal  whitish  or 
colored  radiations  along  the  diametral  pianos.  Part  if  not  all  asteriated  quartz  is  astei-iated  in 
polarization,  as  above  described. 

a,  A7jieihystiM ;  Amethysi  {AftiOwrrov  Theophr,^  etc.).  Clear  purple,  or  bluish- violet.  The  color 
is  supposed  to  be  due  to  manganese.  But  Heintz  obtained  in  an  analysis  of  a  Brazilian  specimen, 
besides  silica,  0-0187  oxydof  iron,  0-6236  hme,  0*0133  magnesia,  and  0*0418  soda;  and  he  con- 
siders the  color  owing  to  a  compound  of  iron  and  soda.  The  structure  is  composite,  as  illustrated 
in  C  199,  200,  and  the  shade  of  violet  is  usually  deepest  parallel  to  the  pianos  B, 

4.  Boee,  Rose-red  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
usually  much  cracked.  Lustre  sometimes  a  little  greasy.  Fuchs  states  that  the  color  is  due  lo 
titanic  add ;  he  found  1  to  l^-  p.  a  in  specimens  from  Rabensteln,  near  Bodenmais.  It  may 
oooie  in  part  from  manganese. 

5.  Telioio ;  False  Topaz.  Yellow  and  pellucid,  or  nearly  so ;  resembling  somewhat  yellow  topaz, 
but  very  different  in  crystallization  and  in  absence  of  cleavage. 

6.  Smoky f  Cairngorm  Stone  (Mormorion  Plin.,  xxxvii.  63).  Smoky-yellow  to  smoky-brown, 
and  often  transparent ;  but  varying  to  brownish-black,  and  then  nearly  opaque  in  thick  crystals. 
The  color  is  probably  due  to  titanic  acid,  as  crystals  containing  rutile  are  usually  smoky.  Called 
eaimQorjns  from  the  locality  at  Cairngorum,  S.W.  of  Banff,  in  Scotland. 

7.  MWcy.    Milk-white  and  nearly  opaque.    Lustre  often  greasy,  and  then  called  greasy  quartz. 

8.  Siderite,  or  Sapphire-quartz,  Of  indigo  or  Berlin-blue  color  j  a  variety  occurring  in  au 
impure  limestone  at  GoUing  in  Saltzburg. 

9.  Sageniiic  Containing  within  adcular  crystals  of  other  minerals.  These  acicular  crystals 
are  most  commonly  (a)  nUUe,  the  mineral  called  from  such  specimens  sagenite  (fr.  oayn''?,  a  net)  by 
de  Saussure  (see  under  Rutilb).  They  may  also  be  (6)  black  tourmaline ;  (c)  gothito  j  {d)  stibnite ; 
(e)a8be8tus;  (/)  actinolite;  (p*)  hornblende ;  (^)  epidote. 

10.  CaCs  Bye  (Katzenauge  Germ.^  (Eil  de  Chat  Fr.).  Exliibiting  opalescence,  but  without  pris- 
matic colors,  espedally  when  cut  en  cabocJion,  an  effect  due  to  fibres  of  asbestus. 

1 1.  Aveniurine.    Spangled  with  scales  of  mica  or  other  mineral. 

12.  Impure  from  Oie  presence  of  distinct  minerals  distributed  densely  through  the  mass.  The 
more  omunon  kinds  are  those  in  which  the  impurities  are :  (a)  ferruginous^  either  red  or  yellow 
axjd  of  iron;  (&)  chUoriHCf  some  kind  of  chlorite;  (c)  actlnoliiic;  {d)  micaceous;  (e)  a^renoMOus^  or 
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194:  OXYGEN  COMPOUNDS, 

Quartz  crystals  also  occur  penetrated  by  various  minerals,  as  topaz,  corundum,  chiysoberyl 
garnet,  different  species  of  tlie  hornblende  and  pyroxene  groups,  kyanito,  zeolites,  calcite  and 
other  carbonates,  rutile,  stibnite,  hematite,  guthite,  magnetite,  fluorite,  gold,  silver,  anthracite, 
etc.  As  quartz  has  been  crystallized  through  the  aid  of  hot  waters  or  of  steam  in  all  ages  down 
to  the  present,  and  is  the  most  common  ingredient  of  rocks,  there  is  good  reason  why  it  should 
be  found  thus  the  enyeloper  of  other  crystals. 

18.  Containing  liquids  in  camUea.  These  liquids  ore  seen  to  move  with  the  change  of  position 
of  the  crystal,  provided  an  air-bubble  be  present  in  the  cavity;  they  may  be  detected  also  by  the 
refraction  of  llghL  The  liquid  is  either  water  (pure,  or  a  mineral  solution),  or  some  petroleum-like 
or  other  compound.    (See  p.  761.) 

B.    CbTPTOGBTSTALUNE  YABDiTIB& 

1.  Chalcedony  (Murrhina  PItn.,  zzxvil.  7.  laaim  pt.  TJieopTir.  laspis  pt.  Plin.^  xzxviL  37 
Murrhina,  Germ,  Chalcedonius,  AgriCf  466, 1546,  Chaloedon,  Achates  vix  pellucida,  nebulosa, 
colore  griseo  mixta,  Wall,,  83,  1747.  Oaloedoine  FY.).  Having  the  lustre  nearly  of  wax,  and 
either  transparent  or  translucent.  Color  white,  grayish,  pale-brown  to  dark-brown,  black; 
tendon-color  common ;  sometimes  delicate  blue.    Also  of  other  shades,  and  then  having  other 


Often  mammillary,  botryoidal,  stalactitic,  and  occurring  lining  or  filling  cavities  in  rooks.  It 
is  true  quartz,  with  some  disseminated  opal-quartz.  A  gray  chalcedony  At)m  Hungary  afforded 
Eedtenbacher  (Ramm.  Min.  Oh.,  1007)  Si  98*87,  IPe  0-53,  Oa  C  0-62=rl00-02. 

2.  CameUan  (LapStov  Theophr,  Sarda  Flin.^  xxxvii  23,  id.=  Germ.  Cameol,  AgriCy  468,  1646. 
Cameol,  Agates  fere  pellucida,  colore  rubesoente,  WaU.,  82,  1747.  Comaline  lY.).  A  dear  red 
chalcedony,  pale  to  deep  in  shade;  also  brownish-red  to  brown,  the  latter  kind  (Sardolne  iV.) 
reddish-brown  by  transmitted  light 

Heintz  found  that  the  red  color  was  due  to  oxyd  of  iron,  obtaining  in  an  analysis  Fe  0050  p.  c., 
£l  0081,  Mg  0-028,  ii  0*0043,  i^a  0*075.    It  has  been  supposed  to  be  of  organic  origin. 

3.  Ckrysoprase  (not  Chrysoprasus  antiq.).  An  apple-green  chalcedony,  the  color  due  to  the 
presence  of  oxyd  of  nickel  Klaproth  found  in  that  of  Silesia  (Beitr.,  ii.  127)  Si  9C'I6,  ■&!  0*08,  Fe 
0*08,  l^i  1*0,  Ca  0-83,  fl  1*85=100;  and  Rammelsberg,  in  the  same  (Pogg.,  cxii.  188),  Si  97-00, 
3Pe,  Ni  0*41,  Ca,  Sg  0*51,  fi  2-08. 

4.  JPrase.  Translucent  and  dull  leek-green;  so  named  from  irpifjoi',  a  leek.  Always  regarded  as 
a  stone  of  little  value.  The  name  is  also  given  to  crystalline  quartz  of  the  same  color.  "  Vilioria 
est  turbae  Prasius,"  says  Pliny. 

6.  Plasma  (laspis  pt  PUn.^  xxxvii.  37).  Rather  bright-green  to  leek-green,  and  also  sometimes 
nearly  emerald-green,  and  subtranslucent  or  feebly  translucent ;  sometimes  dotted  with  white. 

Heliotrope^  or  Bhod^tone^  is  the  same  stone  essentially,  with  small  spots  of  red  jasper,  looking 
hke  drops  of  blood. 

The  laspis^  or  jasper  of  the  ancients,  was  a  semitransparent  or  translucent  stone,  and  included 
in  Pliny's  time  all  bright-colored  clialoedony  excepting  the  carnelian  (Sard).  Ho  gives  special 
prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the  best,  he 
says),  a  rose  color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthiuc  color  (yellow 
like  turpentine,  as  interpreted  by  King),  smoko-color  (his  capnias),  etc. ;  but  in  general  there  is  a 
tinge  of  blue,  whatever  the  shade.  The  green  kinds  may  have  been  dirysoprase  or  plasma ;  or 
perhaps  a  variety  of  jade,  a  stone  known  in  Europe  smce  the  Stone  age.  The  green,  with  a  line 
running  through  it  (Monogrammos),  may  have  been  plasma^  or  jade,  with  a  narrow  seam  of 
white  quartz. 

Pliny's  PrasiuSy  spotted  with  red,  was  our  heliotrope ;  his  Ediotrope  (xxxviL  60)  was  a  leek- 
green  stone  (prase  or  plasma)  veined  with  blood-red  (jasper);  and  the  jasper  was  so  abundant 
a  part  as  to  give  a  general  red  reflection  to  the  whole  when  it  was  put  in  water  in  the  face  of  the 
sun,  whence  the  name  from  fiXios,  sun,  and  rpliru*,  to  turn. 

6.  Agate  (Wx^rfit  [fir.  Sicily]  Tlieophr.  Achates  pt  Plin.^  xxxviL  64.  Onyx  pt  PKn.,  ib., 
24).  A  variegated  chalcedony.  The  colors  are  either  (a)  banded ;  or  {0)  in  clouds ;  or  (y)  due  to 
visible  .impurities. 

a.  Banded.  The  bands  are  delicate  parallel  lines,  of  white,  tendon-like,  wax-like,  palo  and  dark 
brown,  and  black  colors,  and  sometimes  bluish  and  other  shades.  They  follow  waving  or  zigzag 
courses,  and  are  occasionally  concentric  circular,  as  in  the  eye-agate  (Leucophihalmiis  Plin.,  xxxviL 
62,  and  TriopJUhalnws  ib.,  7 1).  The  fine  translucent  agates  graduated  into  coarse  and  opaque  kinds. 
The  bonds  are  the  edges  of  layera  of  deposition,  the  agate  having  been  formed  by  a  deposit  of 
silica  from  solutions  intermittently  supplied,  in  irregular  cavities  in  rocks,  and  deriving  their  oon 
centric  waving  courses  from  the  irregularities  of  the  walls  of  the  cavity.  As  the  cavity  cannot 
oontaln.enoiigh  of  the  solution  to  fill  it  with  silica,  an  open  hole  has  been  supposed  to  be  retained 
on  one  side  to  permit  the  continued  supply ;  but  it  is  more  probable  that  it  passes  through  the  oulez 
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lajers  bj  oemosis,  the  denser  solution  outside  thus  supplying  silica  as  fast  as  it  is  deposited  with- 
in. Tho  colors  are  due  to  traoes  of  organic  matter,  or  of  ozyds  of  iron,  manganese,  or  titanium, 
and  largely  to  differences  in  rate  of  deposition.  The  layers  differ  in  porosity,  and  therefore  in  the 
rate  at  which  they  are  etched  by  fluoric  acid ;  and  consequently  tho  etching  process  brings  out 
the  different  layers,  and  makes  engravings  that  will  pnnt  exact  pictures  of  the  agate.  Owing  also 
to  the  unequal  porosity,  agates  may  be  varied  in  color  by  artiflcml  means. 

A  brown  banded  agate  afforded  JEtedtenbacher  (Ramm.  Min.  Ch.,  1007)  Si  98-91,  Fe  0-72,  Oa  C 
0-3 1=99-94. 

0,  Irregularly  clouded.    The  colors  various,  as  in  banded  agate. 

A  whitish  clouded  var.  (a)  is  probably  the  LeucacfuUea  Plin.  (fr.  XtvgCf^  tohiie) ;  {b)  a  wax-colored, 
his  Cerachales  (fr.  cera,  toaxj^  a  name  that  may  have  been  applied  also  to  ordiiuoy  wax-colored 
chalcedony,  as  the  stone  was  one  in  little  repute ;  (c)  a  reddish,  his  SardachcUeSj  or  camelian-agate. 
The  last  probably  included  also  banded  kinds.  HemachatecB  (fr.  ar/io,  blood)  was  probably  a  true 
light-colored  agate,  blotched  with  red  jasper,  "blushing  with  spots  of  blood,"  as  says  Solinus 
(King,  p.  207),  of  which  there  are  very  beautiful  kinds,  and  not  simple  red  jasper.  laspachates 
must  hAve  bson  an  agate  in  whicdi  bluish  and  greenish  shades  (laspis)  predominated.  These 
names  are  given  by  Pliny  without  accompanying  descriptions. 

y.  Cjlors  dfio  to  visWli  irapariiies.  (a)  Moss^tgaUy  or  Moc^iOfSlone^  filled  with  brown  moss-liko  or 
dendritic  forms  distributed  through  the  mass,  (b)  Dendritic  AgaUy  containing  brown  or  black 
dendritic  markings.    These  two  are  the  DendrachaJijds  Plin.  (ft*.  S^vSpov^  a  tree). 

There  is  also  6.  AgcUized  wood :  wood  petrified  with  clouded  agate. 

7.  Onyx  {^Ov<x^ov  Theophr.  Onyx  pt  [rest  agate,  stalagmite,  q.  v.]  Plin.^  xxxviL  24)  Like 
Agate  in  consisting  of  layers  of  different  colors,  but  the  layers  are  in  even  planes,  and  the  banding 
encrefore  straight,  and  hence  its  use  for  cameos,  the  head  being  cut  in  one  color,  and  another 
serving  for  the  baokgroimd.  The  colors  of  the  best  are  perfectly  well  defined,  and  either  white 
and  black,  or  white,  brown  and  black  alternate. 

8.  Sardonyx  (Plin.,  xxxviL  23).  Like  onyx  in  structure,  but  includes  layers  of  camelian 
(sard)  along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  black  colors. 

9.  Agai^aapeir.    An  agate  consisting  of  jasper  with  veinings  and  cloudings  of  chalcedony. 

10.  Silicious  sinter.  Irregularly  cellular  quartz,  formed  by  deposition  from  waters  containing 
silica  or  soluble  silicates  in  solution. 

IL  FLifd  (Silex  pt.  Plin.^  Fcuerstein  Germ,),  Somewhat  allied  to  chalcedony,  but  more  opaque. 
and  of  dull  colors,  usually  gray,  smoky-brown,  and  brownish-black.  The  exterior  is  often  whitish, 
ft-om  mixture  with  Ume  or  chalk,  in  which  it  is  imbedded.  Lustre  barely  glistening,  sub  vitreous. 
Breaks  with  a  deeply  conchoidal  fracture,  and  a  sharp  cutting  edge.  The  flint  of  the  chalk  forma- 
tion consists  largely  of  the  remains  of  infusoria  (Diatoms),  sponges,  and  other  marine  productions. 
Tho  silica  of  flint,  according  to  Fudis,  is  partly  soluble  silica.  See  on  thi3  point  p.  194. 
There  is  usually  one  per  cent,  or  so  of  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 
The  coloring  matter  of  the  common  kinds  is  mostly  carbonaceous  matter. 

1 2.  Uornstone  (Silex  pt,  Flin,^  llornstein  Gemu).  Resembles  flint,  but  more  brittle,  the  frac- 
ture moro  splintery.  Vivtri  is  a  term  often  applied  to  hornstone,  and  to  any  impure  flinty  rock, 
iudnding  the  jaspers.  A  grayish  clialcedonic  hornstone  from  Marienbad  afforded  Kersten  Si  90*30, 
*1  8-10,  Fe  1-73.  Sg  l-iiS,  On  094,  jf^a  and  K  0  70,  tL  195  (Jahrb.  Min.,  1846,  656). 

13.  Basamie,  Lydian  Stone,  or  Ihuchstone  (Lapis  Lydlus  P/m.,  xxxiii.  43,  ?  Basanites  uZ.,  xxxvi. 
11).  A  velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  its  hardness  and  black 
color  for  trying  the  purity  of  the  precious  metals.  The  color  left  on  the  stone  after  rubbing  tho 
metal  across  it  indicates  to  the  experienced  eyo  the  amount  of  alloy.  It  is  not  splintery  hke 
hornstone.  It  passes  into  a  compact,  flsaile,  siliceous,  or  flinty  rock,  of  grayish  and  other  colors, 
called  siliceous  slato,  and  also  PfUhanyte ;  and  then  resembles  ordinary  jasper  of  grayish  and  other 
shades,  especially  the  banded  jaspers. 

14.  Jasper,  Impure  opaque  colored  quartz,  (a)  Red  (Hsematitis  P^tn.,  xxxvii  c.  60,  not  his 
Hasmatites))  sesquioxyd  of  iron  being  the  coloring  matter,  (b)  Brownish,  or  ochre  yellow,  colored 
by  hydrous  sesquioxyd  of  iron,  and  becoming  red  when  so  heated  as  to  drive  off  the  water,  (c) 
Dark  green  and  brownish-green,  {d)  Grayish-blue.  (0)  Blackish  or  brownish-black.  (/)  Striped 
or  riband  jcKper  (Bandjaspis  Germ,),  having  the  colors  in  broad  stripes,  {g)  Egyptian  jojsper,  in 
nodules  which  are  zoned  in  brown  and  yellowish  colors. 

Porcdain  janper  is  nothing  but  baked  clay,  and  differs  from  true  jasper  in  being  B.B.  (Visible  on 
the  edges.  Red  porphyry,  or  its  base,  resembles  jasper,  but  is  also  fusible  on  the  edges,  being 
osoally  an  Impure  feldspar. 

G.  Besides  the  above  there  are  also : — 

1.  Gramulair  Quarts^  or  Quariz-rock.  A  rock  consisting  of  quartz  grains  very  firmly  compacted , 
the  grains  often  hardly  distinct.  2.  Quaristose  Sandstone,  3.  QuartsHxmglomeraie,  A  rock  made 
of  pebbles  of  quartz  with  sand.  The  pebbles  sometimes  are  jasper  and  chalcedony,  and  make  a 
t«M|tiful  stone  when  polished.    4.  Itacolumite,  or  Flexible  Sandstone,    A  friable  sand-rock,  cou 
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sisting  mainly  of  quartz  sand,  but  containing  a  little  talc,  and  possessing  a  degree  of  flczi 
bUity  when  in  thin  lamin®.  5.  BvhTsUmt.  A  cellular,  flinty  rock,  having  the  nature  in  part  of 
coarse  chalcedony. 

6.  Psewdixjmor^lww  Quartz.  Quartz  appears  also  under  the  forms  of  many  of  the  mineral  specieSi 
which  it  has  taken  through  either  the  sdteration  or  replacement  of  crystals  of  those  species.  The 
most  common  quartz  pseudomorphs  are  those  of  culdte,  barite,  fluorite,  and  siderite.  (a)  Tabulat 
quartz  consists  of  intersecting  plates  of  quartz,  and  is  probably  a  result  of  the  quartz  being  depos- 
ited among  intersecting  plates  of  other  minerals,  as  barite.  (b)  Hayioriie  of  G.  Tripe  (Phil.  Mag.,  i. 
40,  1827)  is  a  pseudomorph  after  datholite.  (c)  Beckite  Duf.  is  a  pseudomorph  after  coral,  chalce- 
donic  in  character,  from  Deronshire,  England ;  it  contains  some  of  the  carbonate  of  lime  of  the 
original  coral  (Church,  PhiL  Mag.,  IV.  xxiiL  95).  {d)  Babelrquartz  is  quartz  which  has  impressions 
of  cubes  of  fluor,  arising  from  its  having  been  deposited  over  the  cryslala  (c)  SUidfied  sTieUs  are 
proper  pseudomorphs  in  quartz ;  they  occur  through  many  rock  strata,  including  limestones.  {/) 
Silicified  wood  is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usually 
well  retained,  it  having  been  formed  by  the  deposit  of  silica  from  its  solution  in  the  cells  of  the 
wood,  and  finally  taking  the  place  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Pyr.,  etc. — B.B.  unaltered ;  with  borax  dissolves  slowly  to  a  dear  glass ;  with  soda  dissolves 
with  efiervesoence ;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  muriatic  add,  and  only 
slightly  acted  upon  by  solutions  of  fixed  caustic  alkalies.  When  fused  and  cooled  it  becomes  opal- 
silica,  having  Gr.=2-2. 

Obs. — Quartz  occurs  as  one  of  the  essential  constituents  of  granite,  syenite,  gneiss,  mica  schist, 
and  many  related  rocks ;  as  the  prindpal  constituent  of  quartz-rode  and  many  sandstones ;  as  an 
unessential  ingredient  in  some  trachyte,  porphyry,  etc. ;  as  the  vein-stone  in  various  rocks,  and 
for  a  large  part  of  mineral  veins ;  as  a  foreign  mineral  in  the  cavities  of  trap,  basalt,  and  related 
rocks,  some  limestones,  eta,  making  geodes  of  crystals,  or  of  chalcedony,  agate,  carnelian,  etc. ; 
as  imbedded  nodules  or  masses  in  various  limestones,  constituting  the  flint  of  the  chalk  formation, 
the  homstone  of  other  limestones — these  nodules  sometimes  becoming  continuous  layers ;  us 
masses  of  jasper  occasionally  in  limestone.  It  is  the  prindpal  material  of  the  pebbles  of  gravel 
beds,  and  of  the  sands  of  the  sea-shore  and  sand  beds  everywhere.  It  is  reported  by  G.  Rose  as 
occurring  in  the  meteorite  of  Xiquipulco  (Pogg.,  cxiiL  184). 

Silica  also  occurs  in  solution  (but  mostly  as  a  soluble  alkaline  silicate)  in  heated  natural  waters, 
as  those  of  the  Greysers  of  Iceland,  New  Zealand,  and  California,  and  very  sparingly  in  many  cold 
mineral  waters. 

Switzerland,  Dauphiny,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign  localities, 
afford  fine  spedmens  of  rock  crystal.  The  most  beautiful  amethysts  are  brought  from  India, 
Ceylon,  and  Persia,  where  they  occur  in  geodes,  and  as  pebbles;  inferior  specimens  occur  in 
Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  of  Cork,  and  on  the  island  of  May, 
Ireland.  The  false  topaz  is  met  with  in  Brazil.  Pose  quartz  occurs  in  a  vein  of  manganese,  trav- 
ersing the  granite  of  Rabenstein,  near  Zwiesel  in  Bavaria.  Prase  is  found  in  the  iron  mines  of 
Breitenbninn,  near  Schwartzemberg  in  Saxony;  and  in  Brittany,  near  Nantes  and  Rennes.  Tho 
amygdaloids  of  Iceland  and  the  Faroe  Islanij,  aflbrd  magnificent  spedmens  of  chalcedony ;  also 
Hiittenberg  and  Loben  in  Carinthia,  etc  A  smalt-blue  variety,  in  cubical  crystals  (pseudomorphs 
of  fluorite),  occurs  at  Treszytan,  in  Transylvania.  The  finest  cameLians  and  abates  are  found  in 
Arabia,  India,  Brazil,  Surinam,  Oberstein,  and  Saxony.  Scotland  affords  smaller  but  handsomo 
specimens  (Scotch  pebbles).  Chrysoprase,  at  Kosemiitz  in  Silesia.  Aventurine  qiiaiiz,  at  Capo  de 
Gata  in  Spain.  Cafs  eyCj  in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Harz  and  Bavaria. 
Plasma,  in  India  and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  I/elioirope,  in 
Bucharla,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Float  stone,  in  the  chalk  for- 
mation of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of  the  Nilo 
afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony,  and  Devonshire.  A 
yellow  jasper  is  found  at  Vourla,  bay  of  Smyrna,  in  a  low  ridge  of  limestone,  to  the  right  of  the 
watering-place,  between  the  harbor  and  the  high  hills  back ;  it  is  associated  with  opal,  chryso- 
pra.«?e,  and  homstone,  and  these  minerals  seem  to  occupy  in  the  limestone  the  place  of  homstono, 
which  is  found  in  various  parts  of  the  adjoining  country,  and  also  at  Napoli  di  Romania  in  Greece. 
The  plain??  of  Argos  are  strewn  with  pebbles  of  red  jasper.  A  variety  of  sandstone  occurs  in  thin 
layers  at  Villa  Rica,  Brazil,  remarkable  for  its  flexibility;  a  BimUBiT  flexible  sandstone  occurs  in  the 
North  Carolina  gold  region. 

In  Now  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  Middleville,  Little  Falls,  Salis- 
bury, and  Newport,  loose  in  cavities  in  the  Calciferous  sand-rock,  or  imbedded  in  loose  earth,  and 
sometimes,  according  to  Beck,  in  powdered  anthracite.  Fine  dodecahedral  crystals,  at  the  beds 
of  specular  iron  in  Fowler,  Herman,  and  Edwards,  St,  Lawrence  Co.  In  Gouvemeur,  crystals, 
with  tourmaline,  etc.,  in  limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fused. 
On  the  banks  of  Laidlaw  lake,  Rossie,  large  implanted  crystals.  The  Sterling  ore  bed,  Antwerp, 
Jeflfe.'^on  Co.,  interesting  dodecahedral  crystals.  4  m.  E.  of  "Warwick,  crystals  presenting  the 
rhomjohftdral  form,  in  jasper.    At  Palatine,  Montgomery  Co.,  crystals,  having  one  end  terminated 
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with  the  usual  pjramid,  while  the  other  is  rounded  and  smooth.  Diamond  Rock,  near  Iiansing' 
burgh,  an  old  but  poor  locality.  At  EllcnvUle  lead  mine,  Ulster  Co.,  in  elegant  groups.  At  Diamond 
island  and  Diamond  Point,  Lake  Greorge,  quartz  crystals,  88  in  Herkimer  Co.  In  Mass..  crystals 
with  unusual  modifications,  sparingly  at  the  Charlestown  syenite  quarry,  ouo  of  which  from  tht 
cabinet  of  Mr.  J.  E.  Teschemacher  is  represented  in  f.  193.  It  has  the  adjacent  planes  2-2  and 
3-}  uneven,  and  —i  with  a  triangular  furrow  but  sharp  edges ;  the  rest  are  lustrous ;  with  the  re- 
flective goniometer,  reflecting  the  sun*s  rays,  RAf-§  =  175°.  Pelham  and  Chesterfield,  Mass.,  Paris 
and  Perry,  Mc,  Benton,  N.  H.,  Sharon,  Vt,  and  Meadow  Mount,  Md.,  are  other  localities  of  quart! 
crystaL  Near  Quebec,  fig.  191,  and  other  crystals  similar,  but  the  inverse.  At  Chesterfield,  Mass., 
small  unpolished  rJioinbohedrons^  in  granite.  At  Paris,  Me.,  handsome  crystals  of  brown  or  smoky 
quartz.  In  large  crystals,  often  perfect  and  weighing  several  pounds,  at  Minnesota  mine,  Lake 
Superior,  occasionally  enveloped  in  metallic  copper,  as  if  cast  around  the  crystals.  Drusy  quartz, 
of  brown,  apple-green,  and  other  tints,  at  Newfane,  Yt.  For  other  locahties,  see  the  catalogue  of 
localities  In  the  latter  part  of  this  volume. 

Rose  quariZy  at  Albany,  and  Paris,  Me.,  Acworth,  N.  H.,  WilHamsburg,  Mass.,  Southbury,  Conn., 
and  Port  Henry,  Essex  Co.,  N.  Y. ;  smoky  quartz^  at  Goshen,  Mass.,  Richmond  Co.,  K  Y.,  etc. ; 
ameihysij  in  trap,  at  Keweenaw  Point,  Pic  bay,  and  Gargontwa,  on  Lake  Superior ;  also  in  the 
Bame  rock  at  Bristol,  Rhode  Island,  and  sparingly  throughout  the  trap  region  of  Massachusetts  and 
Connecticut ;  in  Surry,  New  Hampshire ;  in  Pennsylvania,  in  East  Bradford,  Aston,  Chester,  and 
Providence  (one  fine  crystal  over  7  lbs.  in  weight),  in  Chester  Co. ;  very  handsome  at  the  Prince 
vein,  Lake  Superior,  but  now  hardly  obtainable,  as  the  mine  is  not  worked ;  also  very  large  fine 
crystals,  near  Greensboro,  N.  C.  Crystallized  green  quartz,  in  talc,  at  Providence,  Delaware  Co., 
Peon.;  at  EUenville,  N.  Y.,  with  chlorite.  Chalcedony  and  agates  of  moderate  beauty,  in  the 
Bame  trap  region ;  more  abundantly  about  Lake  Superior,  the  Mississippi,  and  the  streams  to  the 
west ;  at  Natural  Bridge,  Jefferson  Co.,  N.  Y. ;  about  the  Willamet,  Columbia,  and  other  rivers 
in  Oregon;  abundant  and  beautiful  on  N.  TV.  shore  of  Lake  Superior.  Belmont's  lead  mine,  St. 
Lawrence  Co.,  N.  Y.,  has  afforded  good  chalcedony  and  chrysoprase,  associated  with  calcite.  Red 
jasper  is  found  on  Sugar  Loaf  Mt,  Maine ;  in  pebbles  on  the  banks  of  the  Hudson  at  Troy ; 
yellow,  wiUi  chalcedony,  at  Chester,  Mass. ;  red  and  yellow,  near  Murphy's,  Calaveras  Co.,  CaL 
Heliotrope  occupies  veins  in  slate  at  Bloomiugrove,  Orange  Co.,  N.  Y. 

Smoky  quartz  in  large  crystals,  some  over  100  lbs.,  have  been  found  on  Paradise  R.,  Nova 
Scotia. 

Quartz  pseudomorphs,  after  hexagonal  and  sCalenohedral  crystals  of  calcite  and  cubes  of 
fluorite,  at  Weathampton,  Mass. ;  alter  barite,  probably,  in  Rutherford  Co.,  N.  C,  often  filled  with 
water. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the  university 
at  Xaples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Rafelli,  of  Milan,  measures  3^  ft 
in  length  and  5^  in  circumference,  and  its  weight  is  estimated  at  870  lbs;  another  in  Paris  is  3  ft. 
in  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity  was  opened  at  Zinken,  which 
afforded  1,000  cwt.  of  rock  crystal,  and  at  that  early  period  brought  $300,000.  One  crystal  weighed 
80u  lbs.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth  College,  weighs  147^ 
lbs.,  and  contains  48  crystals;  four  of  them  are  from  5  to  5^  inches  in  diameter,  ten  from  4  to  4j 
inches.    A  crystal  from  Waterbury,  Vt.,  2  ft.  long  and  18  inches  through,  weighs  175  lbs. 

Several  vaneties  of  this  species  have  loug  been  employed  in  jewelry.  The  ameOiyst  has  always 
been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  less  brilliant  by  candle-light;  it 
appears  to  best  advantage  when  surrounded  with  pearls  and  set  in  gold.  The  color  of  the  ame- 
thyst is  often  irregularly  diflUsed,  as  is  well  described  by  Pliny,  "  ad  viciuiam  crystalli  descendet 
albicante  purpurse  defectu,**  purple,  gradually  fading  into  white.  It  was  called  amethyst^  aftiOvaroi^ 
on  account  of  it.s  pretended  preservative  powers  against  intoxication,  from  u,  no%  and  fithtoy  tc 
inioxicaU.  This  is  not,  however,  the  only  ameihysi  of  the  ancients.  The  violet-colored  sapphire, 
the  violet  fluorite  (scalpturis  fadles,  Plin.,  easily  graven),  and  some  other  purple  species,  were 
designated  by  the  same  name;  and  it  has  been  supposed  that  garnet  was  also  included. 

Cameos  are  in  general  made  of  onyr,  which  is  well  fitted  for  this  kind  of  miniature  sculpture. 
The  most  noted  of  tlie  ancient  cameos,  is  the  Mantuan  vase  at  Brunswick.  It  was  cut  ft-om  a 
single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high  and  two  and  a  half  broad ; 
on  its  outside,  which  is  of  a  brown  color,  there  are  white  and  yellow  groups  of  raised  figures, 
representing  Ceres  and  Triptolemus  in  search  of  Proserpine.  The  Museo  Borbonico,  at  Naples, 
contains  an  onyx  measuring  eleven  inches  by  nine,  reprosentmg  the  apotheosis  of  Augustus,  and 
another  exhibiting  the  apofiieosis  of  Ptolemy  on  one  side  and  i^e  head  of  Medusa  on  the  other ; 
both  are  splendid  8]>ecimens  of  the  art,  and  the  former  is  supposed  to  be  the  largest  in  existence. 

The  carnelian  is  often  rich  in  color,  but  is  too  common  to  be  much  esteemed ;  when  first 
obtained  from  the  rock  they  are  usually  gray  or  grayish-red ;  they  receive  their  fine  colors  from 
=m  exposure  of  several  weeks  to  the  sim's  rays,  and  a  subsequent  heating  in  earthen  pots.  Th« 
colors  of  agate,  when  indistinct,  may  be  brought  out  by  boiling  in  oil,  and  afterward  in  sulphuric 
add;  the  Uttet  carbonizes  the  oil  absorbed  by  the  porous  layers,  and  thus  increases  the  oontraAl 
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of  the  different  colors.  Agate  is  often  made  into  mortars  for  chcmicnl  and  pharmaceutical  pro 
parations,  and,  according  to  Pliny,  it  was  employed  for  the  same  purpose  by  the  physicians  of  his 
day.  Pliny  also  mentions  that  *'  the  best  cautery  for  the  human  body  is  a  ball  of  ciystal  acted  on 
by  the  sun"  (zzxrii.  10).  He  deplores  the  extravagance  of  his  times,  as  ozhlbited  in  tlie 
crystal  driuking  cups  and  vases  of  the  wealthy. 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  vases,  boxes,  knif^handles,  etc. 
It  is  also  extensively  used  in  the  manufacture  of  Florentine  mosaics. 

Quartz  is  distinguished  by  its  Tiardness — scratching  glass  with  facility;  infusibUUy — not  fusing 
before  the  blowpipe ;  insoliiUity— not  attacked  by  water  or  the  acids ;  undeavdbUity^^ne  varied 
being  tabular,  but  proper  cleavage  never  being  distinctly  observed.  To  these  characteristics  the 
action  of  soda  B.B.  may  be  added. 

The  word  quartz  is  of  German  provincial  origin.  Agate  is  fVom  the  name  of  the  river  Adiates, 
in  Sicdly,  whence  specimens  were  brought,  as  stated  by  Theophrastus. 

^t.^P8eudomorphs  of  pyrit^,  tin  ore,  stannite,  magnetite,  hematite^  and  voltzite^  after  quarts 
have  been  met  with. 


232.  OPAL.    GpaluB,  FiDdderofi,  FUn.,  zxzvii  21,  22.    Quartz  resinite  K,  Tr.,  IL  180L 

Massive,  amorphous;  sometimes  small  reniform,  stalactitie,  or  large 
tuberose.    Also  earthy. 

H.=6'6— 6*5.  G.=1'9— 2*3.  Lustre  vitreous,  frequently  subvitreous  ; 
often  inclining  to  resinous,  and  sometimes  to  pearly.  Color  white,  yellow, 
red,  brown,  green,  gray,  generally  pale;  dark  colors  arise  from  foreign 
admixtures ;  sometimes  a  rich  play  of  colors,  or  different  colors  by  re- 
fracted and  reflected  light.     Streak  white.    Transparent  to  nearly  opaque. 

Comp. — §i,  as  for  quartz,  silica  being  dimorphous,  the  opal  condition  being  one  of  lower 
degrees  of  hardaess  and  specific  gravity,  and,  as  generally  believed,  of  incapability  of  ciystalliza- 
tion.  Water  is  usually  present,  but  it  is  refrarded  as  unessential.  It  varies  in  amount  from  2*75 
to  21  p.  c;  or,  mostly,  from  3—9  p.  c.=Si+4  fi  to  §i+i  tl  (or  9  Si+fl  to  3  Si  +  fl).  Opal 
often  contains  more  or  less  of  quartz  mixed  with  it ;  and  most  of  the  analyses  are  unsatisfactory, 
because  they  leave  the  amount  of  the  latter  wholly  unconsidered ;  and  since  solubility  In  a  hot 
solution  of  caustic  potash  is  not  a  decisive  test  of  opal,  as  shown  by  Eammelsberg  (Pogg.,  cxlL 
177),  no  method  for  its  exact  determination  is  known.  (See  p.  192,  under  Quartz.)  'RAmmelsberg's 
percentage  results  are  as  follows ;  under  the  heading  ign.  &  3,  the  Bum  of  the  loss  by  both  is 
given,  and  in  brackets  tliat  by  drying  over  sulphuric  acid  aloue: 

G.     G.  after  Ign.    Ign.  ft  S.  InsoL 

Semiopal,  Grochau  2-101        1*878  6-55  .  7.-21 


Vallocas,  broum  2216        2-224  11-75 

"        whdle  4-54 

Gtyseriie,  Iceland  8  83 


"8-26 
'1-78 

__, , .„      '3-41 

HyaMU,  Walsch  2*185  8'28    [0 

after  ign.  1-507 


18-5— 39-3 

19-2— 53-5 

4-8  (=f  e) 

9-7— 19-9 

21-  — 45-9 


Moreover,  optical  characters  do  not  aflTord  decisive  distinctions ;  for  Ehrenberg  has  found  {Bqt, 
Ak.  Berlin,  G5,  1849,  Ramm.,  Fogg.,  cxii.  191)  that  hyaUie^  after  ignition  and  before,  and  dirys^ 
oprase  are  alike  doubly-refracting;  chalcedony  from  Faroe  and  semiopal  from  Yallecas,  doubly- 
refracting,  with  spots  of  singly-refracting  J  semiopal  fr.  Grochau  and  flinty  singly-refracting,  with 
spots  of  doubly-refracting. 

Var.— 1.  Precious  Opal.  Exhibits  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents  various 
rufulgcnt  tints  in  succession,  reflecting  now  ono  hue  and  now  another.  Seldom  larger  than  a 
hazel  nut;  a  mass  in  the  Yicmia  museum  has  the  size  of  a  man's  fist  and  weighs  17  o£,  but  haii 
numerous  fissures,  and  is  not  wholly  free  from  the  matrix. 

2.  Fire-opal  (Feueropal,  fr.  Mexico,  Humholdi^  Karsten^  Klapr.  Beitr.,  iv.  156,  1807).  Hyacinth- 
red  t )  honey-yellow  colors,  with  fire-like  reflections,  somewhat  irised  on  turning. 

o.   Girasol.    Bluish- white,  translucent,  with  reddish  reflections  iu  a  bright  light 

4.  Common  OpaL  In  part  translucent;  (a)  milk-white  to  greenish,  yellowish,  bluish;  \ft} 
TUain  opal  (Wachsopal,  Pechopal,  Germ.\  wax-,  honey-  to  ochre-yellow,  with  a  resinous  histre ;  (c 
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dun  oliye-green  aud  mountain-green ;  (d)  brick-red.  Includes  SemiqpcU  (Hulbopal  Wem.^  Ber^m. 
J.,  875, 1789);  also  (c)  Hydnphane^  which  is  translucent,  whitish,  or  light-colored,  adheres  to  the 
tongue,  and  becomes  more  translucent  or  transparent  in  water  (to  which  the  name,  from  Uuyp^ 
tvaitTy  and  ^ci iva>,  io  make  dtar^  alludes),  a  very  common  quality  of  opal  (/)  ForcTierile  (Auhhom, 
Wien.  Ztg.  AbendbL,  Jul  11,  1860);  an  orange-yellow  opal,  colored  by  orpimentj  Gr.=2'17 
Maly  (J.  pr.  Ch.,  izxxvi.  501).    It  Is  from  Beittelfeld,  in  Upp^r  Styria. 

5.  Cachohng  (Kaschtschilon  of  Kaimucka  and  Tariara  [=beautifUl  stone],  Kascholong  Germ. 
Perlmutter-opal  KarsL^  Tab.,  1808).  Opaque,  bluish-white,  porcelain-white,  pale-yellowish  oi 
reddish ;  often  adheres  to  the  tongue,  and  contains  a  little  alumina. 

6.  Opal^ale.    Agate-like  in  structure,  but  consisting  of  opaX  of  different  shades  of  color. 

7.  Menilite  (Pechstein  de  Menll  Montant  Delarbre  A  Quinquet,  J.  de  Phys.,  xxxi.  219,  1787 ; 
Menilite  de  Sauasure^  Delametk  T.  T.,  ii.  169,  1797.  Leberopal  Karat^  Tab.,  24,  1800).  In  con- 
cretionary forms,  tuberose,  reniforro,  etc,  opaque,  dull  grayish,  grayish-brown,  occurring  im- 
bedded in  a  shaly  argillaceous  deposit 

8.  Jasp-opal  (Karst.  Tab.,  26,  1808;  Opal-jasper,  Eisenopal,  Hawm.^  Handb.,  428,  1813).  Opal 
containing  some  yellow  ozyd  of  iron  and  other  impurities,  and  having  the  color  of  yellow  jasper 
with  the  lustre  of  common  opaL 

9.  Woad-opoi  (Hoi2-opal  Gtmn.)*    Wood  petrified  by  opaL 

10.  HyaHU  (Mullerisches  Glas  [=:Muller'8  Glass,  after  the  discoTcrer] ;  Hyalit  ITem.,  Hoffm. 
Min.,  u.  0,  134,  1812,  KaraL^  Tab.,  22,  1800 ;  Gummistein  Bhmenb,y  Nat,  558 ;  Glasopal  Hauam., 
Handb.,  424^  1813).  Clear  as  glass  and  colorless,  constituting  globular  concretions,  and  alsc 
crusts  with  a  globular,  reniform,  botryoidal,  or  stalactitic  surface ;  also  passing  into  translucent, 
and  whitish. 

11.  IHorUia,  SiUceoua  Sinter  (Kieselsinter  Germ,;  SarUi^  Viaggio  al  Montomiata,  Pisa,  1795, 
Greirs  Ann.,  iL  589,  1796;  Thomacnij  J.  de  Phys.,  zxxix.  407,  1791,  Breve  Notizia  di  un  Viaggia- 
tore  Bullo  Incrost  Sil  termali  d'ltalia,  etc.,  1795,  Crell's  Ann.,  i.  108,  1796,  Blbl  Brittan,  185, 
1796  (?name  fiorite  here  given);  F/aff.,  Crell's  Ann.,  iL  589,  1796;  Resinito  termogino  (Ital.). 
Includes  translucent  to  opaque,  grajrish,  whitinh,  or  brownish  incrustations,  porous  to  firm  in 
texture ;  sometimes  flbrous-like  or  filamentous,  and,  when  so,  pearly  in  lustre  (then  called  Fearl' 
ainier) ;  formed  from  the  decomposition  of  the  siliceous  minerals  of  volcanic  rocks  about  fumaroles, 
or  from  the  siliceous  waters  of  hot  springs.  It  graduates  at  times  into  hyalite,  (a)  The  original 
Jhriie  (or  pearl-sinter),  as  described  by  Thomson,  occurs  in  tufa  iu  the  vicinity  of  Santa  Flora, 
Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Naplep,  in  globular,  botryoidal,  and  stalactitic 
concretions,  pearly  in  lustre.  Thomson  also  mentions  (1791)  a  similar  incrustation  as  formed 
from  the  hot  waters  of  the  Sasio  lagoons.  It  was  referred  by  "Wornor  to  hyalite  in  1816  (Hofi*- 
mann),  (6)  The  MichadiU  (J.  W.  Webster,  Am.  J.  Sci.,  iii.  391,  1821)  is  similar,  from  the  island 
of  St  Michaels,  one  of  the  Azores,  where  it  occurs  in  snow-white  incrustations,  capillary  or  fili- 
form in  sfructure,  pearly  in  lustre,  with  G.= 1*866.  (c)  Geyserite  (Kieaeltuff  (fr.  Geysers)  A'/ajw., 
Beitr.,  iL  109,  1797;  (J^ysirito  Delameih.,  Min.,  1812;  Damour,  Bull  G.  Pr.,  ISiS,  157)  constitutes 
concretionary  deposits  about  the  Iceland  geysers,  presenting  white  or  grayisli,  porous,  stalactitic, 
filamentous,  caulifiower-like  forms;  also  compact-massive,  and  scaly-massive;  II.=5;  rarely 
transparent^  usually  opaque ;  sometimes  falling  to  powder  on  drying  iu  the  air. 

12.  Float-atone  (Quartz  nectique,  JT.,  Tr..  ii.  1801 ;  Schwimmstein  GerrruX  In  light  concretion- 
ary or  tuberose  masses,  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
owing  to  its  spongy  texture,  as  to  float  on  water.  The  concretions  sometimes  have  a  flint-liku 
nucleus. 

18.  TripoliU  (Trippel,  Terra  Tripolitana  (fr.  Tripoli,  in  part\  Wall,  32,  1747.  Infusorial  earth ; 
Beigmehl,  Kiesclmehl,  Kieselguhr,  Germ.  Farina  fossilis.  Randauite  Salvetat,  Ann.  Ch.  Phys., 
IIL  xxiv.  348,  1848).  Formed  from  the  siliceous  shells  of  Diatoms  and  other  microscopic  species, 
as  first  made  known  by  Ebrenberg,  and  occurring  in  deposits,  often  many  miles  in  area,  cither 
uncompacced,  or  moderately,  hard,  (a)  Infusorial  Earth,  or  Earthy  lYipolite,  a  very  fine-grained 
earth  looking  often  like  an  earthy  chalk,  or  a  clay,  but  harsh  to  the  feel,  and  scratching  glass 
when  rubbed  on  it  (6)  Bandanite,  a  kaolin-like  variety  from  Ceyssat  near  Randan,  in  Dept.  Puy 
de  Dome,  and  from  AJgiers,  contaim'ng  9  to  10  p.  c.  of  water.  A  deposit  at  Santa  Flora  iu  Tus- 
cany was  made  known  by  (>.  Fabbroni  in  1794  (Giorn.  Fis.-med.  di  D.  Brungnatelli,  p.  1 54 ;  CreU's 
Ann.,  iL  199,  1794 ;  Bergmehl  v.  Santa  Flora  Klaproth,  Beitr.,  vi.  348).  It  consists  of  a  grayish- 
white,  loose,  mealy  earth ;  Fabbroni  states  that  he  made  bricks  of  it  which  would  fioat  like  those 
which  Pliny  described  as  made  in  Spain  from  a  sort  of  pumice-Uke  eartli  (xxxv.  49),  and  sup- 
poses the  material  the  same.  Ehrenberg  has  shown  it  to  be  an  infusorial  earth,  (c)  Tripoli 
alaU  (Polishing  slate,  Polierschiefer,  Tripelschiefer,  Saugkiesel,  Klebschiefer,  Gcrm,\  a  slaty  or 
thin  laminated  variety,  fragile;  G.=l-909— 2'08.  Often  much  impure  from  mixture  with  clay, 
magnesia,  oxyd  of  iron,  etc.  (d)  Alumocakiie  (fV.  Kibcnstock,  Breith.,  Char.,  97,  326,  18:^2)  is  a 
milk-white  material,  having  a  hardness  of  only  1  to  1^ ;  G.=2'174 ;  it  may  be  a  variety  of  tripolite, 
eontaining  a  litUe  Hme  and  alumina. 

Analyses:  1,  Klaproth  (Beitr.,  iL  151);  2,  v.  Kobell  (Char.,  252,  1830);  3-6,  Damour  (BuH  Q 
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OXYGEN  COMPOUNDS. 


Fr,  ILt.  162,  1848);  T, Klaproth (1. a, iv.  156);  8, id. (lb., ii,  157);  9,ForchhaiDmerTogg.,: 
331);  10,  G.  J.Brush(ThiR  Miu.,  152,  1854);  11,  Klaproth(L  a,  T.  29);  12,  id.  (ib..  ii-  154);  13, 
Tschermak  (Ber.  Ak.  Wien,  xiiL  881);  14,  Wrightson  (Ann.  Ch.  Pharm,  liv.  358);  15,  Stucke 
(Nose  Beschr.  vulk.,  Foss.,  78);  16,  Forchhammer  (L  a);  17,  18,  Damour  (L  c.);  19,  Klaproth 
(L  a,  ii.  160) ;  20.  21,  V.  d.  Mark  (Verb,  nat  Ver.  Bonn,  ii.  1862) ;  22,  Wertbeim  (Ramm.  Min.  Ch., 
133);  23,  G.  J.  Brush  (This  Min.,  691,  1850);  24,  J.  L.  Smith  (Am.  J.  ScL,  xv.  436);  26,  Klap- 
roth (L  c,  ii.  161);  26,  27,  R.  Brandes  (Nogg.  Geb.  Rh.-We8tph.,  l338);  28,  V.  d.  Mark  (La); 
29,  Klaproth  (1.  c.,  il  162);  30,  Beudant  (Tr.,  ii.  18). 

31,  Damour  (L  c.) ;  32,  Schaflfgotsch  (Pogg.,  IxviiL  147);  88,  Damour  (L  a) :  34,  Bucholz  (GohL 
J.,  L  202,  viil  176) ;  36-38,  Damour (1.  a);  39,  Klaproth  (Lc.) ;  40,  Kersten  (Schw.  J.,  Ixvi.  25) ;  41, 
Forchhammer  (Pogg.,  xxxv.  331);  42,  48,  Bickell  (Ann.  Ch.  Pharm.,  Ixx.  290);  44,  Pattiaon 
(PhiL  Mag.,  IIL  xxy.  495);  46,  MaUet  pb.,  IV.  v.  286). 

46,  Klaproth  (1.  c.,  vi.  348);  47,  48,  Foumet  ft  Salvetat  (Ann.  Ch.  Phya.,  III.  xxiv.  348);  49, 
Baumann  (Ramm.  Min.  Ch.,  136);  60,  R.  Hoffmann  (J.  pr.  Ch^  zc  467) ;  61,  HanBtein  &  Schulta 
(Ann.  Ch.  Pharm.,  xcv.  292);  52,  Kubhnann  (ZS.  nat  Ver.  Halle,  viiL  478);  58,  Klaproth  (L  c, 
y.  112);  64,  65,  Bucholz  (Leonh.  Tasch.,  yi.  6,  8);  56,  Kersten  (Freiesleb.  Mag.  Orykt,  Heft  5): 


gi 

1.  CzcTWQmtzAf  precious  opal  90 

2.  "  "  [89-06" 

3.  "        G.=2'029  ^S-gO' 

4.  Mexico,  limpidf  G.=2-029  '91*12 
6.        "      chatoyant,  G.=2-024  ■89-90' 

6.  **  "  [93-96' 

7.  Zimapan,  jFYre-<?paZ  92-00' 

8.  Kosemiitz,  milk^.  98*76 

9.  Faroe,  jP4re-(>pai  88*73 

10.  Georgia,     "      G.=2-07  91-89 

11.  Moravia,  gray  85 

12.  Hubertsburg,  Sydrophane  93-18 

13.  Thebes,  "  85-8 

14.  Schiffenberg,  Semiropai  90*20 

15.  Hanau  "  82*75 

16.  Faroe,  Cfacholong  95-82 

17.  Iceland,  Hesingpa^  G.= 2*095    [92 ■03] 

18.  Mexico,         "  [95*40] 

19.  Telkebanya,  "  93-5 

20.  Rosenau,  ywK-brotvn  91*82 

21.  "         w.  extoflast  89*54 

22.  Meronitz,  gnh.-brown  83*78 

23.  Vourla,  gyK-greer^  G.=2-054     [94:9] 

24.  Harmanjick,  Besinopal  92*0 

25.  Menil-Montant,  Menilite  85*6 

26.  Oberkassel,  Wood-opal  93*01 

27.  Quegstein,  Siebengeb.    **  86-00 

28.  Stenzelberg,  Jaspopal  88*28 

29.  Telkebanya,        "  43*6 
:)0.  Jaaztraba,  Hung."  47*81 


11 

10 

10-94 
6*10 
8*88 

10-10 
6*05 
7-75 

[1*05] 
7-97 
6*84 
8« 

6-25 

8*4 

2*78 

10-00 
3*47 
7*97 
4*60 
50 
5*61 
6-08 

11*46 
5-1 
416 

11*0^ 
4*12 
9*97 
6-67 
7*6 

13*17 


M       Fe      Oa     ]^a     £ 


1*62 

.1-86 
3*60 
0*20 


0*25    

0-10    

0-49         0 

Mg0*92 

1*76    


jS[g4*9 

4*11  "0*86  0-90 
8*00  Oa  0*26 

0*06    0-06 


0*14 
0*27 


1*0 
012 
0*50 
0*31 

0*98 


1-0      

2*16%  018 

4*94  "    0*17 

3*68  Oa  1*67 

AgS-O 

0*6        0*6    

0*87     

3*60    

6-58]i[g016 

47*0      

38*09    


— =100  Klaproth. 
— =100  KobelL 

=100  Damour 

=100  Damour. 

=100  Damour. 

=100  Damour. 

=100  Klaproth. 

— =100  Klaproth- 

•34    lig  1-48=100  F. 

. — =100*05  Brush. 

,  C  1,  Bit  0-83= 

99-08  Klaproth. 

=100  Klaproth. 

=100-1  Tsch. 

0-80S0'81  =  101-76W. 

=99*50  Stucke. 

0-07,Mg0-4=99*58F. 

=100  Damour. 

=100  Damour. 

— =100  Klaproth. 
0*10=100  Mark. 

=100  Mark. 

^,MgO-67=101"W. 

=100  Brush. 

=99*1 6  Smith. 

=98-6  Klaproth. 

=99*62  Brandes, 

^,S0*20=100*17B. 

=100  Mark. 

=98*0  Klaproth. 

— =100  Beudant 


2.  EyaUUj  IXorite  or  Siliceous  Sinter, 


81.  Waltsdi,  Bohem.,  SyaiUe 

32.  *'  "  " 

33.  Kaiserstuhl  " 

34.  Frankfort,  a.  M.        " 

35.  Azores,  Michaelite 
Jcelaod,  Qeyserite 

gray 


36. 
37. 
S8. 
39. 
40. 
il. 
42, 


whxU 


[96*94] 
95-5 

[96*99] 
92*00 
82*29 
87*67 


3*06 
30 
3*01 
6*33 
16*35 
10*40 
7*41 
8*97 


0*8      0*2 


1-36      ir, 
0*71 


[92*69]     7*41     

[91*23]     8*97     


98*0 
94-01 
84-43 
88*26 


4-10 
7-88 
4*79 


1*6  0*6 

1-70  

3-07  1*91 

0-69  3*26 


=100  Damour. 
=99*5  Schaffg. 
=100  Damour. 

=98*33  Bucholz 

=100  Webster, 

0*40   0-82    «r.  =100  Damour. 

=100  Damour 

— =100  Damour. 
— =100  Klaproth 

—  — =99  81  Kerst. 
0*92,  Iffgi  1*06  ForchlL 

O'U    OIL  82*49=100  B 


0-70 
0-29 
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43.  Iceland,  GeyseriU 


Si  ]Q[       Si       Fe      Ca     iSTa      & 

91-66      5-t6     1-04     018   0-33    0*16   0-19,  g  0*3 1,  Mg  0*41 

=100  BickolL 

a  N.ZeaUmd,     "    G.=l-968         V'?-86      7-66     9-70     S-T2   \'U    —    =100-17  Pattia. 

45.  •*  "  94-20      3-06     1*68     0-17     tr,      0-85«  =99-86  MaUet 

3.  TripdtUe^  Infusorial  Earthy  Flaatsione. 

i'K  Santa  ilora,  Berffmehl 

i1.  Cejsaat^  Bclndanite 

i\  Algiers,        " 

40.  BOin,  THpoUie,  G.= 1-862. 

50.  "  " 

51.  Laneberg,  Earih 

52.  Ebatorf,         " 
•Vi.  Mauritius,  Kieadgvhr 
l\.  Paris,  Q.  necUquc,  lighter 
5...     "         "        beayier 
•v3.  Eibenatock,  AlumoccUcUe 

■  Somevhat  mmmonlMaL     b  With  tonM  oarbonaceooa  matetlAL     c  Na  Gl.    d  With  toma  magnesia.    «  Carbonate 
^  lime,    r  Alfo  ammonia  0*01. 


79 

12 

6           3         

=99  Klaprotb. 

87-2 

100 

2-00          0-8<« 

=100Fournet 

80-00 

9-00 

1-41      0-55    0-56 

2-00 Jns.  §6-48=100  3, 

87-58 

8*89 

2-04          109 

Mg  0-30=99-90  Bail 

80-30 

10-90 

6-40          0.44 

ir,     0-30,  Mg.  0-43',  Or& 
1-30=99-08  Hoffinanu, 

87-86 

8-43 

0'13     0-78    0-75* 

,Org.  2-28=100-18  H. 

90-86 

9-01 

0-29     0-23    016« 

,ilLg  C0-09= 1 00-64K, 

72-0 

21-0 

2-5       2-5      

— =980  Klaproth, 

940 

5-0 

0-6           . 

=99-5  Buchobs. 

91-0 

6-0 

0-25        Mg  1r. 

^pCa  02  00=99-25  B 

86-GO 

400 

2-23     —  Ca6-25 

— =99-08  Kersten. 

Randaniteof  Salretat  (anaL  48)  corresponds  to  tbe  formula  §1'  ^  (=§1  90-9,  It  9*1)  when  dried  at 
i'V  C  and  Si'tt  (=Si  95-8, 11  4*7)  when  driod  at  100*  0.  Tbe  precious  opal  of  Hungary,  analyzed 
ov  T.  Kobell  (anaL  2),  lost  7*6  p.  a  on  drying  at  a  low  beat,  and  tbe  rest  of  tbe  water,  or  3*44  p.  c., 
va  ignition. 

Fyr.,  etc* — ^Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties,  con- 
fining oiyd  of  iron,  turn  red. 

Obi.»Oocars  filling  cavities  and  fissures  or  seams  in  igneous  rocks,  porphyry,  and  some  metal- 
■Ic  Teins.  Also  imbedded,  like  flint,  in  limestone,  and  sometimes,  like  other  quartz  concretions, 
■D  argillaceous  beds ;  also  formed  from  the  siliceous  waters  of  some  hot  springs ;  also  resulting 
iVoiD  the  mere  accumulation,  or  accumulation  and  partial  solution  and  solidification,  of  the  siliceous 
«>hcUs  of  infusoria — wldch  consist  essentially  of  opal-silica.  The  last  mentioned  is  the  probable 
^^aroe  of  tho  opal  of  limestones  and  argillaceous  beds  (as  it  is  of  flint  in  the  same  rocks),  and  of 
part  of  that  in  igneous  rocks.  It  exists  in  most  chalcedony  and  flint.  Being  like  quartz  in  origin, 
■i  is  natural  that  the  two  should  be  often  mbced  together.  Common  opal  and  hyalite  are  products 
^/f  the  decompoeition  of  a  Roman  cement  at  the  hot  springs  of  Plombi^res  in  France. 

Predous  opal  occurs  in  porphyry  at  Cserwenitza,  near  Kashau  in  Hungary,  at  Frankfort,  and  at 
Gradas  a  Dios  in  Honduras.  Fire  opal  occurs  at  Zimapan  in  Mexico ;  Faroo ;  near  San  Antonio, 
Honduras.  Oomi/um  opal  is  abundant  at  Telkebanya  in  Hungary;  near  Pernstein,  Luckau, 
and  Smrezet  in  Moravia ;  in  Bohemia ;  at  Kosemiltz  in  Silesia ;  Hubertsburg  in  Saxony ;  Stanzel- 
y^T^  and  Quegstein  in  Siebengebirge ;  Steinheim  near  Hanau ;  in  Faroe,  Iceland ;  the  Giant's 
'.'auseway,  and  the  Hebrides ;  also  within  i  m.  and  to  the  S.W.  of  the  watoring-plaoe  at  Vourla, 
tiie  harbor  of  Smyrna,  along  with  yellow  jasper  and  homstone,  imbedded  in  a  low  ridge  of  yel- 
.'jwiah  compact  limestone ;  of  a  wax-yellow  and  grayish-green  color,  occasionally  white,  at  the 
>jiant'»  Causeway.  HyalH/t  occurs  in  amygdaloid  at  Schemnitz,  Hungary;  in  clinkstone  at 
^  altsch,  Bohemia.  Wood  opal  forms  large  trees  in  tlie  pumice  conglomerates  of  Saiba,  near  Neu« 
froU ;  Kremnitz,  Hungary ;  Faroe ;  near  Hobart  Town,  Tasmania ;  and  in  many  other  regions  of 
1/r.eous  rocks. 

The  Lunebeiig  earth  contains  many  species  of  infusoria,  and  is  10  to  18  ft  thick. 

In  U.  S,  hyolUe  occurs  sparingly  in  N.  York,  at  the  Phillips  ore  bed,  Putnam  Co.,  in  thin  coat- 
-ogs  on  granite ;  rarely  m  N.  0.,  Cabarrus  Co.,  with  the  auriferous  quartz ;  in  Georgia,  in  Burke 
&ad  Scriven  Cos^  lining  cavities  in  a  siliceous  shell-rock ;  in  'Washington  Co.,  good  fire  opal ;  at 
the  Snanna  spring,  Florida,  small  quantities  of  siliceous  sinter. 

The  piedous  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colors  in  perfection,  is  a  gem 
of  high  value.     It  is  cut  with  a  convex  surface. 

233.  JisTZSCHm. — A  oecond  modification  of  amorphous  silica  is  mentioned  above  (p.  194)  as 
conoanoed  by  6.  Jenzsch.  The  facts  may  receive  other  explanation.  For  the  present  the  opals 
sopposed  to  represent  it  may  be  included  under  the  above  name.  The  characteristic  is  a  specific 
..^rarity  of  2*6,  like  quartz-silica,  whUe  soluble  in  a  hot  solution  of  caustic  potash.  The  kinds  here 
nrferred  ^x>  are  a  white  cachdong  from  Huttenberg  in  Carinthia,  G.= 2*591 ;  fVom  Hutberg,  near 
Weissig,  in  amygdaloid,  G.=2-633— 2-647  ;  from  the  porphyry  of  Regensberg,  G.=2  620;  from 
Brazil,  6  =2'696.  Thef  are  generally  associated  with  chalcedony,  and  Jonzsch  regards  them  ad 
a  result  of  ita  alteration. 
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OXYGEN  OOMPOUNDB. 


n.   TERNAEY  OXYGEN  COMPOUNDa 

1.   SILICATES. 
A.    ANHYDROUS  SILICATES. 

The  following  are  the  general  subdivisions  of  the  Anhydrous  Silicates : 

L  BisiLicATBS.    Oxygen  ratio  for  the  bases  and  Silica  1 :  2. 

n.  Unisilioates.     Oxygen  ratio  for  the  bases  and  Silica  1 : 1, 

in.  SiJBSiLicATES.  Oxygen  ratio  for  the  bases  and  Silica  1 :  less  than 
1 ;  mostly  1 :  f ;  but  also  1 :  |-,  and  1 :  f. 

These  subdivisions  are  essentiallv  the  same  that  were  brought  forward 
in  the  last  edition  of  this  work.  The  section  of  Tersilicates  has,  however, 
disappeared,  the  species  hitherto  arranged  under  that  head  being  proved  to 
have  no  existence ;  and  the  few  Sesquisilicates,  and  the  Micas  and  Feld- 
spars, are  added  to  the  Unisilicates. 

OonsHhUion  and  Formulas  of  Silicates,—The  baees  in  the  Silicates  oompriBe  various  elements 
of  Series  L  (see  p.  2)  in  their  different  states  of  ozydation,  protoxyd,  sesquiozyd,  or  deniozyd,  and 
possibly  tritoxyd;  namely,  K,  Na,  Li,  Th,  Cs,  H,  Ba,  Sr,  Oa,  Mg,  Oe,  La,  Di,  Fe,  Mn,  Or,  Al,  and 
rarely  also  Zn,  Ni,  Co,  Ti;  and  in  a  few  cases  boron,  of  Series  II.,  in  the  tritoxyd  state.  The  ele- 
ment silicon  is  so  strongly  negative,  that  in  its  oxygen  combinations  all  other  elements  present 
are  relatively  basic. 

The  basic  elements  enumerated,  when  in  the  same  state  of  oxydation,  are  mutually  replaceable  j 
and,  as  the  analyses  beyond  illustrate,  8  or  10  often  occur  in  the  same  compound,  combined  either 
in  simple,  or  indeterminate,  ratios.  But  whQe  in  general  thus  replacing  one  another,  there  are 
certain  groups,  as,  for  example,  the  Feldspar  and  Scapolite,  in  vrHoix  Al  is  not  replaced  by  3Pe, 
nor  Oa,  Xa,  IC  by  Ifig,  or  te,  the  presence  of  the  latter  ingredients  being  an  irregularity,  and 
proof  of  mixture  or  alteration. 

The  basic  elements  are  also  miitually  replaceable  when  in  diff&reni  states  of  oxydataon,  under 
the  law  that  parts  equal  in  power  of  combination  with  oxygen  are  equivalent  or  isomorphous , 
that  is,  the  replacing  power  equals'  the  combining  power.  Thus  3  R  0  (=R*  O*),  E"  0",  i  R  O'  (= 
R  J  0»),  i  R*  0*,  R  0*  are  replaceable  j  and  so  also  are  R'  0'  (= 2  R  0),  and  R  0* ;  for  the  basic  metal 
is  combined  with  an  equal  amount  of  oxygen,  3  atoms  ia  the  former  group,  and  2  in  the  latter. 
The  basic  metals  of  these  different  oxyds  by  themselves  represeni  so  many  different  states  cor- 
responding to  the  states  of  oxydation,  and  are  therefore  equivalents  in  combination.  The  above 
formulas,  if  divided  by  8,  become  reduced  to  the  protoxyd  form  R  0,  rJ  0,  Ri  0,  rI  0,  Ri  0,  and 
the  expressions  for  the  dllTerent  states  of  the  basic  metals,  to  R,  rJ,  R^,  rI,  R^.  The  first  three 
of  these  states  have  been  denominated  in  a  note  to  page  2,  and  in  the  Introduction,  p.  xv,  the 
o/pAo,  beta,  and  gamma  states ;  the  expressions  are  correspondingly  written  aR,  jffR,  yR,  ^R,  cR, 
uRO  equals  RO,  or  a  protoxyd.  So  also  /5R  0=i(R'  0^,  or  a  third  of  a  sesquioxyd;  yRO= 
i  (R  0»),  or  half  of  a  deutoxyd ;  and  cR  0=^  (R  0*),  or  one-third  of  a  tritoxyd.  «R,  /7R,  yR,  ^R, 
cR,  are  mutually  replaceable,  or  equivalent  in  substitutions. 

The  Bisilicaies  come  under  a  single  general  formula,  whi<di  may  either  have  the  form  A,  cr  tha; 
of  B.    Tlie  a  is  here  dropped,  it  being  unnecessary. 

A.  (&•,  B,  K  J,  K)  Si»  B.  (R  0,  ^R  0,  yR  0,  *R  0)  Si 
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SILIOATKB, 
The  UnisiUcates  have  the  corresponding  formula: 

A.  (ft»,  a,  tt*.  K)«  §i«  B.  (RO,  /?R0,  yRO,  cRO)«  Si 

As  deutoxjds  and  tritoxyds  occur  as  bases  only  in  a  few  minerals,  these  general  formulas  fol 
the  ordinary  spedes  are : 

BteiUcates        A.  (it*,  S)  §i'  B.  (BO,  iSRO)Si 

UnisiUcates  (&',  fiy  Si'  (R  0,  /SB  0)  Si 

If  the  latter  formulas  (B)  be  multiplied  by  3,  after  substituting  the  value  of  /?  R,  they  becomt 
the  exact  equivalent  of  the  former;  but  they  are  not  neoessarily  the  better  for  this  multiplication, 
because  chemistry  is  not  yet  able  to  decide  positively  whether,  in  the  different  cases,  the  multi- 
plier should  not  rather  be  6,  9,  or  some  other  number. 

In  the  new  system  of  chemistry  the  formulas  of  the  Bisllicates  and  Unisilicates,  in  their  most 
general  form,  are  written  in  the  following  manner,  essentially,  by  writers  on  the  subject,  except 
that  the  letter  B  is  here  used  with  the  Greek  letters  to  express  the  metal  in  the  different  states 
ofozydation:  * 

Biailicates  Si  O )  /n,  Unisilicates  Si  J  ^4 

These  fbnnolas  may  be  more  conveniently  written  in  a  single  line,  as  follows ;  and  to  facilitate  a 
comparison,  the  formulas  of  the  older  system  are  here  added  : 

Old  system.  Old  system  modified.  New  system. 

BisOicates  (R»  »)  Si*  (RO,  0R  0)  Si  Si  OlOaKR,  »»  0^) 

Unisilicates  (ti\ »)» Si»  (RO,  /?R  0)''  Si  Sije^KRQ.ft,  mh 

By  means  of  fractions  prefixed  to  the  Rs  or  Rs,  the  ratios  of  the  constituents  may  be  expressed, 
as  in  the  older  fonnidaia. 

The  SubsUictUes  vary  in  formula  according  to  the  varying  ratios,  as  presented  beyond  (p.  362) 
The  only  silicates  having  the  basic  metals  in  the  sesquioxyd  state  alone  occur  among  the  Subsili- 
oatop.  » 

Besides  the  silicates  that  are  obviously  Bisilicates  and  Unisilicates,  there  are  others  whicli, 
rhile  bisQicato  or  unisilicate  in  type,  contain  a  surplus  of  silica  in  serial  ratios. 

The  Feldspar  group  is  remarkable  for  its  unity  in  crystallogrnphic  and  all  physical  characters, 
evincing  the  profoundcst  isotypism ;  and  yet  the  oxygen  ratio  for  the  bases  and  silica  varies  from 
1 : 1  to  1 :  3.  The  fact  that  all  the  essential  clmracters  of  a  Feldspar  appear  in  their  perfection 
u:;der  the  uniBilicate  ratio  shows  that  the  amount  of  silica  of  a  Unisilicate  is  all  that  is  required 
to  make  a  Feldspar,  and  hence  that  the  type  is  strictly  unisilicate ;  and  further,  that  the  excess  of 
silica  must  exist  in  the  species  in  some  state  consistent  with  conformity  to  the  unisilicate  type. 
Tlio  amount  of  silica  in  the  species  of  the  Feldspar  group  increases  with  the  increasing  proportion 
of  alkali  in  the  mineral,  from  anorthite,  a  Unisilicate  wWioui,  usually,  any  alkali^  to  albite  and  ortho- 
cia^e.  literal  TrisUicateSy  with  the  protoxyd  bases  solely  alkaline, 

Tho  Micas  vary  in  the  same  way,  being  unisilicate  strictly  in  the  species  containing  the  least 
olkaii.  and  having  a  higher  proportion  as  the  alkali  increases,  and  the  highest  in  the  lithia  micas, 
in  one  of  which  the  raiii)  is  1 :  2.  The  Meionite  section  of  the  Scapolite  group  is  in  meionile  strictly 
uaU:13cate,  without  Jan,  while  mizzonite  has  much  alkali  and  more  silica  in  proportion  than 
ciL'ionite.  and  maria  ur*  (which  like  mizzonite  is  hardly  distinguishable  from  meionite  in  crystallo- 
graphic  or  physical  :  -  'act  n^)  is  bisilicate,  with  the  alkali  constituting  much  the  larger  part  of  the 
protoxyd  basea.  Th  -<>.polite  section  of  tho  Scapolite  group  illustrates  the  same  point  The 
>pccial  ratios  for  this  ami  each  of  the  preceding  groups  are  stated  in  the  general  remarks  preoeding 
xLi  section  on  tho  Unisilicates. 

Among  Bisilicates,  spodumene  is  closely  related  to  the  Pyroxene  group  in  crystallization  and 
ot];er  characters,  including  the  oxygen  ratio  for  the  bases  and  silica,  although  alumina  and  lithia 
2ie  prominent  constituents.  PeialUe  has  the  same  crystallization  (as  shown  by  Desdoizeaux)  and 
the  same  constituents  as  spodumene,  and  therefore  is  also  pyroxene-like  in  its  fundamental  char- 
scteristica ;  and  yet  it  contains  twico  the  proportion  of  sUica,  the  oxygen  ratio  for  H,  S,  Si  in 

*  R*  stands  for  2  of  a  monad  element,  as  potassium,  sodium,  hthium,  thallium,  caesium,  rubi* 
dinm,  hydrogen,  and  fi  for  other  basic  elements,  as  already  explained.  See  also  Am.  J.  ScL,  11 
sUv  252,  261,  and  Introd.,  p.  xv. 
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204  OXYGEN   COMPOUNDS. 

spodunieno  being  1:4:10,  and  in  petalite  1 :  4 :  20,  a  contrast  of  great  iaterest  in  this  connect  on^ 
as  remarked  by  Descloizeauz.  The  amount  of  silica  in  spodumene  shows  what  is  essential  to  tho 
type,  and  therefore  proves  that  both  are  essentially  Bisilicates.  It  differs  from  petalite  in  that 
the  protoxyd  bases  include  a  little  lime  and  protozyd  of  iron  (about  (mt-iwdfth  of  all  the  protoxyds, 
from  the  average  of  the  best  analyses,  those  of  Ranunelsberg,  Hageii,  and  Smith  &  Brush),  while 
in  petalite  they  are  purely  alkaline* 

The  Feldspars,  Micas,  and  the  Meionite  and  Scapolite  groups  are  examples  of  a  surplus  of 
silica  in  species  under  the  unisilicate  type,  and  the  Spodumene  group  under  the  bisilicate.  In  each 
the  alkali  present  appears  to  be  the  determinative  cause.  The  surplus  silica  above  what  the  type 
requires  may  have  one  of  the  two  following  conditions :  Either  it  may  be  {})part  basic  (half  of  it 
under  the  unisilicate  type,  and  one'third  of  it  under  the  bisilicate  type) ;  or  it  may  he  (2)  ail  acceS' 
9ory  silica.  The  formula  of  albite,  under  the  unisilicate  type,  to  whidi  it  is  shown  above  to  be- 
long, would  be  as  follows,  according  to  these  two  methods : 

1st  method        (iSra«+i*l+4Si*)'Si",    or    Si|e4|(iNa,+i/?AH-tySi), 
2d  method        (i  ]SV  +  }  *!)'  Si' + 3  Si,      or    Si|e4|(i  Na, + }  0:M)  -f  81 0), 

For  other  examples  see  the  formulas  of  the  Unisilicates  beyond  (p. 

From  the  facts  here  explained  it  follows  that  the  Mica  and  Feldspar  groups  should  be  annexod 
entire  to  the  section  of  Unisilicates ;  and  petalite  to  the  section  of  Bisilicates.  The  intermediato 
silicates  are  thus  mostly  disposed  of  without  the  provision  of  other  sections.  lolite  has  the  O 
ratio  for  bases  and  silica  of  muscovite  (or  1 :  1^),  and  its  excess  of  silica  above  that  of  the  Unisil- 
icates may  be  of  the  same  nature  as  in  that  species.    The  case  of  nepheUte  may  be  similar. 

The  hydrous  species  of  silicates  are  here  separated  from  the  anhydrouSy  as  in  other  divisions  in 
the  classification,  because  the  course  seems  most  convenient  in  the  present  unperfect  stale  of 
chemical  science.  There  is  no  criterion  yet  furnished  for  deciding  upon  the  state  of  the  water 
present,  whether  part,  or  all,  or  none,  is  basic;  and  until  chemists  have  some  means  of  reaching 
safe  conclusions  on  this  point,  the  true  relations  of  the  hydrous  and  anhydrous  species  cannot  to 
any  great  extent  be  positively  made  out.  Moreover  there  is  often  doubt  as  to  whether  the  water 
present  is  simply  hygrometric  and  accidental ;  or  whetlier  it  exists  as  a  result  of  incipient  or  ad- 
vanced alteration  of  the  mineral ;  or  whether  it  belonged  to  the  species  from  its  origin ;  and 
these  doubts  still  further  complicate  the  subject. 

In  some  silicates,  as  euclase  for  example,  th9  water  appears  to  be  so  plainly  basic  that  tho 
species  have  been  arranged  beyond  with  the  anhydrous ;  and  tliis  is  the  beginning  of  a  final 
disregard  of  the  distinction  which  will  probably  before  long  be  warranted. 

In  the  descriptions  of  the  silicates  beyond,  the  chemical  formulas  given  are  those  of  tho  old 
system,  as  these  are  equally  intelligible  to  all  chemists.  But  in  the  tables  preceding  the  general 
divisions  of  the  species,  the  new  formulas  are  introduced  as  well  as  the  old. 

Note  on  (he  History  oflht  Silicates.  In  the  work  of  the  Swedish  mineralogist  Wallerius,  of  1747, 
silicates  as  such  are  unrecognized,  and  the  only  spodes  of  those  now  so  called  which  are  described, 
are  the  gems  that  passed  under  the  names  of  emerald^  beryl,  iopaz,  hyacinth^  chrysolite,  garnet;  clays 
of  various  kinds  and  names ;  mica,  talc,  serpentine,  amianthus,  asbesius,  feldspar,  and  the  convenient 
pocket  for  various  undetermined  heavy  stones,  named  Comeus^ihe  Hombarg  of  the  Swedish 
mineralogist,  and  Roche  de  Oome  of  his  French  translator,  and  which  embraced  Skiorl  {Schorl  of 
the  Germans)  as  a  prominent  part  of  it  Quartz  (Kieselsten,  or  Silex)  in  its  many  varieties,  with 
opal,  made  up  a  large  part  of  the  non-metallic  division  of  the  science,  occupying  30  pages  out  of 
200.  Feldspar  is  placed  in  the  genus  Spatum,  as  Spatum  pyrimachum  (or  scintillating  spar)  along 
side  of  fiuor,  Icehmd  spar,  and  heavy  spar ;  and  sapphire  and  the  other  precious  stones  are  in 
the  group  of  Grems.  All  of  these  species  excepting  feldspar  had  special  names  in  Pliny's  time ; 
and  feldspar  is  distinctly  referred  to  in  Agricola  as  "  Silex  ex  eo  ictu  ferri  facile  ignis  elicitur,  in 
cubis  aliisque  figuris  intersectia  constans*'  (p.  314,  1546). 

Gronstodt^s  work  of  1758  includes  with  the  preceding  the  species  Zeolite^  a  recent  discovery  of 
his  own  (1756);  but  adds  no  other&  He  shows  however  his  acumen  in  making  his  group  of 
KieselrArter  (siliceous  minerals)  to  include  not  only  the  varieties  of  quartz,  but  also  feldspar  and 
tho  gems  above  enumerated  (and  his  adding  to  it  the  diamond  is  not  surprising).  Garnet  and 
schorl  are  left  outside,  and  make  the  two  species  of  his  Granoi^Arter ;  Mica  (Glinmier- Alter)  and 
Atbestus  (Asbest-Arter),  with  Ler-Arter  {clay  minerals),  are  the  other  independent  groups. 
Transparent  tourmalines  from  Ceylon  were  among  the  gems  of  the  day,  having  been  first  Intro* 
duoed  into  Europe  in  1707  or  before,  but  they  are  not  distinctly  mentioned  by  Cronstedt  or  VTal 
deriuB. 


*  See  further  on  this  subject  a  paper  by  the  author  in  Am.  J.  Scl,  IL  xliv.  808.  ISiit. 
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The  group  of  Schorl  increaaed  in  Its  rarieties  for  the  next  tweiity-flve  years,  and  after  that  becami^ 
prolific  in  species,  and  mnch  of  the  history  of  mineralogy  is  involyed  in  its  various  phases.  The 
roBowing  observations  make,  therefore,  an  introduction  to  the  synonymy  of  many  minerals 
beyond. 

The  OomeuSj  or  ffombargy  of  Wallerius  included  a  variety  of  hard,  cheap  or  worthless  stones, 
rather  heavy,  mostly  of  dark  colors  A^m  black  to  dull  green.  The  name  alludes  to  a  resemblance 
to  horn  in  the  aspect  of  some  of  the  kinds.  To  Cometa  solidas  belonged  the  massive,  compact, 
flinty  rocks  of  black  and  lighter  shades ;  also  petrosilex  (or  HaO^inla  of  the  Swedes,  which 
meuis  false  fiint)  of  different  shades ;  and  massive  hornblende  ("granulis  oompactis  "),  though  the 
name  hornblende  was,  by  a  mistake  of  its  German  use,  g^ven  by  Wallerius  to  a  black  zinc-blende 
alone.  His  CcrMius  fissitU  embraced  lamellar  forms  of  hornblende  and  pyroxene,  and  some  slaty 
rocks.  White  Oomeus  cTysUdUsatus  was  his  Ski&rl,  which  comprised  opaque  tourmalines,  and 
other  prismatic  minerals  of  black,  brown,  green,  and  reddish  colors,  as  hornblende,  actinolite,  an(^ 
perhaps  pyroxene,  and  at  the  head  of  the  list  basalt,  and  basanite  or  Lydian  stone. 

Gronstedt's  Sk&rl  made  up  his  genus  BaaaUeSj  and  was  nearly  synonymous  with  the  Comena 
erystaUizaius  of  Wallerius.  Its  varieties  were  belter  defined ;  and  to  massive,  lamellar,  and  colum- 
nar hornblende,  actinolite  and  pyroxene  and  crystallized  opaque  tourmaline  wore  added ;  and  in  an 
appendix  to  the  species,  cruciform  staurotide.  The  name  Bbmblende  is  applied  only  to  the  mas- 
sive variety  or  rock  which  Oronstedt  made  a  boU^  and  called  B(^u8  inditrcUis  particulis  aquamosis; 
it  probably  oovered  other  similar  stones. 

J.  Hill  in  his  work  on  Fossils,  published  in  London,  and  according  to  the  title  page  in  1771 
(though  de  Lisle  says  it  was  not  issned  until  1772),  says  of  the  '*S^^.tls,"  that  "as  to  size  we  see 
them  fh>m  that  of  iNfcrley  com  up  to  the  GianVs  Causeway,"  and  &e  columns  of  the  latter  he  calls 
'^rish  Shirl,"  or  ^'Basaltes  Hibemicus."  The  group  contains  also  made  or  diiastolite  from 
Andalusia,  besides  tourmaline,  eta 

In  the  editions  of  Wallerius  of  1772  and  1778  there  is  a  little  advance  beyond  the  first  as  re- 
gards the  number  and  classification  of  the  species.  Oronstedt  is  followed  in  the  position  of  feld- 
spar, and  in  the  name  "Basaltes"  for  the  schdrls ;  and  Oomeus  is  restricted  to  massive,  fibrous, 
ind  coarse  columnar  stones,  among  which  stands  "hornblende"  as  Comeus  ^paihasWf  and 
"  trapp  ^  as  Comeua  trapezius. 

At  this  period  de  lisle  brought  crystallography  to  bear  on  the  subject.  But  while  making 
known  new  distinctions,  he  did  not  appreciate  their  full  value,  or  tho  precision  required  for 
thorough  work.  As  a  consequence,  the  group  of  Schdrls  (or  Schorls,  as  he  writes  the  word)  in 
his  later  treatise  of  1783,  reached  its  greatest  extension,  although  in  a  partly  divided  state.  He 
early  pronounced  basaltic  columns  no  crystals,  and  dropped  off  this  excrescence.  He  showed  in 
1772  that  the  gem  tourmaline,  his  Transparent  rTiomboidal  schorl,  was  identical  in  form  with  the 
common  black  schorl.  But  still  he  made  the  latter  a  distloct  species^  his  Opaque  rhomboidai  schorl, 
and  included  in  it,  along  with  black  or  opaque  tourmaline,  crystals  of  hornblende,  augite,  octahe- 
drite  from  Oisan.^,  rutile  (needles  in  quartz),  and,  as  a  white  variety,  thin  twins  of  albite^  whoso 
relation  to  feldspar  he  did  not  perceive ;  and  even  hexagonal  nepholite  from  Vesuvius  has  a 
passing  remark  under  this  head.  Axlnite,  then  a  novelty  from  Dauphiny,  was  made  a  short 
lenticular  variety  of  Transparent  rhomhoidal  schorl^  or  tourmaline,  its  rh&mboidal  planes  proving  to 
his  eye  the  relationship.  The  massive  mineral  called  Hornblende,  or  Boche  de  Come,  referred  by 
Oronstedt  to  Bole^  he  annexes  to  Schorl  as  a  massive  or  semicrystallized  kind,  but  makes  it  a 
eeparate  specdes.  Schorl  argileux,  although  apparently  appreciating  that  it  was  little  entitled  to  the 
distinction.  Schorl  cruciforme  was  his  last  species  in  the  group,  and  to  it  were  referred  both 
andalusite  and  staurolite — the  latter  his  Pierre  de  croix,  with  the  prismatic  angle  of  ISO"  by  his 
measurement ;  and  the  former,  Made  hasaltique,  with  on  angle  of  95°.  The  garnets  and  schorls 
were  placed  in  a  common  division,  as  done  by  Oronstedt,  and  garnet  was  made  tlie  first  species, 
with  tonrmaUne  the  second,  and  "cruciform  schorl"  the  fifth.  Gkimet  included  tho  ''white 
garnet,"  as  it  was  called,  of  Vesuvius  (leucite),  first  observed  by  Ferber  in  1772.  Besides  these 
Silicates,  de  Lisle's  work  has  its  several  groups  of  Gems,  Feldspar,  Argillaceous  Minerals  (em- 
bracing mica,  asbestus,  talc,  serpentine).  Zeolite,  and  Quartz.  Labradorite,  from  Labrador  (first 
brought  to  Europe  about  1770),  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referred  by 
Werner;  idocrase,  of  which  many  figures  are  given  by  him  (first  described  and  figured  by 
Cappeler  in  1722X  meionite  (hyacintes  blanches),  from  Somma,  and  harmotome  from  Andreas- 
berg  (his  hyacinie  blcMche  erttdforme,  made  calcareous  spar  by  v.  Bom  in  1776,  who  first  mentions 
and  figures  it,  but  a  hyacinth-like  siliceous  species  by  Bergmann  in  1780),  are  placed  with  zircon 
as  kinds  of  hyacinth. 

After  de  LUle,  as  chemistry  and  crystallography  made  progress,  the  disinteg^tion  of  the  great 
Schorl  group  went  rapidly  forward,  until  the  only  thing  left  to  it  was  common  tourmaline ;  and 
now  the  name,  once  so  important,  has  become  a  mere  mineralogical  relic  In  Werner's  system 
of  1789.  as  published  by  Hoffmann  (Bergm.  J.,  L  369,  1789),  Schorl  includes  only  tho  species 
Toarmalioe  as  it  now  stands.  The  Kieselarien,  or  Siliceous  species  (commencing  wiih  tho  diamond 
Btill),  oomprised  the  different  gems ;  among  which  stands  chrysoberyl  (the  modem),  and,  as  distinct 
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species,  azinite,  preluite,  hornblende  of  yarious  kinds,  with  feldspar,  mica,  diloritc,  the  days 
etc. ;  while  under  Talkafien,  or  Magnesian  species,  there  are  kyanite,  actinolite,  with  asbestns 
talc,  serpentine,  nephrite,  etc. 

Silica  was  first  proved  to  be  a  chemical  constituent  of  many  mineral  spedes  by  Bergmann ;  and 
in  his  Opuscula  (1780)  and  his  Sciagraphia  Regni  Mloeralis  (1782)  he  distinguishes,  afier  analyses 
by  himself  (made  by  fasion  with  potash,  a  method  of  his  own),  the  following  minerals  as  siliceous 
compounds  of  alumina,  with  or  without  lime  or  magnesia,  namely,  topaz,  emerald,  garnet,  schorl 
(black  tpurmalme),  hornblende,  mica,  zeolite  firom  Iceland,  feldspar,  and  the  clays ;  and  as  essen- 
tially magnesian  silicates,  containing  lime  and  a  Uttle  iron,  and  little  or  no  alumina,  actinolite, 
asbestns  (mountain  cork  and  mountain  leather),  amianthus,  steatite.  ^Hiese  were  the  investiga- 
tions that  commenced  the  disbanding  of  the  schorls,  and  before  Werner's  system  of  1 789  was 
published,  many  other  analyses,  more  or  less  imperfect,  had  already  been  made  by  Wiegleb, 
Klaproth,  Achard,  Heyer,  Mayer,  Hopfner,  Pelletier,  and  other  chemists  of  the  day. 

The  word  Schorl  of  the  Germans  has  been  supposed  to  be  derived  from  the  name  of  a  locality 
of  the  mineral,  Schorlau  ^meaning  Schorl-village)  in  Germany.  But  Prof.  Naumann  says  (m  e 
recent  letter  to  the  author)  that  it  is  more  likely  that  the  name  is  a  miner's  term  of  unknown 
origin,  and  that  the  village  got  its  name  from  the  occurrence  there  of  the  schori  Some  German 
mineralogiBts  have  pronounced  it  of  Swedish  origin,  and  as  first  used  by  Cronstedt  But  it 
occurs  in  Bruckmann's  Magnalia  Dei,  published  at  Braunschweig  in  1727,  on  page  176,  where  it 
is  spelt  schirL  It  exists  also  still  earlier,  as  the  author  has  found,  in  Ercker's  Aula  Subterranea, 
first  published  in  1595,  shurl  and  wolftam  being  spoken  of  as  among  the  rejected  material  in 
anriferous  washings;  and  again  in  the  yet  older  work  of  Geaner,  De  Berum  Foss,  etc^  15i5,  p. 
87,  where  schurl  (misspelt?  achntl^  is  given  as  the  German  for  '*  Lapilli  nigri  steriles  "  of  a  tin  yein, 
which,  "  quando  cum  lapillls  plumbi  candidi  [or  tin]  ooquuntur  plumbum  oonsumunt',*'  etc. ; 
again,  in  Matthesius's  Sarepta,  1562,  in  the  9th  "f*redigt,"  where  "Schurl"  is  quite  fully 
described,  and  also,  in  the  next  paragraph,  "  Wolfihimb."  The  name  Schorl  (or  Schurl)  was  at 
that  time  used  quite  indefinitely  for  the  sterile  (or  metallurgically  worthless)  black  little  stones 
("nigri  lapilli ")  accompanying  tin  ore  and  gold,  especially  the  former;  and,  as  they  were  among 
the  refusn  of  the  ore-washings,  Adelung  suggests  that  Schorl  may  have  come  from  the  old  Ger- 
man word  Schor^  meaning  impurities^  or  refuse. 

General  Pyrognostic  Characters  of  the  Silicates.  In  the  systematic  pyrognostlc  examination  of 
silicates,  the  following  points  should  be  particularly  noticed : 

1.  If  in  the  closed  itJ?e  the  substance  prove  hydrous,  the  water  given  out  should  be  tested  as 
to  whether  it  is  acid  or  alkaline.  If  acid,  this  may  bo  evidence  that  the  mineral  contains  fluorine ; 
and  if  alkaline,  that  possibly  the  substance  is  an  altered  mineral  In  the  former  case,  the  water 
should  be  (a)  tested  with  Brazil-wood  paper;  (&)  the  tube  should  be  carefully  observed,  to  ascer- 
tain whether  it  has  been  dimmed  or  etched  by  the  action  of  the  fluorine ;  and,  further  (c),  the  test 
for  Quorlne,  by  fusing  in  the  open  tube  with  salt  of  phosphorus,  should  be  employed. 

2.  In  the  examination  B.B.  on  charcoal  it  should  be  noted  that  silicates  containing  much  iron 
become  magnetic;  and  silicates  of  the  oxyds  of  iron,  copper,  etc.,  yield  metallic  buttons  on  fusion 
with  soda. 

3.  In  examining  the  mineral  in  Vie  pkUinum-poinied  forc^y  it  should  always  be  treated  in  O.F. 
to  ascertain  (a)  whether  it  imparts  a  color  to  the  flame ;  and  (b)  its  fusibility,  remembering  that 
some  silicates,  infusible  in  O.F.,  become  fusible  by  a  reduction  of  their  bases  to  a  lower  state  of 
oxydation  in  R.F.  It  is  to  be  noted  that  (c)  only  infusible  and  light-colored  silicates  can  be  tested 
for  alumina  B.B.  with  cobalt  solution,  since  all  fusible  slhcates,  not  containing  metallic  oxyds,  give 
a  oobaltrblue  glass ;  (d)  a  small  amount  of  soda  in  a  silicate  may,  by  the  Intense  yellow  color  it 
imparts  to  the  flame,  mask  a  much  larger  percentage  of  potash  or  other  alkali,  as  in  the  case  of 
some  varieties  of  potash-feldspar  (orthoclase) ;  (e)  when  silicates,  like  hornblende,  pyroxene,  or 
garnet,  contain  various  Isomorphous  bases,  the  fusibiUty  of  the  species  has  a  wide  range ;  in 
garnet,  for  example,  it  varying  from  the  easy  fusibility  of  ahnandtne  to  the  infusibility  of  ouvaro- 
vite ;  if)  a  few  silicates  react  alkaline  after  ignition  or  ftision. 

4.  In  treatment  unih  ihefluxeSf  it  is  to  be  noted  (a)  that  most  silicates  are  dissolved  in  soda  witli 
efiervesoence.  (6)  If  sulphur  or  sulphuric  acid  is  present,  the  mineral  gives  in  B.F.  a  sulphid 
which  reacts  for  sulphur  when  moistened  and  placed  on  a  surface  of  silver,  (c)  Borax  dissolves 
silicates ;  and  if  they  contain  metallic  oxyds,  the  nature  of  these  oxyds  may  be  determined  by 
treatment  in  O.F.  and  RF.  (d)  Salt  of  phosphorus  decomposes  almost  all  silicates,  dissolving  the 
bases,  and  leaving  a  gelatinous  skeleton  of  insoluble  silica ;  and  if  metallic  oxyds  are  preaenti  thej 
m\y  also  impart  a  characteristic  color  to  the  bead  in  O.F.  and  RF. 
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ABEANGEMENT  OF  THE  SPECIEa 

I  AMPRTBOLE  6B0UP.    GrystoBization  anisometric^  either  orthorhomblo  or  olinohedral,  and 
a&ide  of  prism  not  120^ 

(1)  Ptboxehb  Subgroup.    /A/=8d*— 88'.    Oomposition  &  Si,  or  (&•,  fi)  Si";  and  when  both 
R  and  S  are  present,  ratio  of  B* :  5=8 : 1  to  1 :  2. 

0.  Ciystallization  orthorhombic.    Optio-azial  plane  normal  to  a  diagonal  section ;  one  bisectrix 
uffmal  to  the  base.    Contain  littie  or  no  lime. 

284.  Enstatitb  ifCgSi  6ie|03|Mg 

235.  Hypbesthenb  (fig,  f'e)  8i  Si  e|e,|Mg,  Fe 

236.  DxAOLASiTB  (Mg^  t%  Oa)  Si  Si  OfOfllMg,  Fe,  6a 

h.  Crystallization  monodfnia    Optio-azial  plane  normal  to  a  diagonal  B€iction;  bisectrix  not 
Mynnal  to  the  base. 

a  Bases  mjUnly  or  wholly  protoxyds;  much  lime;  little  or  no  alkali. 

237.  WoLLASTOXiTB         OaSi  6ie|09|6a 

238.  PnoZESE  A.  fi  Si  Si  e|04ft 

B.  ft  (Si,  XlJ)  (Si,  /?Al,)^|e JR 

^  Bases  hugely  Msqoiozyds ;  little  or  no  lime;  much  alkali. 

239.  -fiaiBiTB  (ift"+i3Pe)Si»  SiO|eaKi(Na,,«)+iffFe) 

240.  AOMOTI  (ift»+fPe)Si»  Si  e|ea|(i  (Na„  R)  +  J/JFe) 

:.  Crystallization  tridinic.    Optio-azial  plane  not  normal  to  one  of  the  diagonal  sections,  or  to 
Jiebase. 

241.  Bhooohtie  &nSi  SiOIOalMu 

242.  Babisotohitb  (}il»+j3Pe)8i»  6ie|ea|(}B+ii»Fe) 

(2)  SPODUiCEirE  SUBGBOUP.    /A/=86'— 88%    Composition  (A",  fi)Si';  and  &";B=1:4;  ft 
=  ]^a,  Li,  with  some  Oa,  {"e  in  Spodumene. 

248.  SPODumani  (ift>+f^)Si*  S10|O,|(i(B,,R)+}/'AJ) 

244.  phautb         <i.(ift»+taki)8i"+3Si  sie|ea|(iRaH-t/?Ai)+sie, 

6.  (Kift»+tXi)+}Sii)Si»        Sie|ea|(}(iR«+*/?Ai)+}ySi) 

(3)  Amphibolb  Subgroup.    /a'/=123'--125''  (corresponding  to  t-2  of  Pyrozene  Subgroup). 
0.  Crystallization  ortborhombia    Optical  characters  as  under  a  abore. 

245.  KUFFFKRITB  %  Si  SiOIOalMg 

246.  ASTBOFHTUJTB       (fAg+if^e)  Si  Sie|e,|(}Mg+iFe) 


Digitized  by 


Google 


208  OXYGEN  COMPOUNDS. 

l.  Crystallization  monodinic.    Optioal  characters  as  under  b  aboTe. 

a  Baaes  malBly  or  whoDy  protoxydB ;  littlo  or  no  aUuJi.  I 

247.  AUFHIBOLB  A.  ft  Si  61 0|es|ft 

B.       (ft,  fi)  Si  Si  eie^KH^tt) 

a  •    &(Si,afci})  (Si,/?Ai,)e|e«|ft  , 

fi  Baaes  laii^y  aeiqaloxyds ;  mach  alkali.  | 

2«.  Amtkdbonitb         (}&•+! Fe) Si»  Si e|ej(|  (Na„ B)+|/?Fo) 

249.  Crooidolitb  •' 

Appmdia  1o  AmphiSboU  GnAxp  \ 

250.  WicHTisiTH  riilt»+iS)Si«  Sie|e,i(i(Na„«)+i/?(Al,Fo)) 

251.  aLAuoopHAOT      (jft«+}B)8i«  Si  e|e«|(f »+!/?») 

262.  SOBDAWAUTB  ?  {\  (Ag,  *e)»+i  3fcl)  Si»  SI  e|e,|(i  (Mg,  Fe) +i  /?M)  | 

253.  Taohtltth 

XL  BEEYL  GEOUP.    Crystallization  hexagonal ;  not  micaceous. 

254.  Bbbtl  (i  Be*+ \  &)  §1*  Si  e|e,|(i  Be + i  ^akl) 

255.  EUDIALYTB  (tft"+42ri)8i»  Sie|ej(i(Nat,ft)+iy&) 

III  POLLUOITE  GROUP.    Crystallization  isometria 

266.  PoLLuoiTB  (Os*  3ti)  §i'  Si  e|e,|(08,,  /?2y) 

The  fact  of  the  arihorJuxmbic  form  of  some  species  of  the  Amphibole  group  (those  so  diaraoter 
ized  above)  was  first  ascertained  by  Descloizeaux  through  optical  examination.  Under  Petautb, 
the  formulas  a  and  5  are  those  of  thei  two  methods  explained  on  page  204. 


234.  BN8TATITB.  Diallage  m^talloide  pt.  /T.,  Tr.,  1801.  Bronzit  KarsL,  Klapr.,  Oehlen's  J., 
iv.  161,  1807;  Karst,,  Tab.,  40,  91,  1808;  JTtepr.,  Beitr.,  v.  34,  1810.  Blattriger  Anthophyllit 
Wenu,  1808,  Hausm.  Entw.,  1809.  Bronzite.  Chladnite  5A«p.,  Am.  J.  Sd.,  DL  u.  381,  184^, 
Enstatit  Kenng,,  Ber.  Ak.  Wien,  xyl  162,  1855.    Protobastit  A,  Streng^  ZS.  G.,  xiti.  71,  1861. 

Orthorhombic.  /A  7=87''  and  93°,  Kenngottj  SS'^  and  92°,  Descloizeaux. 
Observed  planes  :  I,i-l,i-i.  7Ai-i=133°  30',7Ai-i=136°  30'.  Cleavage: 
/,  easy ;  i-2,  i-iy  less  so.  Sometimes  a  fibrous  appearance  on  the  cleavj^e- 
Burface.     Also  massive  and  lamellar. 

I[.=5*5.  G.=3'l  — 3'3;  3*19,  Vosges,  Damour.  Lustre  a  little  pearlv 
on  cleavage-surfaces  to  vitreous ;  often  metalloidal  in  the  bronzite  variety. 
Color  grayish-white,  yellowisli-white,  greenish-white,  to  olive-green  and 
brown.  Streak  uncolored,  grayish.  Double  refraction  positive ;  optic-axia' 
plane  brachy diagonal ;  axes  very  divergent. 

Comp.,  Var.— ]!ig  Si,  or  (i>Ig,  te)  Si;  the  to  atomioally  not  over  one-fourth  of  the  protozjda 
Mg  Si = Silica  60,  magnesia  40=100. 

Yar.  1.  With  littieornoiron;  EnstcUite.  Color  white,  yellowish,  gTuyish,  or  greenish-white; 
lustre  pearl j-ritreous ;  G.=:3'10~3*13.  Ghladniie^  which  makes  up  VO  p.  &  of  the  BishopTiUi 
meteorite,  belongs  here  ind  is  the  purest  kind. 
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2.  Ibrrifeivwt;  BrowtHe,  Oolor  grayish-green  to  olive-green  and  brown;  lustre  of  deavage- 
surfaoe  adamantine-pearlj  to  submetallic  or  bronze-like.  Ratio  of  Mg  to  other  protoxyds  it 
aiiaL3,  11}:  1:  in 4,  8:  1;  in5,  6^:  1;  in6,4i:  1;  in  7,  5}  :  1;  in9,4j:  1 ;  in  11  (the so-called 
pr(fU)baslU6\  4f :  1. 

Analyses :  L,  1,  v.  Hauer  (Ber.  Ak.  "Wien,  xvi  165) ;  2,  J.  L.  Smith  (Am.  J.  ScL,  IL  xxxviil  226); 
IL  3,  Pisani  (DescL  Min.,  i  53T);  4,  Damour  (DescL  Min.,  L  45);  6,  6,  v.  Kohler  (Pogg.,  xiiL 
101);  7,  8.  Regnault  (Ann.  d.  M.,  IIL  xir.,  147),  9,  v.  KoboU  (J.  pr.  Ch.,  mvl,  303);  10,  Gar- 
rett (Am.  J.  Sd.,  n.  XV,  333);  11,  12,  A.  Strong  (ZS.  G.,  xiiL  73,  B.  R  Ztg.,  xxiiL  64): 


Si 

3tl     *e 

ftn 

Mg 

(h 

fl 

1      1.  Aloysthal,  EnsL      66-91 

2-50    2-76 

35-44 

1-92=99-53  Hauer. 

2.  ChladnUe 

(1)69-97 

^FeO-40 

39  37 

,  ]5ra,  fe,tii  0-74=100-488 

1      3.  LeiperviUe 

67-08 

0-28    5-77 

__^ 

35-69 

0-90=99'62  Pisani. 

4  Vosges 

(})  66-70 

0-60    7-72 



33-68 

1*04=99-67  Damour. 

6.  Stempel 

67-19 

0-70     7-46 

0-35 

32-67 

1-80 

0-63=100-30  Kohler. 

6.  Ultenthal 

66-81 

2-07     8-48 

0-62 

29-68 

2-19 

0-22=100-05  Kohler. 

7. 

65-84 

1-09  10-78 

30-37 

1-80=99-88  Regnault 

8.  Styria 

66-41 

6-66 

8-30 

31-50 

2-38=100-16  Regnault 

9.  Greenland 

68-00 

1-33  10-14 

1-00 

29-66 

=100-18  KobelL 

10.  Texas,  Pa. 

65-46 

1-18     9-60 

0-98 

31-83 

■ =98-99  Garrett 

IL  Harzburg 

63-46 

3-71     8-54 

0-16 

30-86 

2-19 

0-87,  ^  0-89,  te  ^  0-07  - 
100-74  Strong. 
0-49=  101-34  Strong. 

12. 

6415 

3'04  12-17 

28-87 

2-87 

%  anaL  5,  fr.  Stempel  near  Marbourg,  3-241 ;  6,  fr.  Seefeldalpe  in  the  Ultenthal,  Tyrol,  3,258; 
6,  ib.,  3-241 ;  8,  fir.  serpentine  of  Gulsen  near  Kraubat  in  Styria,  3*125 ;  11,  from  a  rock  at  Baste, 
Harz,  called  melaphyre,  3-29. 

Pyr.,  etc. — ^B.B.  almost  infusible,  being  only  slightly  rounded  on  the  thin  edges ;  F.=6.  InsolM- 
bte  in  muriatic  add. 

ObSd — Occurs  near  Aloysthal  in  Moravia,  in  serpentine  (the  variety  had  been  considered  scapo- 
llte);  at  the  W.  base  of  Mt  Bresouars  in  the  Vosges,  olive-green,  in  serpentine;  in  Pennsylvania, 
at  Iieiperville  and  Texas;  at  Kupferberg  in  Bavaria;  at  Baste  in  the  Harz  (Protobastite)'^  and  at 
tlic  other  localities  mentioned.  The  bronzite  also  of  Lettowitz  and  Goldenstein  in  Moravia,  of 
Aipsicm  near  Sontra  in  Hesse,  of  Cape  Lizard  in  Cornwall,  may  belong  here  according  to  Pes- 
oloizeaux ;  but  their  chemical  and  optical  characters  are  not  yet  ascertained.  The  brown  pyrox- 
ene-like mineral  which  is  a  prominent  constituent  of  the  rock  called  Lherzoliie,  from  the  depart- 
ment of  Arridge,  France,  is  referred  here  by  Descloizeaux. 

The  bronzite  of  Leiperville  afforded  Descloizeaux  prisms  of  87°  and  93°;  and  that  of  Texas, 
half  a  mile  W.  of  the  village,  occurs  in  large  foliated  and  fibrous  masses ;  neither  is  submetallic 
in  lustre.     Descloizeaux  first  defined  the  limits  of  this  species,  as  here  laid  down. 

Named  from  '«f<rrarii<,  an  opponent^  because  so  refractory.  The  name  bronzite  has  priority,  but 
a  bronze  lustre  is  not  essontia^  and  is  far  from  universal  Shepard's  cMadnite  was  so  imper 
fectly  and  incorrectly  described  that  the  name  cannot  claim  precedence ;  he  made  il  a  tersilicate 
of  magnesia  (L  c.). 

Mt.'—BasiUe  or  Schiller  apar^  the  original  from  Baste  in  the  Harz,  is  regarded  by  Strong  as 
altered  protobastite  or  bronzite.  G.  Rose  long  since  pronounced  it  a  result  of  the  alteration  of 
some  mineral  of  the  pyroxene  group.  PhoBsUne  Breith.  is  stated  by  Breithaupt  to  be  altered 
bronzite  or  bronze-like  pyroxene.    Enstatite  occurs  altered  to  talc.  See  Babtite,  p.  469. 

235.  HYPZIRSTECENIL  Labradorische  Hornblende  (fr.  L  St  Paul)  TTenk,  Bergm.  X,  376,. 
391,  1789.  Diallage  metalloide  pt  Hi,  Tr.,  1801.  Hypersth^ne  iC,  Ann,  Mus.,  u.  17,  1808. 
Labrador  Hornblende;  Metalloidal  Diallage  pt  Paulit  WerrL^  1812,  Hoffm.  Min.,  IL  2,  143, 
1815. 


Orthorhombic.  I A  /=86''  30'  and  93°  30'.  Cleavage  :  U  perfect,  J  and 
i-i  distinct  but  interrupted.     Usually  foliated  massive. 

H.=5— 6.  G.=3-392.  Lustre  somewhat  pearly  on  a  cleavage-surface, 
ana  sometimes  a  little  metalloidal.  Color  dark  brownisli-green,  grayish- 
black,  greenish-black,  pinchbeck-brown.     Streak  grayish,  brownish-gray 
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Translucent  to  nearly  opaque.    Brittle.    Optic-axial  plane  bi  achy  diagonal : 
axes  very  divergent ;  bisectrix  negative. 

Oomp.— (ifg,  te)  §L  te  to  fig=l :  2  or  above  this ;  in  anal  1,  1:1-8;  in  2, 1  : 1-4  ;=SUjcsi 
64-2,  protoxyd  of  iron  2r'7,  magnesia  24' 1 =100.  Analyses :  1,  Damour  (Ann.  d.  M.,  IV.  v.  1 57) : 
2,  Muir  (Thorn.  Min.,  i.  202) ;  8,  4,  Hunt  (this  Hin.,  4th  ed.,  and  Rep.  GeoL  Can.,  1863,  468 ;  ^ 
Streng  (B.  IL  Ztg.,  zziii.  54); 

Si  £1      te  Hn  &g  Ca     £[ 

I.Labrador                  51-36  0*37  21-27  1-32  21*31  3-09  =98-72  Damour. 

2.  Skye  61*35   33-92  11-09  1-84  0-50=98*70  Muir. 

3.  Chateau  Richer         51-85  8*70  20*56  22*59  1*68  O'lO  (ign.)= 99*93  Hunt 

4.  »•            "             51-85     3-90     20-20     tr.      21*91     1*60    0*20  (ign.)=99-66  Hunt 
6.  Harzburg  62-88    3*90    18*23   22*22    3-55    0-66=101-34  Streng. 

Breithaupt  gives  for  /A /in  the  bronzite  of  Flchtelgebirge  SS"*  and  92°. 

Pyr.,  etc. — B.B.  fuses  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  maaa  Partially 
decomposed  by  muriatic  add. 

Obs, — Hypersthene  occurs  at  Isle  St  Paul,  Labrador  (anal.  1);  at  Chateau  Richer  and  St. 
Addle,  Mille  isles,  Canada  (anaL  8,  4),  grayish-black  and  brown,  with  the  laminsd  curved ;  at  tho 
Isle  of  Skye  (anal  2) ;  in  Greenland ;  at  Farsund  and-  elsewhere  in  Norway ;  and  reported  also 
from  Penig  in  Saxony;  Ronsberg  in  Bohemia;  the  Tyrol;  Elfdalen  in  Sweden;  Neurode  in  Si- 
lesia ;  in  Thuringia ;  the  Flchtelgebirge ;  Yoigtland. 

It  is  often  assodated  with  labradorite,  constituting  a  dark- colored,  granite-like  rock,  called 
Hyperyte. 

Named  from  'wip  and  oShoSf  very  strong^  or  tougK 

236.  DIAOIiASTTB.  Gelber  SchiUerspath  Freies^Oxai,  Schill  Fobs.  Baste,  13,  1794.  Talkart- 
iger  Hornblende,  Hoaum.^  Nordd.Beitr.  B.  H.,  L  15, 1806.  Diaklas  ^reitft..  Char.,  58,  1823.  Di« 
aklasit  HausTru^  Handb.,  498,  1847. 

Orthorhombic.  /A  /=93°  and  87°.  Observed  planes :  7J  i-t,  i-%  and  1, 
often  in  hexagonal  plates.  Cleavage :  iA  perfect ;  ^-^  imperfect.  Foliated 
massive. 

H.=3'5— 4.  G.=3*054,  Kohler.  Lustre  pearly  and  metalloidal  on  a 
cleavage-face.  Color  brass-yellow,  greenish-gray.  Streak  greenish-gray  or 
nearly  uncolored.  Transpaj-ent  in  thin  laminae,  translucent.  Feel  some- 
what greasy.  Brittle.  Optic-axial  plane  t-i,  axes  very  divergent ;  bisectrix 
negative. 

Oomp.— (%,  Je,  Ca)  Si,  Kohler.  Analyses:  1,  Kohler  (Pogg.,  xiiL  101);  2,  A.  Streng (B.  H. 
Ztg.,  TTJii.  54) : 

Si        ^1       ^e      An      Ag       Ca      H 

1.  Baste  53-74    183     11-51    0-23     25-09    4-73    3-76=100-39  Kohler. 

2.  Harzburg     63-31     749      8-14  25*37     3'56     1-55,  alk.  0-58,  ^  0-29 =10 1-7 3  Streng. 

P3rr.|  etc. — Same  as  for  bronzite. 

Obs. — ^In  crystals  or  foliated  masses  imbedded  in  serpentine  rock  at  Baste  near  Harzbnrp:, 
associated  with  euphotide ;  also  fVom  the  gneiss  mountaiDS  of  Quadarrama,  Spain.  Besemblrt 
bronzite,. but  the. plane  of  the  optical  axis  is  macrodiagonal  instead  of  brachydiagonaL 

237.  WOIiIiASTONITB.  Tafelspath  (fr.  Dognatzka)  Stuiz,  Neue  Einr.  Nat.  samml.  Wieji, 
144,  1793.    Tabular  Spar.    Schaalstein  Wenk,  1803,  Ludwig's  Min.  Wem.,  il  212,  1804^   Moha 

.Null  Kab.,jii  1, 1804.  "Wollastonite  JT.,  Tr.,  1822.  Vilnite  (fr.  Vilna)  Horodeki,  DescL  Min.,  iL  654. 

Monoclinic.  C^=69°  48',  IM=%r  28',  Oh  2-i=137°  48' ;  (^  :  5  :  o== 
0-4338  : 1 :  0-89789.  Observed  planes,  0 ;  vertical,  t-i,  i-|,  f|,  /,  t-4,  i-i  ; 
elinodome,  %\ ;  hcmidomes,  ^*,  1-i,  3-i,  5-z,  —^i,  — 1-i,  —3-^,  — 5-i ;  aemi- 
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octahedral,  2,  2-i,  —2,^  ---2-^.  Fig.  201  in  the  pyroxene  or  normal  position, 
but  with  the  edge  O/iri  the  obtuse  ed^e ;  f.  202  in  the  position  given  the 
crystals  by  authors  who  make  iA  the  plane  C>,  and  2-i  the  plane  1. 


6>  A -1-^=160"  30' 

i^A— 1-*=129"'42' 

<?A-3-i=139   63 

*^A— 3-*=150   19 

<9A-5-i=130   42 

i-i A— 5-^=159   30 

C>Al-i=154  25 

i^'A3-i=135    32 

(?A3-t=114   16 

t-*Al-*=95   23 

Oa»^'=110   12 

4-JA-2=132   54 

i^' A  2=93   52 

i-iA  1=111°  48' 
i-i  A  ^4=77   56 
t-iA— 2-i=120 
i4Ai-i=2U5    8 
t-iAi.i=116   34 
i^A/=133  44 


SO 


201 


VesaTiufl. 

Rarely  in  distinct  tabular  crystals.  Cleava^ :  0  most  distinct ;  i-i  leai 
BO  ;  1-i  and  —1-i  in  traces.  Twins :  composition-face  i-i.  Usually  cleav- 
able  massive,  with  the  surface  appearing  long  fibrous,  fibres  parallel  or  re- 
ticulated, rather  strongly  coherent. 

H.=4-5-5.  G.=2-78-2-9;  2-785-2-895,  United  States,  Thomson; 
2*805,  Haidinger.    Lustre  vitreous,  inclining  to  pearly  upon  the  faces  of 

gerfect  cleavage.  Color  white,  inclining  to  gray,  yellow,  red,  or  brown, 
treak  white.  Subtransparent — ^translucent.  Fracture  uneven,  sometimes 
very  tough.  Optic-axial  plane  i-i ;  divergence  70°  40'  for  the  red  rays  ; 
bisectrix  of  the  acute  angle  negative ;  '"-^'«'*'^  ^-^  «  «^,.r««i  4^.  .^  kto  aq/ 
and  to  a  normal  to  0  12^,  Descl. 


inclined  to  a  normal  to  i-i  57°  48'i 


Comp. — Oa§i=Silica  51*7,  lime  48*8=100.  Analyses:  1,  Stromeyer  (Unteraach.,  1,  366); 
2,  H.  Rose  (Gilb.  Ann.,  Ixxil  70) ;  3,  v.  Kobell(J.  pr.  Oh.,  ixx.  469) ;  4,  WeidUng((Ef:  Ak.  Stockh., 
1844,  92) ;  6,  BoDsdorff  (Schw.  J.,  xzziil.  368) ;  6,  Rammolsberg  (Pogg.,  IxxviL  265) ;  7,  Wiehag« 
(Ramm.  Min.  Ch.,  450) ;  8,  M.  F.  Heddle  (PhiL  Mag.,  IV.  ix.  452);  9,  W.  Hampe  (B.  H.  Ztg.,  xx. 
267);  10,  Vanuxem  (J.  Ac.  Philad.,  ii.  182);  11,  Seybert  (Am.  J.  ScL,  iv.  820);  12,  Morton  (Ann. 
PhiL,  1827);  13,  Beck  (Min.  N.  Y.,  271);  14,  15,  J.  D.  Whitney  (J.  Soc  N.  H.  Boston,  v.  486) 
16.  Bunoe  (This  Mm.,  3d  ed.,  696): 


§i           Je 

fig 

Oa 

U 

1.  CziUowa 

51-46        0-40 

47-41 

0-08,  Sn  0-26=          Strom. 

2.  Perhoniemi 

51-60        

46*41 

,  gangue  1-11=99-12  Rose. 

3.  a  di  Bove 

5150       

0-56 

45-45 

2-00=99  50  KobeU. 

4.  Gockmn 

60-72        0-85 

0-88 

48-80 

,  fin  0-33,  fia  C  2-78  Weidl. 

6.  Skrabbole 

62-58  FeOlS 

0-68 

44-45 

0-99=99-83  Bonsdopff: 

6.  Harzburg 

63-01        

1-04 

44-91 

1*59=100-55  Bamm. 

7.  Vesuvius 

51-90  *e0-96* 

0-65 

46-44 

=99*95  Wiehago. 

8.  M6unieMt& 

60-43         0-84 

0-89 

43-92 

1-36,  C  2-37»'=99*31  HeddlA. 

•Wltklin. 

^  From  mix<d  ealdta. 
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9.  Auerbadi        62-01  Fe  0*98       46-74:      ,  Xl  1-87= 10 1-65  Hampe. 


8i 

fe 

Auerbadi        62-01 

Fe  0*98 

Willsborough  51-67 

"   1-35 

"            610 

"  1-3 

10.  Willsborough  51-67  "  1-35       47-00  =100-02  Vanuxem. 

11.  "  61-0  "  1-3         460  1  •0=99-3  Seybert 

12.  Bucks  Co.,  Pa.  51 -60  "  I'OO       44-10  0-75 =97-35  Morton. 

13.  Diana  51-90  "  0-25       47-55  =99*70  Beck. 

14.  Oliflfmine         49-09       0-14  46-38  2-96,  Sin  0-48,  Sfcl  0-28  Whitney. 

16.        "  4906       44-87  [2-96J,  "    0*98    "  1-28  Whitney. 

16.  GrenvillOjCan.  68-05  te  1*20       45-74  =99-99  Bnnoe. 

Pyr.,  etc — In  the  matrass  no  change.  B.B.  Aises  easily  on  the  edges ;  with  some  sod  i,  a 
blebby  glass,  with  more,  swells  up  and  infUsible.  With  muriatic  add  gelatinizes;  most  varietiea 
efferresce  slightly  from  the  presence  of  calcite. 

Obs.— Wollastonite  is  found  in  regions  of  granite  and  granular  Umestone;  also  in  basalt  and 
layas. 

Occurs  in  the  copper  mines  of  Cziklowa  in  Hungary ;  at  Dpgnatzka  and  Nagyag;  accompanying 
garnet,  fluorite,  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Kongsberg  in  Norway ; 
occurs  at  Perhoniemi  and  Skrabbole,  Finland ;  at  Gf^ckum  in  Sweden ;  at  Yflna  in  lithuania 
(yilnite) ;  at  Harzburg  in  the  Uarz ;  at  Auerbach,  m  granular  limestone ;  at  Yesuvius,  rarely  in  line 
crystals ;  of  a  greenish-white  color  in  lava  at  Capo  di  Bove,  near  Bome ;  in  Ireland,  at  Dunmoro 
Head,  on  the  shores  of  the  Moume  Mts. 

In  the  United  States,  in  iV.  Tark^  at  Willsborough,  forming  the  sides  of  a  large  vein  of  garnet, 
traversing  gneias,*  at  Lewis,  10  m.  south  of  Keeseville,  with  oolophonite,  abundant;  i  m,  N.  of 
Lewis  Corners,  with  garnet  and  quartz;  at  Roger's  Bock,  near  the  line  between  Essex  and 
Warren  Cos.,  with  garnet  and  feldspar ;  Diana,  I^wis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abundance,  in  large  white  crystals ;  at  Booneville,  Oneida  Co.,  in  boulders,  with  garnet  and 
pyroxene.  In  PenTL,  Bucks  Co.,  3  m.  W.  of  Attleboro',  associated  with  scapoUte,  pyroxene,  and 
sphene.  In  ARch.^  of  a  red  color  at  the  Cliff  Mme,  Kewenaw  Point,  Lake  Superior,  and  on  Isle 
Royale,  a  very  tough  variety,  but  now  exhausted.  In  Canada^  at  Grenville,  with  sphene  and 
green  coccolite ;  at  St  Jerome  and  Morin,  C.  E.,  with  apatite,  in  large  tabular  masses  of  a  fibrous 
structure. 

Scacchi  obtained  from  Veauvian  crystals  (f.  202)  i-i  A  3-i=185'*  29',  i-t  A  l-i=95''  26',  U  A  4-i 
=78'*2',  i.»Al=lllM6'. 

The  form  2-i  is  usually  made  the  vertical  prism  I,  with  /A  1=95°  36'  (or  35')^  But  the  crystals 
in  the  position  above  given  exhibit  the  near  isomorphism  with  pyroxene. 

Named  after  the  English  chemist,  WoUaston;  also  called  (o&utor  spar  from  its  lamellar  forma 
and  structure. 

The  soda-tdbviar  spar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

237  A.  Edelfobsite.  (Kalksilikat  A*,  ^dclfors,  Kalktrisilikat,  Eisinger^  Ac  H.  Stockh.,  1838, 
X91,  1889.  Edelforsit  v.  Koh,^  G^rundz.,  202,  1838.  .^Bdelforsit  Erdmann,)  Forchhammer  has 
shown  (Danske  Aa  Forh.,  Ap.  1864)  that  Hisingor's  mineral  is  an  impure  wollastonite,  containing 
some  quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet.  It  occurs  compact,  part 
featheiy  fibrous,  and  part  without  any  distinct  crystalline  structure.  H.  of  portions  4;  yet 
in  other  parts  giving  sparks  with  the  steel,  showing  a  hardness  of  6 — 7.  G.=2-584,  Hisinger ; 
3  0,  V.  KobelL  Color  white,  grayish-white,  or  with  a  tingo  of  yellow.  Hisinger  and  v.  Kobell 
have  analyzed  the  mineral,  and  made  it  a  distmct  species ;  yet  lieir  results  are  considerably  dis- 
cordant, like  their  determinations  of  the  sp.  gr.  They  obtained:  1,  Hisinger  (L  c.);  2,  v.  Kobell 
(J.  pr.  Ch.,  xcL  344): 

Ca 
30-16,  Sn  0-68=98-06  Hisinger. 
20-00,  An  <r.=99-69  KobelL 

Hisinger  deduced  the  formula  Ca*  §i",  and  v.  Kobell  9  &»  Si*+Xl«  §i*. 

The  edelforsite  (if  Gjellebak  in  Norway  has  also  been  shown  by  Forchhammer  (1.  c.)  to  be 
essentially  wollastonite.  Hisinger  obtained,  as  the  mean  of  two  analyses.  Si  43*368,  Oa  38*433, 
Mn  4*962,  te  1*434,  C  11*368.  It  has  the  aspect  of  tremolite.  Forchhammer  has  found  ''oken- 
te"  of  N.  Greenland  (Asbeatagtig  Okenit  JDr,  Rink)  to  be  wollastonite. 

238.  PYROXBNB.  Comeus  pt  WdU^  138,  1847.  Basaltes  pt  OronsL,  68,  1758.  Schorl 
noir  de  Liele^  Crist.,  265,  1772 ;  Schorl  noir  en  prisme  k  huit  pans  termini  par  une  pyramide 
diddre,  eta  (fr.  vola  Vivaraia)  Faty'as^  Vole.  Viv.,  89,  fig.  D,  1778.  Schorl  oct  obliquangU 
tronqu6  [made  a  distinct  species]  DemeeU,  Lett.,  i  382,  1779.   Schorl  opaque  rhomboidal  pt. 


& 

£1 

Fe 

te 

fig 

1. 

57-75 

3-76 

1-00 

4-75 

2. 

61-36 

7-00 

2-70 

8-63 
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Schorl  opaque  qui  paroissent  deriTor  d^ua  octaddre  rhomboidal  (fr.  vole.  Auvergne,  Yeiay., 
ViT,  BtoaX  de  Lisle,  Crist,  ii.  396,  40t,  415,  figs.  12,  13,  14  (twin),  17,  18,  pL  V.,  1783.  Augi* 
(fr.  Tolc)Trenk,  Freiealeben  inBergm.  J.,  248,  1792.  Yolcanite  DeUjmeOL,  Sciagr.,  ii,  401, 1792. 
P^zeim  (fr.  Etna,  Arendal,  eta)^,  J.  d.  3L,  y.  269, 1799 ;  Tr.,  iii.  1801.  Pentaklasit  Hautm. 
Handb.,  687,  1813. 

MonocUnic.  C7=73^  59',  lM^9>r  5',  (9 A 24=131^  17';  a:l:cz^ 
0*54:12 : 1 : 0-91346.  Observed  planes :  0 ;  vertical,  /,  iri^  i-l^  i-5,  i-|,  i-3, 
t-2,  i-ft,  t-i^ ;  liemidomes,  1-t,  2-^',  3-t,  — i-i,  — 1-t,  — 3-t,  — 5-i;  clinodomes, 
U,  24,  U ;  pyramidal,  i,  f ,  1,  f,  |,  2,  3,  -i,  -1,  -|,  -2,  ^|,  -3,  -4; 
1-3,  f3,  -f3,  -4-2;  ~6-f,  -54,  2-^,  f^,  -2-&,  -4-^,  3-4,  -3-S,  6-6, 


Iiong  Fond. 


(?A/=100<»57' 
0  A  -1-1=155  51 
0  A  l-t=148  35 
0  A  3-*=109  31 
0  A  »^'=106  1 
0  A  i=168  IS 
0  A -1=146  9 
0  A  -2=130  6 
0  A  1=137  49 
0  A  2=114  28 


0  A  14=150°  20' 

0  A  a=9o 

/A  1=121  14 
7a  2=144  35 
I A  -1=134  48 
I A  -2=150  51 
24  A  2-1,07.  <>,=82  34 
t-iA— 1-*=13010 
*^Al-i=105  24 
i-i  A  1-2=152  15 


*-*A/=133''33' 
i-iAi-5=115  25 
i-i  A  i-J=107  35 
i-2A*-2,  ov.  w,=124  8( 
i-i  A  i-i,  ov.  i-i,=50  50 
J4  A -3-4=143  34 
1 A  1=120  32 
2  A  2=95  30 
-1 A -1=131  24 
-2  A -2=111  10 
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Cleavage :  /rather  perfect,  often  interrupted ;  i-i  sometimes  nearly  perfect ; 
i4  imperfect :  0  sometimes  easy.  Crystals  usually  thick  and  stout.  Twins : 
composition-face  i4  (f.  214).  Often  coarse  lamellar,  in  large  masses,  paral- 
lel to  O  or  i4.  Also  granular,  particles  coarse  or  fine ;  and  fibrous,  fibres 
oft;en  fine  and  long. 

H.=5— 6.  G.=3*23— 3*5,  Lustre  vitreous,  inclining  to  resinous  ;  some 
pearly.  Color  green  of  various  shades,  verging  on  one  side  to  white  or 
grayish-white,  and  on  the  other  to  brown  and  black.  Streak  white  to  gray 
and  grayish-green.  Transparent — opaque.  Fracture  conchoidal — ^imeven. 
Britfle.  In  crystals  from  Fassa,  optic-axial  plane  i-l ;  divergence  110°  to 
113°  ;  bisectrix  of  the  acute  angle  positive,  mclined  51°  6'  to  a  normal  tc 
i4  and  22°  65'  to  a  normal  to  <?,  Descl. 

Oomp,,  Var. — ^Bisillcate  of  different  protozyd  bases,  under  the  general  formula  &  Si ;  these 
bases  (B)  being  lime  (da),  magnesia  (Mg),  protozyd  of  iron  (jS'e),  protozyd  of  manganese  (Mn), 
and  sometimes  potash  (&),  soda  (fl^a),  and  oxyd  of  zinc  (2n).  Usuallj  two  or  more  of  these  bases 
are  present  The  first  three,  lime,  magnesia,  and  protozyd  of  iron,  are  most  common ;  but  lime  is 
the  only  one  that  is  present  always  and  in  large  percentage. 

Besides  the  substitutions  of  different  protozyd  bases  for  one  another,  these  same  bases  are  at 
times  replaced  by  sesquiozyd  bases  (icl,  Pe,  Mn),  though  sparingly;  and  the  silica  occasionally  by 
alumina.  The  species  has  therefore  the  general  formula  (ft',  S)  (Si,  &^)',  which  may  also  bo 
written  (ft,  S*)  (Si,  Xl*). 

The  varieties  proceeding  from  these  isomorphous  substitutions  are  many  and  diverse ;  and  tberu 
are  still  others  depending  on  the  state  of  crystallization.  The  foliated  and  fibrous  kinds  early 
received  separate  names,  and  for  a  while  were  regarded  as  distinct  species.  Fibrous  or  columnar 
forms  are  very  much  less  common  than  in  hornblende,  and  lamellar  or  foliated  kinds  more  com- 
mon.   The  crystals  are  rarely  long  and  slender,  or  bladed,  like  those  of  that  species. 

The  name  Pyroxene  is  IVom  vvp,  fire,  and  k^vo^t  stranger^  and  records  Hauy's  idea  that  the  mine- 
ral was,  as  he  ezpresses  it,  "  a  stranger  in  the  domain  of  fire,^  whereas,  in  fact,  it  is,  nezt  to  the 
feldspars,  the  most  universal  constituent  of  igneous  rocks.  This  error,  however,  was  more  than 
counterbalanced  by  Haiiy's  discovery  of  the  true  crystallographic  distinction  of  the  species,  which 
led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  regarded  as  distinct 
species.  The  name,  therefore,  is  properly  the  name  of  the  species,  while  AurjiVt  is  only  entitled 
to  be  used  for  one  of  its  varieties. 

The  most  prominent  division  of  the  species  is  into  (A)  the  nwrtraXumiwyu^ ;  (B)  the  fdumixunus. 
But  the  former  of  these  groups  shades  imperceptibly  into  the  latter. 

These  two  groups  are  generally  subdivided  accoiding  to  the  prevalence  of  the  magnesia,  lime, 
protozyd  of  iron,  or  protozyd  of  manganese,  or  of  two  or  three  together  of  these  protozyd  bases. 
Yet  here,  also,  the  gradation  from  one  series  to  another  is  in  general  by  almost  insensible  shade:! 
as  to  composition  and  chemical  characters,  as  well  as  all  physical  qualities. 

I.  Ck)NTAiinNa  LirxLB  ob  no  Aluhina. 

1.  Lx'TM'Ma/g'Msia  Pyroxene;  Malacoltte.  (Basaltes  spatosus,  y  hwit.,  pt,  OronsietUf  68,  1758. 
Malacolit  Abddgaard  (Ann.  Ch.,  zzziL  1800);  Delameth.,  J.  de  Phys.,  11  249,  1800.  Alalite, 
Mussite,  Bonvoiein^  ib.,  409,  May,  1806.  Diopside  (ir.  Ala)  if,  J.  d.  M.,  zz.  65,  1806.  White 
Ooocolite.  TraverselUt  Bcheererj  Pogg.,  zdiL  109,  1854.)  Color  white,  yellowish,  grayish-whit© 
to  pale  green.  In  crystals :  dcavable  and  granular  massive.  Sometimes  transparent  and  color- 
less. G. =3*2—3*38.  Oontaina  lime  and  magnesia,  with  less  than  4  p.  c.  of  protozyd  of  iron. 
Formula,  (Ca,  &g)  Si  Anal.  1  corresponds  to  (i  Ca+^  &g)  §i ;  anal.  2-7  to  (^  Ca+i  iL%)  Si= 
Silica  65*7,  magnesia  18*5,  lime  25*8. 

a.  MaiaooUU^  as  originally  used,  included  a  bluish-gray,  grayish-green,  and  whitish  translucent 
variety  from  Sala,  Sweden. 

h.  AkUiie  occurs  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  dear  green,  usually 
striated  longitudinally,  and  came  originally  from  Mt.  Oiarmetta,  in  the  Mussa  Alp. 

c.  TVaueraellite^  fh>m  Traversella,  occurs  in  similar  long  glassy  crystals,  usually  rectangular 
( planes  ui^  i-t),  much  striated  longitudinally,  often  dear  green  at  one  ^d  and  colorless  at  the 
other;  cleavage  parallel  to  J^  perfect 

d.  ifussiie  is  white,  grayish-white,  and  apple-green  (according  to  Bonvoisin's  original  descrip* 
tion),  and  occurs  in  prismatic  implanted  crystals,  and  also  In  masses  made  up  of  aggregated  crys- 
tals, the  obtuse  prismatic  edge  rounded,  and  with  cleavage  parallel  to  the  base.  Named  fh>m  thi 
locality,  the  Miissa  Alp  (or  elevated  plane  of  the  Mussa). 
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The  optical  characters  of  malacollte  are  as  stated  near  top  of  the  preceding  pago.  Dcscloizeaui 
found  the  axial  divergence  in  a  crystal  from  Ala  for  the  red  rays  as  observed  in  il.e  air,  111**  40' ; 
for  the  yellow  111*  20';  and  Heusser  obtained  for  the  same  112»  27',  112^  12'. 

c.  White  OoccoUte  is  a  granular  variety.    The  original  coccoliie  was  green. 

Named  Jfalacolite  from  ^mXairor,  soft,  becaase  softer  than  feldspar,  with  which  it  was  associated ; 
■nd  Diopside  from  6ii^  twice  or  double^  and  Ixln,  appearance, 

2.  LirrU'Mdffnesia'Ircn  Pyroxene;  Sahlite.  (Malacolit  pt.  of  authors.  Diopside  pt  i?[,  L  a 
Sahlit  (fr.  Sala)  (PAndrada,  Scherer's  J.,  iv.  81,  1800;  J.  de  Phys.,  li.,  241,  1800.  Baicalit  (fr.  L. 
haAkal)  Benovam,  Crell's  Ann.,  il  1793,  21;  Baikalit  Karst.^  Tab.  34^  74,  1800.  Funkitc,  Duf. 
Min.,  iii.  7^1,  1847.  Coccolit  dPAndrada,  Schorer's  J.,  iv.  1800.  Protheite  (fr.  Zillerthal)  Ure, 
Asbestus  pi.)  Color  grayish-gpreen  to  deep  green  and  black ;  sometimes  grayish  and  yellowish- 
white.  In  crystals ;  also  deavable  and  granular  massive.  G.=3-25—3-4.  Named  from  Sala  in 
Sweden,  ono  of  its  localities,  where  the  mineral  occurs  in  masses  of  a  gra3ri8h-green  color, 
haviuGT  a  perfect  deavage  parallel  to  the  basal  plane  (0),  Formula  (Oa,  Ag,  ]^e)  SL  In  anaL  9, 
Ca :  Ag  :  i^e=2  :  1  :  2 ;  in  10,  11,  this  ratio=4 :  3  :  1,  corresponding  to  Silica  68*7,  magnesia  13'4, 
lime  24-9,  prot.  iron  8*0=100. 

b,  BaiialUe  is  a  dark  dingy  green  variety,  in  crystals,  cleavable  like  the  preceding  parallel  to 
0.    Kamed  from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

c  Protheite  is  sombre-green,  in  crystals,  and  approaches  faasaite ;  fVom  Zillerthal  in  the  Tyrol. 

d.  Rmkiie  is  ^k  olive-green  ooccolite  from  Boksiiter  in  Gothland,  having  a  larger  percentage 
of  ^e  than  Ag.  It  may  be  convenient  to  use  this  name  for  the  pyroxene  here  included  thai  con- 
tains 10  p.  c.  or  more  of  protoxyd  of  iron. 

c  DiALLAGB.  (Diallage  pt.  /T.,  Tr.,  89,  1801.  Hypersthene  pt  Bronzite  pt.)  Part  of  the 
so-called  diaUagey  or  thin-foliated  pyroxene,  belongs  here,  and  the  rest  under  the  corresponding 
division  of  the  aluminous  pyroxenes. 

Color  grayish-green  to  bright  grass-green,  and  deep  green ;  lustre  of  cleavage  surface  pearly, 
sometimes  metalloidal  or  brassy;  H.=4;  G.=3'2— 3'35.  Double  refraction  strong;  bisectrix 
negative ;  inclined  about  38"  to  a  normal  to  i-i,  and  sho^^ing  therefore,  when  viewed  through  i-i. 
a  single  system  of  rings  in  the  field  of  the  polarizing  instrument  (Descl.);  the  angle  35"  to  40", 
observed  in  the  air  { 24* — 26**  in  oil)  in  the  diallage  of  Knockdallian  in  ScotJand,  of  Zobteuberg 
anil  Baumgarten  in  Silesia ;  a  grayish  hypersthene-liko  mineral  in  large  folia  in  the  gabbro  of  the 
Bnben  coal  mine  near  Neurode ;  the  vanadiferous  brouzite  of  Genoa.  But  the  green  diallage  of 
Keurode,  analyzed  by  v.  Kath  (No.  4,  p.  219),  has  this  angle  about  49**  50';  and  so  also  that  of 
Bonnio  in  Veltlin ;  diverging  thus  from  ordinary  diallage  and  diopside.  "With  this  variety  belongs 
part  also  of  what  has  been  called  hypersthene  and  bromiie — the  part  that  is  easily  fusible. 
Common  especially  in  serpentine  rocks. 

Named  from  Aia^Xayfij  difference^  in  allusion  to  the  dissimilar  cleavages. 

The  grass-green  diallage-Kko  mineral  smaragdiie^  constituting,  with  saussurite,  a  rock,  is  in 
part,  at  least,  amphibole  (q.  v). 

8.  Iron-Lime  Pyroxene;  HBDENBBBaiTB.  (Hedenbergite  (fr.  Tunaberg)  JSffrz.,  Nouv.  Syst.  Min., 
2fl«,  269,  1819 ;  Hedenberp,  Afh.,  iL  169.  Lotalite  (fr.  Lotala)  Severgin^  before  1814.  Bolophe- 
litBreitLj  Handb.,  582,  1847.)  Color  black.  In  crystals,  and  also  lamellar  massive;  cleavage 
easy  parallel  to  I'-i,,  G.= 3*5— 3*58.  Contains  lime  and  protoxyd  of  iron,  with  little  or  no  magnesia ; 
formula  (Ca,  Fe)  St  Anal,  correspond  to  (^  Oa+i  i^e)  Si.  Named  after  the  Swedish  chemist, 
Ludwig  Hedenbei^,  who  first  analyzed  and  described  the  mineral.  Loialite,  from  Lotala  in  Fin- 
land, is  in  black  Limellar  masses.  Beudaut  gives  for  the  angles  of  hedenbergite  0  A  7=100^  10' 
—12',  7a  7=87"  15' ;  and  Breithaupt  for  the  Taberg  mineral  [Pyr&xenus  diagonalis  Breith.)  7a  7 
=87*  28',  (7=73**  61'. 

4.  lAme-MagneaiO'Mangancse  Pyroxene;  Scheffebitb  (Schefferit  J,  A.  Mchaelson,  J.  pr.  Ck, 
xc  170).  Color  reddish-brown.  G.=3*39.  Contains  lime,  magnesia,  and  protoxyd  of  manganese, 
and  in  the  absence  of  zinc  differs  from  jeffersonite.    Formula  (Oa,  fig,  iln)  & ;  from  Longban. 

The  Richterite.ot  Breith.  (B.  H.  Ztg.,  xxiv.  364,  1865)  is  near  sohefferite  in  composition.  It 
occurs  in  acicular  crystals,  having  7  a  7=133**  38',  which  appears  to  bo  the  angle  7  a  i-t  of 
pyroxene  (=133**  33'X  with  G.= 2*826;  color  isabella-ycllow,  rarely  pale  yellowish-brown,  and  is 
easily  fusible.  If  the  prismatic  angle  is  7  a  i'i  of  pyroxene,  the  mineral  belongs  here.  But 
Igelstrom  finds  a  very  sunilar  mineral  in  aspect  and  composition  at  Paisberg,  with  7  A  7=124" ; 
and  the  analyses  are  given  under  amphibole  (see  p.  234). 

5.  Lime-Iron-Maaganese  Pyroxene.  A  variety  from  L.  Laach,  analyzed  by  Bischof,  is  here 
indoded. 

6.  lAfne-Iron-Manganese'Zine  Pyroxene;  JEFFERSONTfB  {Keating  <fc  Vanuxeni,  J.  Ac.  Philad.,  iL  194, 
1822).  Color  greonish-black.  Crystals  often  very  large  (3-4  in.  thick),  with  the  angles  generally 
"Ott&ded,  and  £he  Gioee  uneven,  as  if  corroded.    G.=3*36.    Contains  lime,  magnesia,  protoxyd  o^ 
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iron,  and  protozyd  of  manganeee,  with  ozjd  of  zinc;  fonnula  (Ca,  j*e,  fig,  Al,  Zn)  &l    Named 
after  Mr.  Jefiferson; 

II.  ALUMmon& 

I.  Aluminous  Lime-Magnesia  Pyroxene ;  Lbucaugitb  (Dana),  Color  white  or  grayish.  Con* 
(aiiMi  alumina,  with  lime  and  magnesia,  and  little  or  no  iron;  formula  (Ca^  £[g)  (^i,  ^^}.  Lookfl 
like  diopside.     H.=6-5;  G.=3-19,  Hunt    Kamed  from  Acwof,  tphiie, 

8.  Aluminous  Lima^Magnesiorlron  Pyroxene;  Fassaitb,  Augitb.  (For  syn.  of  Augiiey  see  p.  212. 
Also:  Basaltische  Hornblende  pt  Wem.,  Bergm.  J.,  1792;  Basaltine  Kirw.^  Min.,  L  219,  1794. 
Fassait  Wem.^  Hofftn.  Min.,  iv.  2,  110,  1817.  [Not  Fassaite  Dolomieu,  which  was  a  zeolite.] 
Maclureite  NuUai,  Am.  J.  Sci.,  t.  246,  1822=Amphibole  JI,  Seybert,  J.  Ac.  Philad.,  ii.  139,  1821. 
Pyrgom  BreiiJUf  Char.,  140,  1832.)  Color  clear  deep-green  to  greenish-black  and  black ;  in  crys- 
tals, and  also  massive;  subtran^ucent  to  opaque;  Gr.=3'25— 3*5.  Optical  characters  as  for 
malacolite.    Contain  protoxyd  of  iron,  with  lime  and  magnesia;  general  formula  (Oa,  Mg,  ^e)  (Si, 

a,  Fassaitt  (or  Pyrgom),  Includes  the  green  kinds  found  in  metamorphic  rocks.  Named  from 
the  locality  at  Faasa  in  the  Tyrol,  which  affords  deep-green  crystals,  sometimes  pistachio-green, 
like  the  epidote  of  the  locality.    Pyrgom  was  so  named  from  Jt^pYtofia,  a  tower, 

b.  Augite.  Includes  the  greenish  or  brownish-black  and  black  kinds,  occurring  mostly  in 
eruptive  rocks,  but  also  in  metamorphic.    Named  from  duy^,  Ivstre. 

The  Augile  of  Werner  (and  Yolcanite  Delumeih,)  included  only  the  black  mineral  of  igneous 
rocks — the  volcanic  schorl  of  earlier  authors. 
c  Aluminotts  Diallage. 

9.  Aluminous  Iron-Lime  Pyroxene;  Hudsonite  {Beck^  Min.  N.  T.,  405, 1842).  Lamellar  or  deav- 
able  massive.  Color  black.  Streak  green.  Often  has  a  bronze  tarnish.  G.=:3'5,  Beck;  3*43 — 
3-46,  Brewer.  Contains  lime  and  protoxyd  of  iron,  with  but  little  magnesia;  formula  (Ca,  ^e) 
(§i,  3cl*).  Named  from  the  Hudson  river,  in  the  vicinity  of  which  it  occurs,  in  Cornwall,  Orange 
Co.,  N.  Y. 

b.  Polylite  of  Thomson  (Min.,  i.  495,  1836)  maybe  the  same  compound.  It  is  described  as 
deavuble  massive ;  G.= 3*231;  H.=6 — 6*5;  color  black;  opaque;  and  is  stated  to  come  from  a 
bod  of  magnetic  iron  ore  at  Hoboken,  N.  J.,  where  no  such  bed  of  ore  exists. 

Appendix, — 10.  Asbbstus.  Asbestus  is  a  finely  fibrous  variety,  with  the  fibres  easily  separable 
ftnd  usually  flexible.  But  most  asbestus  belongs  to  the  species  hornblende,  which  tends  more  to 
run  into  fibrous  forms. 

It  is  difiicult  to  distinguish  the  hornblende  asbestus  from  the  pyroxene,  except  by  noting  its 
Association  with  known  varieties  of  one  or  the  other  spedes ;  and  this  method  is  not  free  from 
loubU     See  further  under  Hornblende  for  description,  analyses,  and  localities  of  asbestus. 

II.  Breislakile  {Brocchi,  Cat.  di  una  raccolta  di  Bocce,  28,  60,  70,  192,  1817;  OycU^eiie,  in 
Descl.  Min.,  65,  1862).  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo-di-Bove.  Its  crystal- 
lograpliic  identity  with  pyroxene  has  been  shown  by  Chapman  (Phil.  Mag.,  xxxvii.  444,  1850). 
The  particular  variety  of  pyroxene  to  which  it  belongs  has  not  been  ascertained,  as  no  analysis 
of  it  has  been  made.    Named  after  Breislak,  an  Italian  geologist. 

12.  Lavroffite  (Lawrowit,  Yanadln-Augit,  Kokscharof,  Bull.  Ac.  St  Pet.,  xi.  78,  1866)  is  an 
alumina  pyroxene,  colored  green  by  vanadium,  from  the  river  Sludianka,  beyond  Lake  Baikal, 
w'bere  it  occurs  coarse  granular  massive  with  quartz,  and  also  in  small  imperfect  crystals. 
Cleavage  affords  the  prism  87°  7' ;  and  there  is  the  usual  lamination,  from  compound  stmcturo 
parallel  to  0,  The  color  is  fine  emerald-green.  It  contains  besides  silica  some  alumina,  iron, 
Ume,  magnesia,  and  a  trace  of  manganese  and  vanadium ;  but  no  analysis  has  been  made,  so  that 
its  exact  place  among  the  pyroxenes  is  not  certain. 

L  COKTAINING  LITTLE  OR  NO  AlUHINA. 

1.  Lime-Magnesia  Pyroxene ;  Malacolite,  Analyses:  1,  Nordenskiold  (Schw.  J.,  xxxi  457);  2, 
H.  Rose  (ib.,  xxxv.  86);  3,  T.  Wachtmeister  (ib.,  xxx.  334) ;  4,  Hermann  (J.  pr.  Ch.,  xxxvii  190)* 
5,  H.  Rose  (Schw.  J.  xxxv.  86,);  6,  Rammelsberg  (J.  pr.  Ch.,  Ixxxvi.  340);  7,  F.  J.  Wiik  (Arppe^ 
n  Act.  Soa  Fenn.,  vL);  8,  Bonsdorff  (Schw.  J.,  xxxL  158);  9,  Kussin  (Ramm.,  4th  SuppL,  12); 
'.0,  Wadcenroder  (Kaatn.  Arch.,  xiii.  84) ;  11,  Bninner  (Jahrb.  Min.,  186, 1855);  12,  Range  (Ramm 
Min.  Ch.,  452);  13-16,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  467,  4K8);  16, Rednor  (ZS. G.,  xviiL  897) 
.  7,  Merz  (N.  Ges.  Zurich,  48,  1 861) : 

Si         &        te         An        Ag         Oa         ^ 

1  Pargas,  bh-^n,      65-40      2*50        2*88       22*57       16'70     ,  3iJn  0-43=99*43  N 

2  Longban,  y«;^       65*32     Fe2*16Snl*59       16*99      23*01      —09-07  Rose. 
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Si  Si        te 


3,  Norway,  toh,         61 '40 

4.  Achmato'Bk,  wh.  53*97 

6.  Orrijarvi,  w,  64*64 
G.  aulsjo  55-11 

7.  Lupikko  (})  52*40 

8.  Tammare,  wK       54*83 

9.  Bradl  55*61 
10.  Zillerthal,  toh.  54*16 
n.  Sas8grat,u7.          56*13 

12.  Betzbanja  56*03 

13.  Ottawa,  C,  wK     64-50 

14.  Calumet  L,  ^n/L    54*90 

15.  ffighFalla,0.,^.  54*20 

16.  Grenville,  C.         52*54 

17.  ZermaU  54*74 


0-48 


1-84 
0*28 

0*20 


0-67 
2-00 


3-24 
8*06* 
3*45 


Mg 
16*74 
17-86 
1800 
18-39 
17-93 
18-55 
17-82 
18-22 
1620 
17-36 
18-14 
16*76 
17-02 
19-86 
17-82 


Ca         A 


23-10  - 

25-60  — 

24-94  — 

25*63  — 
32-55,  Na 

24-76  Ho- 

26-11  — 

24-74  — 

25-78  — 

25-06  — 
25-87 
27*67 
25-65 
24-64 
2290 


—=97*87  Wacht 
—=100  Herm. 
—=  100-66  Eose. 
-=99*67  Eamm. 
1-20,  1 0*87=98-68  "W 
•32=99-78  BonsA 
— =99-74  Kussin. 
.— =100  Wack. 
— =100-85  Brunner. 
— =99*82  Range. 
•40=100-89  Hunt 
•80=100-13  Hunt 
•45=100-56  Hunt 
— = 10009  Rednor. 
-58=99-49  Merz. 


*  With  some  alumina;  tho  spodmen  associated  with  Eoxoon. 

Na  1,  crystals,  (x.=8*267  *,.  2,  fir.  Longban  in  TVermland;  3,  fr.  Tjotton  in  Norway ;  4,  G-.=3-28 
6,  fr.  Finland;  7,  lb.,  G. =8*215;  8,ib.;  9,  G.=3-37  ;  11,  fr.  the  Alps;  13,  fr.  Canada,  G.= 3*26- 
3-27 ;   14^  fr.  Canada,  with  Eozoon;  15,  ib.,  G.=3-273— 3*276. 

2.  Lim&-MagntaiarIron  Pyroxene;  Sahliie;  Funkite,  1,  H.  Rose  (Scbw.  J.,  xxzv.  86);  2,  Reu- 
terskiold  (Jaliresb.,  xzr.  362) ;  3,  Hislnger  (Afh.,  iii.  291);  4,  Arppe  (Anal.  Finsk.  Mln.,  22);  6, 
G.  A.  Erdmann  (Ak.  H.  Stockh.,  1848);  7,  Winchenbach  (Ramm.  Min.  Gh.,  452);  8,  Rommels- 
berg  (ib.,  452);  9,  G.  T.  Bowen  (Am.  J.  Sd,  v.  344);  10,  Erdmann  (L  c.);  11,  Payr  (Ber.  Ak. 
Wien,  XXV.  560);  12,  13,  H.  Rose  (I.  c);  14,  v.  Hauer  (Ber.  Ak.  Wien,  xiL  714);  15,  Schulta 
(Act  Fenn.,  1856);  16,  Rammelsberg  (J.  pr.  Ch.,  IxxxvL  351);  17,  Funk  (Jahresb.,  1844,  862); 
18,  Seybert  (Am.  J.  ScL,  v.  116);  19,  H.  Rose  (L  c);  20,  C.  W.  0.  Fuchs  (Jahrosb.  Min.,  '62 
802): 


Si 

Si 

to 

iin 

Ag 

Ca 

n 

1.  Sala,  Same         54*86 

0*21 

4-44 

16-49 

23-57 

0-42=99*99  Rose. 

2.  Longban,  yu7A.      53*56 

0-26 

4-48 

1*87 

16*27 

23-86 

=100-29  Reut 

3.           "              "     54*18 

1-46 

2-18 

17*81 

22-72 

1-20=99-54  Hisinger. 

4.  Pargaa,  gyh.-gTk  52*67 

0*54 

4-54 

19-52 

21-03 

=98*30  Arppe. 

5.  Tunaberg,  gn.      54*13 

0*90 

8*69 

0*30 

16-01 

25*15 

0*63=99-81  Erdm. 

'5.          "         gn.      68*82 

0*95 

7-95 

0*89 

12-20 

28*55 

0*54=99-90  Erdm. 

7.  Meseritz,^        54*46 

2*46 

3*73 

0*78 

14*39 

24*01 

=99-83  Winch. 

8.  EdenTille,pTiA.-6. 55*01 

4*95 

16*95 

2280 

0*36=100*07  Ramm. 

9.  N.Hay'n,Ct.,^aA.63-12 

1-06 

6-01 

0*60 

14-60 

23*62 

0-47=99-38  Bowen. 

i  0.  Tunab.,  Cbcc,  gn.  53*50 

0*76 

9-74 

1*90 

13-59 

20-42 

0-27=100-18  Erdm. 

11.  Oberrochlitz,f<7A.  55*03 

4-84 

8-16 

15-71 

20*72 

=99-40  Payr. 

12.  Dalecarlia,^n.      54*55 

0*14 

8-14»n0*78 

15*25 

20*21 

=99*02  Rose. 

13.          **          "         54*08 

10*02 

0-61 

11-49 

28*47 

=99*67  Rose. 

14.  Boksater,il(fiJt    53*81 

10-01 

8*00 

27-60 

0-29=99*61  Hauer. 

15.  Finland,  gn.         52*00 

0-85 

12*46 

0*80 

10*15 

22*50 

=98*75  Schultz. 

16.  Kaiserst,  dk,  gn.  48-02 

2-67 

13*57 

1-28 

9-74 

25*34 

=100*62  Ramm. 

17.  Nordmark            52-17 

0*42 

16-12 

1-61 

7  06 

22*00 

=99*88  Funk. 

18.  Ll  GhampL,  ^    50*83 

1-68 

20-40 

tr. 

6-83 

19-33 

0*67=99-09  Seybert 

10.  Taberg,  bk.          68*36 

17-38 

0-09 

4-99 

22*19 

=98*01  Rose. 

20.  Radauthal,&A^(})  61*78 

2*48« 

16-91 

703 

2100 

0*04,  Na  0-19,  t  0-29=99*47  F. 

• 

•  ] 

[neladesFe*  0*1*20. 

No.  2,  6.=3-27;  4,  crystals;  5,  G.=3-86;  8,  cryst,  G.=3-294;  9,  deavable  massive,  G. 
=3-127-3-294;  10,  G.=8*30— 3-37;  11,  G.=3*395;  12,  13,  fr.  Bjormyresweden ;  14,  fr.  & 
Gothland;  16,  fr.  L  Afvensor;  16,  occurs  mixed  with  scolopsite;  18,  G.=3'377. 

3-  Irtm^Lime  Pyroxene;  Hedenbergite.  1,  H.  Rose  (Schw.  J.,  1.  c);  2,  Wolff  (J.  pr.  Ch.,  xxxw. 
236);  3,  SoGhting  (Za  Nat  Yer.  Halle,  vi'u  67): 


§1 

to 

fig 

Ca 

1.  Tunaberg,  ffed. 

49*01 

26*08 

2-98 

20*87=98*94  Rose. 

2.  Arendal,  bk 

47*78 

27-01 

22*95=97-74  Woia 

3.  D.  la  Garde 

62-28 

27-47 

7-46 

12*84=100  Soohting, 

JTo.  2,  G.=3-467j  3,  fr.  "Melaphyre." 
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OXYGEN   COMPOUNDS. 


4w  lAmO'MagneHa'Manga'neae  Pyroxene ;  SchefferUe,    AiialysiB:  Michaelson  (L  aV 

Si       Fe      i'e       fin      Mg      Oa        ^ 
LLongban         62*31    S-SV     1'63    10*46     1086    19'09    0'60= 98*92  MidiadflOL 

5.  LirM-Iron-Mangainese  Pyrctxene,    Analjsla :  Bischof  (Lehrb.,  ii.) : 

^       M       te      iln     ilg      Oa      tin      & 
Ihliaach         50*83    2*16     13*50    7*56    3*42    21*73    0*38    0*98=100*56  Bisdufl 

C  JAme'Iron^Manganese-Zinc  Pyroxene;  Jeffersonite,   Analysis :  Hennann  (J.  pr.  CIl,  zlvil  18) 

gi       Si      :fe      libi     2n     %      da       ^ 
49-91    1*93     10*53    7*00    439    8*18    15*48    1*20=98-62  Hermann 


IL    ALUMIKOUS  PYBOXEOnB. 

7.  JAme-Magneeia  P. ;  Leucaugiie.    Analyses :  T.  S.  Hunt  (Bep.  G.  Can.,  1858, 1863) 


gi       £1 

3Pe 

Ag       Ca        tL 

1.  Bathurst  0. 

51*60     615 

0*35 

17-69    23-80    l*10=100-59Hant 

2. 

50*90     6*77 

0*36 

18*14    23-74    0-90=100-45  Hunt 

8.  LiTne-Magnesia-Iron  P,;  Fassaiie,  Augiie,  Analyses :  1,  Kudernatsch  (Pogg.,  xxxvil  577);  2 
Delesse  (Ann.  d.  M.,  lY.  xil  293) ;  3,  Bichter  &  Scheerer  (Sachs.  Ges.  Leipsic,  ci.  93,  1 858) ;  4 
Barthe  (Oh.  ContralbL,  il  712);  5,  Haughton  (Dublin  Q.  J.  Sci.,  v.  95) ;  6,  Kudernatsch  (L  c);  7, 
Klaproth  (Boitr.,  v.) ;  8,  Kudernatsch  (L  c.) ;  9,  Wedding  (Za  G.,  x.  S96) ;  10,  Eammclsberg  (ib., 
XL  497);  11,  Klaproth  (Lc);  12,  Kudernatsch  (Lc);  13-15,  v.  Waltershausen(Vulk.  Gest,  107- 
110);  16,  Rammelsberg  (Pogg.,  ciiu  436);  17,  Kudernatsch  Q.q);  18-20,  Bammelsberg  (Pogg. 
Ixxxiu.  458,  ciiu  437);  21,  Waltorshausen  (L  c,  p.  110);  22,  T.  S.  Hunt  (Rep.  G.  Can.,  1863, 
468) ;  23,  Tobler  (Ann.  Ch.  Pharm.,  xci.  230) : 


gi 

^1 

fe 

S£n 

Mg 

Ca 

fi 

1. 

Fassathal 

50-15 

4-02 

12*04 

1848 

19-57 

=99-26  Kudernatsch. 

2. 

Vosges 

49-16 

5*08 

7*19 

ir. 

15*95 

18-87 

2-26=98*51  Delesse. 

3. 

Traversella 

51-79 

4-03 

7*57 

17  40 

18-98 

=99-77  R.  &  S. 

4. 

Zillerthal,  grk 

48-47 

8*22 

4-30 

15-69 

21-96 

0-73=99*27  Barthe. 

5. 

Skye 

50*80 

3-00 

9-61 

108 

15*06 

19*35 

0-60,  Na,  ft  0*66=100-16  H. 

<i. 

Rhone,  bkh,-gn.  (S)  60*42 

.6-58 

7-40 

16*82 

18-78 

=99*50  Kud. 

7. 

U                  it 

52-00 

6*75 

11*02 

0-25 

12*75 

14*00 

0-25=96-02  Klapr. 

8. 

Vesuvius 

50*90 

6-37 

6-25 

14-43 

22-96 

=99-91  Kud. 

y. 

of  1631 

48*86 

8*63 

4-54 

ir. 

14*01 

20*62 

,  iPe  2*73=99*39  Wedd. 

10. 

"        of  1858 

49*61 

4*42 

908 

14-22 

22*83 

,  Fe  ttnd. =100*16  Ramm. 

u. 

Frascati 

48*00 

500 

10-80 

1-00 

8-75 

24-00 

=97*55  Klaproth. 

12. 

Etna 

50-65 

4-85 

7-96 

18-01 

22*29 

=98*66  Kud. 

13. 

"    bk.              147-68 

6-74 

11*39 

0*21 

12*90 

20*87 

0-28=100-02  Walt. 

14. 

"    gnhrbk. 

61-70 

4-38 

4-24 

21*11 

18-02 

0-49=99  94  Walt. 

15. 

"    MascaU 

49*69 

5*22 

10-76 

14-74 

18*44 

0-51  =99-35  Walt 

16. 

"    Mt.  Rossi 

47*38 

6-52 

7-89 

0-10 

16-29 

19*10 

0*43,  ¥g  3-85=99-53  Ramm. 

17. 

Eiffel 

49-39 

600 

7*39 

13*93 

22-46 

=99*25  Kud. 

18. 

Hartlingen 

47*52 

8-13 

1302 

0*40 

12-76 

18-25 

-^—=100*08  Ramm. 

19. 

L.  Laach 

60*03 

372 

6*65 

0*15 

13-48 

22*85 

,  3Pe  2*36-99-24  Ramm 

20. 

Schima,  Boh. 

51-12 

3-38 

5-45 

2-63 

12*82 

23-54 

,  3Pe  0*95=99*89  Ramm. 

21. 

Iceland 

49-87 

6-05 

5*92 

16*16 

22-00 

=100  Walt 

2-2. 

Montreal,  bk. 

49*40 

6-70  Fe  7-88 

13*06 

21*88 

0-50,  Na  0*74,  K  <r.=100-l  1  H. 

23. 

Kaiserstuhl,  hn. 

44*40 

7*83 

11*81 

0*11 

10-15 

22*60 

1*03,  Na  2  13,  K  0-65= 100-7  2  T. 

Nos.  1-5,  fr.  metamorphic  rocks ;  6-23,  fr.  eruptive  rocks.  2,  fr.  Temuay,  making  with  vosgit€ 
a  so-called  porphyry,  G.=3135;  8,  var.  pyrgom,  G.=:3*294;  4,  G.=3-395;  5,  the  augite  of  a 
metamorphic  dolerite  on  Loch  Scavig  in  Skye;  6,  G.=3-347;  12,  G.=3*40;  13,  G.=2-886;  14, 
G.=3-204;  15,  G.=3*228;  16,  G. =3-376;  18,  G=3-380;  19,  G.=8*348;  20,  G. =3-361 ;  22,  in 
dolerite,  G.=3*341. 

9.  Jron-Lime  P.  {with  lUUe  Magnesia).  Analyses:  1,  Doville  (Et.  Teneriffe,  1848);  2,  Hoch« 
stetier  (J.  pr.  G\,  sxvii.  375) ;  3,  4,  Smith  &  Brush  (Am.  J.  Sd.,  U.  xvi  369) ;  5,  Thomson  (Mix^ 
1.495): 
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- 

3! 

Si 

te 

i;in      fig       Ca 

fi 

1.  Teneriffe 

2.  Azores 

3.  Hudsoniie 
4. 

5.  PdyliU 

48-05 
60-40 
39-30 
38-58 
40-04 

4-18 
2-99 
9-78 
11-05 
9-42 

23-41 
22-00 
80-40 
80-57 
34-08 

9-40     14-90 

2-40     21-10 

O-et     2-98     10-39 
0-52     3-02     10-82 
6-60     11-54 

— =100  Deville. 

0-30=99-19  Hochst. 

1-96,  ]Sfa  1-66,  i  2-48=99-61  &  i  B 

1-95,  Sa,fi:  416=100-17  a  &  B. 

0*40—102*08  Thomson. 

Koe,  1,  2,  fr.  volcanic  rocks ; 

3,  6,  fr. 

metamorphia    1,  Q 

.=8179. 

m.  DiALLAQB  AND  PSEUDO-HTPBBSTHSNZ. 

2  «.  OofUaining  little  or  no  Alumina.  Analyses :  1-5,  y.  Bath  (Pogg.,  zc7.  533) ;  6,  Hermani 
(BtilL  Soa  Nat  Moscou,  1854,  273). 

8  c  Aluminous,  Analyses:  7,  y.  Bath  (Z3.  G^  iz.  246);  8,  9,  Begnault  (Ann.  d.  M.,  HI.  ziii. 
101);  10-12,  Kohler  (Pogg.,  zill  101);  13,Rainmelsberg(Min.  Ob.,  464);  14,  Kohler  (La);  15, 
y.  KobeU  (J.  pr.  Ch.,  xx.  472) ;  16,  A.  Strong  (B.  H.  Ztg.,  xxlil  54) ;  17,  Delesse  (Ann.  d.  M.,  IV. 
zyi.);  18,  SchafhauU  (Ann.  Ch.  Pharm.,  11  254);  19,  20,  A.  Strong  (I  c.);  21,  Seybert  (J.  Aa 
Philad.,  ii  141): 


ft 

21 

te 

ftn 

Mg 

Ca 

S 

1.  Glate.  ywh.-gn. 

60-84 



8-47 

— 

16-86 

.21-85 

1-23=98-76  Bath. 

2.      *»      (Pk  gn. 

6000 

0-43 

8-64 

15-87 

21-11 

1-69=97-63  Bath. 

8.      "          »* 

61-78 

1-1-2 

10-97 

15-58 

20-04 

0-22=99  71  Bath. 

4.  Neurode,  l^  Hyp, 

,  58-60 

1-99 

8-95 

0-28 

18-08 

21-06 

0-86=99-82  Bath. 

5.  Skye,        "      " 

61-30 

0-76 

18-92 

0-25 

14-85 

20-15 

0-21=101-44  Bath. 

6.  Achmat'ak,  Didll 

61-47 

1-16 

1-80 

15-63 

27-81 

2-39=100-25  Herm. 

T.  Mermorero 

49-12 

3-04 

11-45 

__« 

15-33 

18-54 

1-46=98-94  Bath. 

8.  Piedmont,  DUUL 

fiOOo 

2-58 

11-98 



17-24 

15-63 

2-13=99-61  Begnault. 

9.  Ural, 

52-60 

3-27 

5-85 

— 

16-48 

20-44 

1-59=99-68  Begnaidt. 

10.  Florence,      " 

63-20 

2-47 

8-67 

0-38 

14-91 

19-09 

1-77  =  100-49  KoWcr. 

11.  Harz,            " 

53-71 

2-82 

808 

17-55 

17  06 

1-04=100  27  Kohlor. 

12.  Baste,  mih.-}m. 

62-88 

2-82 

8-40 

17-68 

17-40 

1-06=100-24  Kcihler. 

13.        "       ^    « 

52-00 

8-10 

9-36 

18-51 

16-29 

1-10=100  36  Bamm. 

14.  Solzbui^g,  gn. 

61-34 

4-89 

8-23 

15-69 

18-28 

2-11  =  100-04  Kohler. 

Ip.        **         yy. 

60-20 

3-80 

8-40 



16-40 

20-26 

— =99-06  KobelL 

16.  Harzbnrg,  DiaJi 

52-84 

4-56 

9-41 



16-05 

13-16 

3-29,  alk.  0-39,  Pe  1-84,  €r  0-09, 
Ti  0-22=101-85  Streng. 

17.  Odem,           " 

49-3C 

650 

9-43 

0-51 

17-61 

15-48 

0-85,  <5r  0-80=98-93  Delesse. 

18.  Genoa,  met  Pi. 

49-50 

5-55 

3-28 



14-12 

18-12 

1-77,  V  3-65,  ^'^a  3-75  Schafli. 

10.  Harzbnrg.  Hyp. 

6-2-34 

305 

8-84 

15-68 

19-18 

0-66=99-65  Strong. 

20.         "               " 

51-26 

3-62 

911 



16-69 

1918 

0-34,  ^Q  1-03  =  101-23  Streng. 

21.  Wilmington,  " 

52-17 

400FelO-73 

tr. 

11-38 

20-00 

1-27=99-50  Soybert. 

No.  1,  fr.  gablMPO,  G.-.8-249;  2,  ib.,  G.=3-244;  3,  ib.,  G.=8-245;  4,  ib.,  G.=3-S36;  5,  U 
hypersthene  rock,  G.=8-343:  6,  G.=3-21,  H.=4-5;  7,  fr.  gabbro  of  Granbundteu,  G.  =3*253;  8. 
met  diallage,  G.=8-261  ;  9.  met  diallage,  fr.  serpentine;  10,  fr. gabbro,  G.=8-256;  12,  fr. gabbro, 
G.  =  :<-23;  13,  fr.  gabbro,  G.=3-300;  14,  G.=8-2:^;  15,  G.=3-2;  16,fr.gabbro;  18,  vanadiferoua 
bronzite,  G.=3-25;  19,  20,  fr.  gabbro,  pseudo-hypersthene ;  21,  pseudo-hypersthene,  assoc  with 
quartz,  G.=3-25 ;  B.B.  flis. 

P3rr.,  etc. — Varying  widely,  owing  to  the  wide  yariations  in  composition  in  the  different  varie- 
ties, and  often  by  inse'asible  gradations.  Fusibility,  from  the  almost  infusible  diallage  to  3 '7 5  in 
cUopside ;  3*5  in  sahlite,  baikalite,  and  omphacite ;  8  in  jeffersonite  and  augite ;  2-5  in  hodenberg- 
ite.  Varieties  rich  in  iron  afford  a  magnetic  globule  when  fused  on  charcoal,  and  in  general  their 
fusibility  varies  with  the  amount  of  iron.  Jeffersonite  gives  with  soda  on  charcoal  a  reaction  for 
zinc  and  manganese ;  many  others  also  give  with  the  fluxes  reactions  for  manganese.  Most  vari- 
eties are  unacted  upon  by  acids. 

Obs. — Pyroxene  is  a  common  mineral  in  crystalline  limestone  and  dolomite,  in  serpentine,  and 
in  volcanic  rocks ;  and  occurs  also,  but  less  abundantly,  in  connection  with  granitic  rocks  and 
XBctamorphic  schists.  The  pyroxene  of  limestone  is  mostly  the  white  and  hght  green,  or  gray 
▼arieties ;  that  of  most  other  metamorphlc  rocks,  sometimes  white  or  colorless,  but  usually  green 
of  different  shades,  from  pale  green  to  greenish -black,  and  occasionally  black ;  that  of  serpentine 
to  sometimes  in  fine  crystals,  but  often  of  the  foliated  green  kind  called  diaUage;  that  of  eruptiop 
yxka  Ia  t>  e  blaok  to  greenish-black  augite. 
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In  limestone  the  associates  are  often  hornblende,  scapolite,  ganiet,  orthodase,  sphche.  phlogo^ 
pite,  and  sometimes  brown  tourmaline,  chlorite,  talc,  zircon,  spinel,  rutile,  etc ;  and  in  other 
metamorphin  rocks  mostly  the  same.  In  eruptive  rocks  the  crystals  are  imbedded,  and  often  oclmu 
with  similarly  disseminated  chrysolite,  crystals  of  orthoclase,  sanidin,  labradorite,  leudte,  etc 

Pyroxene  is  an  essential  constituent  of  many  rocks.  Fyroxenyte  is  a  metamorphic  rock  consist- 
ing mainly  of  compact  pyroxene  of  the  Sahiite  section.  Lherzolyte^  from  the  borders  of  Lake 
Lherz,  in  the  department  of  Ariego  in  France  (described  by  Charpentier  and  Dufr6noy  as  a  variety 
of  pjrroxene),  is  a  green  pyroxenic  rock.  (For  constitution,  soe  under  Spinel.)  Pyroxene  along 
with  labradorite  constitutes  the  dark  gray  and  green  to  black  eruptive  rock  called  dokiyie,  which 
often  contains  also  magnetic  iron  ore  in  grains ;  and  with  labradorite  and  chrysolite,  the  related 
rock  basalt.  Doleritic  and  hasaJUic  lavas  have  tho  same  composition.  With  leucite  it  forms  the 
leucitopkyr^  the  common  igneous  rock  of  Ycsuvius ;  and  with  nephelin,  nepheUnyU  or  wphdin^ 
dokryte^  another  Italian  igneous  rock.  The  pyroxene  of  these  igneous  rocks  is  the  black  variety 
augite ;  and  it  often  occurs  in  distinct  crystals  of  the  forms  in  flgs.  203-206.  Many  kinds  of  tufa^ 
and  the  earthy  basaltic  rock  called  toacke  (either  a  variety  of  tufa  or  a  decomposed  basalt  or 
doleryte)  often  consist  largely  of  crystals  or  grains  of  augite. 

DiaUage  occurs  generally  in  serpentine  or  steatitic  rocks. 

Many  foreign  localities  of  pyroxene  have  already  been  briefly  indicated  (pp.  214-219).  The 
crystals  of  Ala  in  Piedmont  aro  associated  with  garnets  and  talc  in  veins  traversing  serpentine ; 
and  the  more  transparent  are  sometimes  cut  and  worn  as  gems. 

In  N.  America,  it  occurs  in  Maine,  at  Raymond  and  Bumford,  diopside,  sahiite,  etc ;  at  Deor 
Isle,  diallage  in  serpentine.  In  Vermonij  at  Thetford,  black  augite,  with  chrysolite,  in  boulders 
of  basalt.  In  Mass.,  in  Berkshire,  white  crystals  abundant;  at  the  Bolton  quarries,  same,  good; 
Westfield  and  Blanford,  diallage  in  serp.  In  Conn.,  at  Canaan,  white  cryst  2-3  in.  long  by  1-2 
in.  broad,  in  dolomite ;  in  Trumbull,  large  green  cryst.  in  limestone ;  in  Reading,  on  the  tumpilzc 
near  tho  line  of  Danbury,  small  transp.  cryst.,  and  granular ;  at  Watertown,  near  the  Naugatuck, 
white  diopside.  In  N.  Fork,  in  N.  Y.  Co.,  white  cryst.  in  dolomite;  at  Warwick,  fine  cryst 
(descr.  and  fig.  by  v.  Rath,  Pogg.,  cxl  203) ;  in  Westchester  Co.,  white,  at  the  Sing-Sing  quarries; 
in  Orange  Co.,  in  Monroe,  at  Two  Ponds,  cryst,  often  large,  with  scapolite,  sphene,  etc,  in  Ume- 
stone;  3  m.  S,E.  of  Greenwood  f\imace,  sahiite  with  cocoolite;  i  m.  B.  of  same,  in  cryst  with 
mica  in  limestone,  one  6  in.  long  and  10  in.  in  circ. ;  1  m.  W.  of  Coffee's  Hotel  in  Monroe,  black 
coccolite;  2^^  m.  N.  of  EdenviUe,  gray  cryst ;  1  m.  N.W.  of  Edenville,  black  cryst  in  limestone; 
in  Com\^'all,  the  var.  hudsoniie;  near  Amity  and  Fort  Montgomery,  goal;  in  Forest-of-Dean, 
lamellar,  green,  and  bronze-colored,  with  black  coccolite ;  in  Putnam  Co.,  near  Patterson,  grayish- 
white  cryst,  abundant;  at  Rogers'  Rock,  L.  George,  massive  and  granular  (coccolite),  gray, 
green,  brown ;  near  Oxbow,  on  Yrooman  Lake ;  in  Lewis  Co ,  at  Diana,  white  and  black  cryst ; 
in  St  Lawrence  Co.,  at  Fine,  in  large  cryst;  in  Essex  Co.,  near  Long  Pond,  cryst  (f.  213),  also 
beautiful  green  coccolite ;  at  Willsboro',  green  coccolite  with  sphene  and  wollastonito.  In  N.  Jer" 
sey,  in  Franklin,  good  cryst  In  Fenn.,  near  Attleboro',  cryst  and  granular ;  in  Pennsbury,  at 
Burnett's  quarry,  diopside.  In  Maryland,  Hartford  Co.,  at  Coopto\\Ti,  diallage.  In  Delaware,  at 
Wilmington,  a  hypersthene-like  variety  (anaL  21),  Nuttal's  Maclureiie,  In  Canada,  at  Bytown, 
subtrp.  white  cryst,  1-1|  in.,  in  limestone;  at  Calumet  I,  grayish-green  cryst  in  limestone  with 
phlogopite,  some  appearing  to  be  altered  Eozoon;  at  the  High  Falls  of  the  Madawaska,  cryst 
sometimes  1  fl.  long  and  4  in.  wide,  having  cryst.  cf  hornblende  attached ;  in  Kildau,  as  a  rock ; 
in  Bathurst,  colorless  or  white  cryst;  near  Ottawa,  in  large  subtrp.  cryst.,  in  limestone;  at 
Grenville,  dark  green  cryst,  and  granular;  at  Montreal,  Rougemont  and  Montarvelli  Mts.,  black 
in  doleryte. 

Alt.— Pyroxene  undergoes  alteration  in  diff*erent  ways,  as  has  been  well  explained  byBischof, 
and  many  species  have  been  instituted  on  the  material  in  different  stages  of  change.  In  the 
simplest,  there  is  only  a  taking  up  of  water,  producing  a  "  hydrous  augite."  The  water  found  in 
several  of  the  analyses  already  cited  may  be  from  tliis  source.  In  many  cases  a  loss  of  silica 
appears  to  attend  this  hydration ;  and  often,  al$io,  a  loss  of  one  or  more  of  the  bases  (of  which 
the  lime  and  iron  are  the  first  to  go),  through  tlie  dissolving  agency  of  waters  holding  carbonio 
acid,  or  carbonates,  in  solution.    Thus  may  come  the  following  substances : 

18.  Hydrous  Augite.  Analyses  1,  2,  3  of  an  altered  sahiite  from  Sala,  Sweden,  the  three 
analyses  made  on  dificrent  fragments  of  the  same  piece,  by  H.  Rose. 

14.  PicnoPHYLL  (Svanberg,  Pogg ,  1.  662,  1839).  Also  from  Sala,  where  it  occurs  both  massive, 
with  the  cleavage  of  pyroxene,  and  fibrous,  of  a  greenish-gray  color,  with  H.=2-6  and  G.— 2*76 
Analyses :  4,  Svanberg  (L  c).  Formula  deduced  R  Si-f-f  fli.  Named  from  xtxpin,  hitter,  and 
^vAXoi',  Uaf,  in  allusion  to  the  odor  when  moistened. 

16.  Pyballolitb  {KordemOdold,  Schw.  J.,  xxxl  389,  1820).  From  Unland,  where  it  occurs 
mostly  in  limestone,  with  pyroxene  and  scapolite.  A  pyrallolite  from  Sibbo  in  Finland  bai 
been  named  Vargasite,  after  Count  Vargas,  Huot  Min.,  ii.  676, 1841 ;  Wargasit  Germ,  Analysoa: 
5,  Nordenskiuld  (1.  c),  of  the  original  mineral  fh>m  Storgord,  whitish  or  greenlsli-white,  Vtli 
H.=3-5— 4,  G.=2-53— 2-73,  for  whidi  the  formula  MgSi+ifi  has  beer  written;  6-14,  law 
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by  irppe^  Fnrahjelm,  Buneberg,  and  Solin  (AiiaL  Finsk.  Min.,  35),  IVom  diiTerent  Finland  bcali* 
tiM— 6,  large  whitish  crTStals  ftom  Storgard,  6. =2*53;  7-10,  fi-om  Kulla  quariy  in  Kiraito;  8, 
whitisl^  augitio  in  structure,  H.=3— 4;  9  and  10,  whitish  and  earthy;  11, green  and  columnar, 
6.=2*70|  fiL=3— 4)  from  Takyedaholm;  12,  similar,  fi-om  Skr^bbole;  13,  greenish  and  granular, 
with  G.=2*61,  from  Haapakyla;  14^  brownish  or  grayish-yellow  and  columnar,  H.=8,  G-.=2'66, 
from  Frugard.    The  crystalline  structure  is  that  of  pyroxene.    Named  from  7$^,  fire^  &x\o(^  other. 

16.  Schiller  Spab  in  part  (Schillerstein  Wem^  BasiUe  pt).  An  impure  serpentine,  from 
Bute  in  the  Uarz,  haying  often  the  deavage  and  forms  of  pyroxene;  H.=3'5— 4;  G.=r2'd— 
2*76;  lustre  metaUio-pearly  to  subvitreous;  color  dark-green  to  pmchbeck-brown.  Analysis  15, 
bf  Kohler  (Pogg.,  zL  192) ;  16,  Rammelsberg  (Fogg.,  xlix.  387).    See  Airther  Sbbpentine. 

n.  Tratxbssllitb  {Scheerer^  Fogg.,  xciii.  109,  1854).  A  leek-green  mineral,  in  crystals,  hay- 
bg  the  form  of  pyroxene,  fh>m  Trayersella  in  Piedmont    Analysis :  17,  R.  Bichter  (L  c.). 

18.  PiTKABANDiTB  (ScheereTj  Fogg.,  xciii.  100,  1854).  Has  a  leek-green  or  dark-green  color, 
and  looks  like  unaltered  pyroxene,  haying  the  crystal  planes  /,  i-t,  i^  with  cleayage  parallel  to 
iri.  It  is  from  Fitkaranda  in  Finland.  Analyses :  18,  B.  Richter  (Fogg.,  xciiL  101) ;  19,  Frank- 
enhancer.    Scheerer  refers  here  part  of  pyraUoIite  (anaL  20). 

19.  Stbakositzitb  (v.  Zephturovich^  Jtdirb.  geoL  Beichs.,  iy.  695,  1853).  Approaches  steatite. 
It  occurs  in  greenish-yellow  cryctals,  soil  and  greasy  in  feel,  with  Q-.=l*91.  Analysis:  21,  v. 
Haoer  (L  a). 

20.  MoiTRADiTB  {Erdmanii^  Ac.  H.  Stockh.,  1842,  p.  108).  Probably  a  slightly  altered  pyroxene 
or  hornblende.  Described  as  occurring  granular  massiye,  with  two  unequal  cleayages  mutually 
indined  about  130** ;  with  H.=6,  Q-.=r3*2673 ;  color  yellowish,  honey-yellow,  and  lustre  yitreous. 
AnalyBis:  22,  Erdmann  (1.  c.).    Formula  deduced  (Mg,  :^e)  Si+i  It.    From  Bergen  in  Norway 


Niined  after  Dr.  Monrad. 
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56-48 
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76-23 
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"         48-88 
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66-18 
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55-92 

67*49 

63-87 

43-08 

41-48 

52-39 

61-25 

54-67 

"         Storg.  60-06 

^raktywUziU  53-42 

MmradOe  56-17 
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M 

0-45 

0-10 

l-ll 

3-38 

1-79 

1-4 

0-48 

1-79 

0-87 

1-13 

1-55 

l-ll 

0-34 

1-73  10-91 

6-49  16-61 

1-21  20-46 

0-41   12-71 

1-34  12-84 

6-67     1-68 

7-00  15-41 

8-56 


4-16 

5-13 

4-11 

6-86 

0-89 

0-72 

0-6 

1-56 

0-57 

1-83 

1-45 

1-86 

1-26 

2-18 


% 
25-07 
21-68 
23-46 
80-10 
23-38 

11-65 

[28-7] 

0-76     


An 
0-78 

0-66 

0*99 


Oa 
4-94 
10*89 
9-58 
0-78 
6-58 
2-56 
3-9 


It 


0-09 
1-68 
0-69 

057 


0-83 
0-60 


4  52=99-82  Bose. 

3-12=97-44  Bose. 

8*12=97-51  Bose. 

9-83=98-48  Syanb. 

3-58,  bit  &  loss  638  Nord. 

7-10=100-05  Arppe. 

8-5=100  Arppe. 
24-72  10-69  12-83=99-41  Bimeberg. 
18-39  11-72     8-78=100-12  Selin. 

6-48=99-66  Furuhjehn. 

9-15=100-17  Arppe. 

7-56=101-03  Arppe. 

7-30=100-80  Arppe. 

7-32=100-64  Arppe. 

2-75  12*43,  ^r  237  Kohler. 

10-13=101-95  Bamm. 

3-69=100-09  Bichter. 

2-52=10019  Bichter. 

2-80=99-19  Frank. 

4-62,  Fe  0-67  =99-83  Sch. 
19-86=100  Hauer. 

4-04=100-40  Erdm. 


18-77 
2685 
26-1-2 
80-05 
23-19 
26-16 
27-24 
14*41 
13-30 
12-50  14-42 

2713    

2-94     1-37 
81-63 


5-53 
6-33 
6-34 
2-90 
3-74 


7-93 
9-17 


T.  S.  Hunt  has  analyzed  some  altered  pyroxenes  (Logan's  Bep.,  1863,  490)  from  Canada,  related 
closely  in  composition  to  his  loganite  (which  is  altered  hornblende ;  see  under  Hornblende)  ; 
and  also 

21.  Htdsous  DiALLA.aGS  (L  c,  p.  469),  that  may  be  examples  of  other  alterations  of  the  species. 
The  following  are  his  analyses :  No.  1,  of  a  brittle  cleayable-massiyo  mineral,  forming  a  bod  in  a 
deposit  of  apatite  in  North  Elmsley,  haying  the  deayages  of  pyroxene  perfect;  H.=3 ;  G.= 2*638 
—2*539:  color  greenish-gray;  powder  unctuous.  No.  2,  a  similar  material  from  N.  Burgess, 
^ving the  cleayage  of  pyroxene;  a  waxy  lustre;  H.=2 — 3,  and  Gr.=2'32~2'3d;  pale  grayish- 
gieen  color ;  an  unctuous  feel.  No.  8,  a  coarse,  oleayable,  bronze-oolored  diallage,  forming  a  rock 
tx  Ham.  No.  4,  a  rock  from  Orford,  consisting  of  small  masses  of  pearly,  transluoent,  celandine 
green  diallage,  with  H.=5-0,  and  G.=3*02— 3*03: 


Si            ^  :^e  % 

1.  N.  Elmsley,  loganitic    (i)  86*70  10*96  9-36  28  19 

2.  N.  Burgess,        "         (})  39-30  14-25  4*41  25*73 

3.  Ham,  duUlagic                   6000  18*59  27-17 

*.  Orford,     *»                    (i)  47*15          3*45  873  24*55 


3-80 
11-35 


14-31=99-62 
16*93=100*62 
6-30=100-86 
6*88= 101 -66 
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A  complete  removal  of  the  lime  and  iron  produoes  steaiiie  or  iak,  a  common  material  of -pseudo 
morphs.  Beneseiaerite  is  a  variety  of  steatite  (see  Talo),  having  sometimes  the  cleavage  of 
P3rroxene.  Pyrallolitd  is  also  in  part  talc  or  steatite  (anal.  5,  18,  14).  Sapaniie  and  serpenHm 
(q.  V.)  are  other  results  of  the  same  kind  of  alteration,  thej  consisting,  like  talc,  of  silica, 
magnesia,  and  water.  Bbrtoniie  is  a  stcatitic  pseudomorph  of  pyroxene,  fonnd  in  Orange  Co., 
N.  Y.,  with  chondrodite. 

The  following  are  other  kinds  of  pseudomorphs :  Hematite,  Limonite,  Magnetite,  Palagomte 
(which  see).  In  the  pyroxenes  containing  much  iron,  especially  the  augitio  varieties,  the  protoxyd 
of  iron,  when  moisture  and  air  are  present,  may  pass  to  a  higher  state  of  oxydation,  and  the 
mineral  take  a  red  color  (the  color  of  anhydrous  sesquioxyd  of  iron  (hemcUUe\  or  it  may  take  up 
water  as  well  as  oxygen,  and  become  of  a  broumish^eUow  color,  the  color  of  the  hydrous  sesqui- 
oxyd, or  HmonUe,  MagnetUe  is  another  result,  and  probably  through  the  alteration  of  one  of  these 
oxyds  as  an  intermediate  state. 

Falagoniie^  as  Bunsen  has  observed,  is  one  of  the  products  arising  in  part  from  the  change  of 
the  iron  to  a  sesquioxyd ;  it  is  the  material  of  many  tufas  of  volcanic  regions,  as  those  of  Iceland 
and  Etna,  such  tufas  having  been  made  [h>m  doleritic  or  basaltic  lavas  abounding  in  pyroxene. 
Bunsen  remarks  that  palagonite  may  be  made  artiflcially  by  putting  powdered  basalt  into  a  large 
excess  of  caustic  potash  in  fusion  and  pouring  on  water;  the  product,  after  washing,  is  hydrat^ 
pulverulent,  and  gelatinizes  with  weak  acids,  and  its  composition  is  like  that  of  the  purest 
palagouite  of  loeluid.    For  analyses,  see  p.  488. 

EpidoU  is  another  mineral  resulting  from  the  kind  of  diange  here  mentioned. 

In  one  variety  of  the  diallage  from  the  gabbro  of  Harzburg  (see  analyses  of  others  on  p.  219), 
A.  Streng  found  (B.  H.  Ztg.,  xxiiL  64)  Si  45>'73,  Id  6-60,  l^e  12-18,  ^e  8*00,  Mg  12*55,  Ca  8-86, 
alkalies  0*55,  "&  4*68=98*1 5— a  percentage  of  oxyd  of  iron  and  of  water  which  indicates  partial 
alteration. 

CimoUla,  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases  except  the  alumina  are 
removed  and  water  taken  up,  there  may  result  cimoUte  (q.  v.),  a  whitish  day-like  earth,  which 
has  been  observed  constituting  pseudomorphs  of  augite  at  Bllin  in  Bohemia.  In  the  change  to 
this  aluminous  silicate,  alumina  may  possibly  be  added,  to  some  extent,  from  an  external  source, 
as  from  feldspar  decomposing  in  the  same  rock.  Pisani  gives  the  following  composition  of  a 
greenish  altuninous,  although  talc-like,  pseudomorph  having  the  angles  of  pyroxene  (0.  B.,  liv. 
51): 

Si  51  *e         ftg         Ca         STa  fe  fi 

56-62        20-49        2*67        6*94        0-93        8*82        8*88        VIO 

OlauconUe,  Mica,  Under  the  action  of  alkaline  waters,  alkalies  may  be  introduced.  Thus 
the  hydrous  mineral  glauconUe  (q.  v.)  or  green  earth  may  result  as  a  constituent  of  some  augite  pseu- 
domorphs ;  or  the  essentially  anhydrous  mineral  mtco,  which  has  been  observed  by  Kjerulf  as  a 
pseudomorph  after  augite,  in  the  Eiffel.  Kjemlf  gives  the  following  analyses  (1)  of  an  imaltered 
augite,  and  (2)  the  mica  derived  from  it : 

Si  Xl        te       Mg       Oa       Sa       fc      Ign. 

1.  Augtte  60-21       6  94      7*59     13*66     19*86     0*33=98*68 

2.  JTtca pseud.    43-10    15*05    23*26     10*82      0*81     082    4*62     1*60,  with  Ti  1*03  as  impurity. 

AcmUe  (q.  v.)  is  considered  by  Bischof  and  Bose  a  pyroxene  altered  by  the  alkaline  process. 

Quartz.  Opak  CaJcife.  The  removal  of  the  mineral  by  the  decomposing  and  dissolving 
agencies  may  be  attended  by  the  introduction  of  silica  from  the  waters  present,  these  waters  hav* 
ing  become  siliceous  as  a  consequence  of  the  decompositions.  Hence  may  come  siliceous  pseudo- 
morphs, either  anhydrous  like  quartz^  or  hydrous  like  opaL  One  such  from  Vesuvius  is  described 
by  Rammelsberg,  which  still  contained  some  part  of  the  bases,  affording  him  on  analysis  (Pogg,^ 
Uxx.387): 

Si  86*31,     Xl  1*68,     I?e  1*67,     Ag  1-70,     Oa  2*66,     fi  5*47=98-42. 

In  some  cases  the  waters  hold  in  solution  carbonate  of  lime  instead  of  silica,  and  this  salt  of 
lime  consequently  takes  the  place  of  the  removed  mineral,  and  so  calcite  pseudomorphs  after  py. 
roxene  are  produced. 

22.  Uralite.  Augite  also  occurs  altered  to  hornblende^  and  the  product  has  been  named  tira2t<e 
l.y  Bose  (Pogg.,  xx.  822,  1 830,  xxvil  97,  xxxi.  619).  The  crystals  have  the  form  of  augite,  but  the 
deavage  of  hornblende,  /a  /=  124° ;  they  appear  to  consist  of  an  aggregation  of  minute  hornblende 
prisms.  They  are  subtransparent  in  very  thin  laminip,  have  a  deep-green  color,  a  £^reeniah*white 
streak,  with  H.=6  or  nearly,  and  a.=3*14— 3*15,  Ural;  3*273,  Silesia,  v.  Rath.  Analyses:  1. 
Kudematsch  (Pogg.,  xxxviL  686);  2,  Bammelsberg  (Min.  CheuL,  490) ;  8,  Q.  v.  Bath  (Pogg.,  xov 
W7): 
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£1 

*e 

fin      Ag        Oa 

fi 

L  Ura] 

6305 

4-56 

16-37 

tr,      12-90     12-47 

=99  35  Kudor. 

2.     " 

50-76 

565 

16-48 

0-79     12-28     11-59 

1-80=99-34  Ramm. 

3.  Sflesia 

48-70 

0-82 

25-21 

12-01     11-25 

1-01,  alk.  <r.=99  Rath. 
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§1 

Si 

te 

fig 

Ca 

^a 

£ 

ign. 

52-57 

9-12 

5-32 

13-76 

17-41 

1-11 

0-28 

0-32=99-98 

52-86 

9-69 

408 

12-86 

1805 

1-73 

0-32 

0-62=99-69 

52-77 

9-19 

4-81 

13-60 

1811 

1-22 

0-41=100-11 

5216 

8-71 

11-63 

10-77 

14-16 

0-87 

0-U 

0-60=99-94 

50-29 

6-67 

3-26 

16-2-2 

21-50 

0-88 

0-88 

0-46,  ^r  207=100-61 

ITralite  was  obtained  by  Hose  from  a  green  porphyritic  rock  at  KostoT^a,  Lake  Baltym,  neai 
Eathariuenberg,  and  at  ConninskoJ,  near  Miask,  in  the  Ural.  It  has  since  been  reported  from 
Arcndal  in  Norway ;  Tavignolo,  near  Predazzo  in  the  Tyrol ;  near  Nourode  in  Silesia,  in  green- 
rtone ;  Tungnragua  in  Quito ;  Mysore  in  India. 

Arti£— Diopside  has  been  observed  as  a  furnace  product  at  the  iron-works  of  Philipsbuig,  N". 
Jersey  (G.  J.  Brush,  Am.  J.  Sd.,  IL  zzzix.  182) ;  and  dark-colored  pyroxene  at  Gaspenberg;  in  an 
old  fumaoe  near  Hacheburg ;  a  copper  furnace  near  Dillenburg ;  at  Fahlun  and  Oldbury ;  a  man- 
ganese-augite  at  Magdesprung. 

Formed  in  ciystals,  as  diopside,  artificially  by  the  action  of  cblorld  of  sflioon  on  magnesia 
rOaubree) ;  also^  a  grayish-white  yar.,  by  mixing  the  constituents  and  exposing  to  a  high  heat 
(Berthier). 

Angite  in  small  yellow  crystals  has  been  found  in  old  fumaroles  at  Eiterkopfe,  near  Andemach 
\v.  Radi). 

233A.  (hcPHACTFB.  (Omphasit  [fr.  Baireut]  Wem,,  HoSTm.  Min.,  il  2,  302,  1812;  BreUh,^  ib.,  ir. 
2, 125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg-t  :oiv,  365,  397,  1866.) 

MoQcdinia  Cleavage :  in  two  directions  with  the  interangie  1 16^  one  perfect^  the  other  imper* 
feet  MassiTO,  granular,  disseminated.  H.=6— 0.  Gw=3-2— 3*8;  3-178— 8-231,  Breith.;  3*268, 
fr.'Ober-Pferdt,  3*270.  fr.  between  Wustuben  and  Weppenreuth,  3-248,  fr.  Silberbach,  3*301,  fr. 
Stambach,  all  in  the  ilchtelgebii^,  Fikenscher.    Lustre  vitreous.    Color  grass-  to  leek-green. 

Oomp^— Analyses  by  J.  Fikenscher  (B.  H.  Ztg.,  xziv.  397) : 

1.  Ober-Pferdt 

2.  Wustuben 

3.  Silberbach 

4.  Sinmbach  ^ 

5.  Pacher,  St)Tia 

AnaL  1  gives  for  the  0  ratio  of  ft,  fi,  Si,  2-6 :1  :  61 ;  No.  2,  2*8 : 1 :  64;  No.  5,  13*3  : 3-75  :  2G1« 
(differing  much  from  thoso  adopted  by  Fikenscher).  Although  much  caro  was  taken  to  uso  the 
pore  mineral,  the  results  seem  to  indicate  an  intimate  mixture  with  some  alumina  silicate ;  and 
possibly  with  lime-garnet  or  kyanite,  which  are  its  associates.  If  this  be  the  case,  the  mineral 
may  s^  be  pyroxene  or  hornblende,  as  has  been  supposed.  After  an  examination  of  the  mineral, 
we  regard  with  doubt  the  cleavage  angle  given  by  Breithaupt 

Omphadte  occurs  near  Hof  in  Baireut,  Bavaria,  at  the  localities  mentioned  above,  and  also  at 
Padier  in  Styria.  It  is  intimately  mixed  with  a  lime-garnet,  and  also  usually  with  kyanite,  mak- 
mz  the  tough  greenish  rock,  spotted  with  pale  garnet,  called  eclogyte.  The  rock  contain.s  often 
Kales  of  a  silvery  mica.  The  name  Omphadte  is  from  u^/^a^,  an  unripe  grapt,  alluding  to  the  color ; 
it  is  among  the  names  of  green  stones  mentioned  by  Pliny. 

238B.  ViOLAN  Breithaupt  (J.  pr.  Ch ,  xv.  321,  1838).  Occasionally  in  prismatic  crystals,  afford- 
in^  according  to  Desdoizeaux,  the  angles,  and  the  planes  JJ  i-t,  i-t,  and  i-d,  of  pyroxene,  and  deav- 
«^  in  the  direction  of  /.  Usually  lamellar  massive,  sometimes  fibrous.  H.=6.  G^.=3*233. 
Lustre  waxy.    Color  dark  violet-blue.    Translucent,  but  in  thin  plates  transparent 

Damour  obtained  (Desdoizeaux's  Min.,  L  66),  in  an  unsatisfactory  analysis  of  the  lamellar  min- 
eral (uDsatiafactory  because  this  variety  is  penetrated  by  a  fibrous  mineral  which  appears  to  be 
tremolite).  Si  66-11,  5l  9-04,  f'e  2-46,  Mn  2-54  Mg  10*40,  Ca  13-62,  ]^a  5-63, =99-80.  Plattner 
liad  previously  ascertained  by  his  trials  (J.  pr.  Ch.,  xv.  321)  that  it  was  a  silicate  of  alumina,  iron, 
aanganese,  limo,  magnesia,  and  soda. 

It  is  unaltered  in  the  dosed  tube.  B.B.  fuses  easily  to  a  dear  glass,  coloring  the  flame  yellow 
;9oda).    With  borax  and  soda  gives  reactions  for  manganese  and  iron. 

Oocors  in  small  seams  with  white  quartz,  white  fibrous  tremolite  spotted  violet  with  manganese 
grranovite  and  manganesian  epidote,  in  the  braunite  of  St  Marcel,  in  the  valley  of  Aosts^  Pied 
nont    Named  from  its  oolor. 


239.  iBOIRITXI.    ^girin  Eamark^  Beizelius,  Jahrb.  Min.,  1886,  184. 

I^tonoclinic,  and  isomorphous  with  pyroxene.     Cleavtige :  iri  perfect ;  1 
less  so ;  i-i  still  less.    Usual  in  striated  or  channelled  prisms. 
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H.=5-5— 6.  G.=3-4:5— 3-58 ;  3-578,  fr.  Skaadce,  Eammelsberg ;  3-404 
fr.  Berkevig,  Pisaui.  Lustre  vitreous.  Color  greenish-black.  Streak  dark 
green.     Subtranslucent  to  opaque. 

Oomp.— ft»Si"+IPeSi*=(i&*+iFe)Si«=,  if  A=Ca+Sra+*e,  SiHca  50*7,  seaqmoxyd  of  i-oi: 
22*6,  protoxyd  of  iron  10-1,  lime  7*9,  soda  8-7=:100.  Analyses:  1,  Rammelsberg  (Pogg.,  dii.-286, 
802);  2,  Pi8ani(aRMlvl84.6): 

Si     &     ^e     te    ftn  ftg   Oa     ]^a     &    . 

1.  Staadoe    60-62  1'22  22-OT  880  1-40  1*28  5*97     920  0-94=100-72  Ramm. 

2.  Berkevig  52-11  247  2280  8-40 041  260  12-10^  fi  0-30=101-19  PisanL 

For  an  imperfect  anal,  by  Plantamour,  see  Bib!  Univ.  Geneve,  1841. 

As  Rammelsberg  observes,  adgirine  holds  the  same  relation  in  oomposition  to  pyroxene  thai 
arfvedsonite  does  to  hornblende ;  in  each  alkalies  being  present,  and  sesqniozyd  of  iron  replacing 
to  a  large  extent  the  protoxyd  bases. 

Pyr.,  etc-— B^.  fuses  easily,  coloring  the  flame  yellow  (soda)  j  gives  a  magnetic  globule  on 
charcoal    Not  appredably  attacked  by  adds. 

Obe. — Occurs  with  leucophanite,  cancrinite,  elaeolite,  in  Norway,  near  Brevig,  on  the  Isle  of 
Skaadoe,  and  at  Berkevig;  Hot  Springs,  Arkansas. 

Von  Homberg  obtained  from  a  perfect  crystal  from  Lamoe,  /A  /=87'  21'— 87**  47',  and  92"  48' 
—92**  20',  the  variation  owing  to  a  slight  irregularity  in  the  prism,  the  edges  and  faces  being  not 
quite  paralleL 

Named  after  ^gir,  the  Scandinavian  god  of  the  sea. 

240.  AOBSrrS.    Achmit  Strom,  Ak.  H.  Stockh.,  1821, 160,  and  Ben.,  lb.,  163.    Akmlt  Cferm. 

Monoclinic.  6?=74%  /A  7=86°  56' ;  a :  J :  (?=0;5405  : 
1:0'9135.  Occurring  planes :  O;  vertical,  i-i,  i-i,  J': 
dome,  24;  pyramidal,  4-2,  —12-3,  12-i.  4-2  replaces  the 
edge  between  24  and  i-i.  Cleavage :  /distinct ;  ir\  less  so. 
Plane  i4  often  longitudinally  striated  or  channelled.  Twins : 
composition-face  ^'^ ;  common. 

H.=6.  G.=3-2— 3-53 ;  3*43,  Rammelsberg,  piece  of  a 
crystal ;  3*53,  same  pulverized.  Lustre  vitreous,  inclining 
to  resinous.  Streak  pale  yellowish-gray.  Color  brownish 
or  reddish-brown  ;  in  tlie  fracture  blackish-green.  Opaque. 
Fracture  uneven — earthy.  Brittle.  Plane  of  optical  axis 
parallel  to  clinodiagonal  section,  Descl. 

Oomp,— ft*§i»+2PeSi»=(i&>+|Pe)Si»=,  if  ]5ra:  ^0=3: 1,  filica  51-3, 
sesquioiyd  of  iron  30*4,  protoxyd  of  iron  5*1,  soda  13*2.  Analyses:  1,  Bcr* 
selius  (Ak.  H.  Stockh.,  1821,  160);  2,  Lehunt  (Thom'son^s  Min.,  i.  480) ;  3, 
Bammelsberg  (Pogg^  ciiL  300) : 

Si      3Pe     «n     te     An     Ca     ]?ra 

1.  Enndemyr  55*25  31-26    108 0  72  10-40,  ft  <r. =98-70  B. 

2.  "  52-02 28-08    849   0-88  13-33,  Mg  0-60,  3tl  0G8  = 

98*98  T 

3.  "  61-66  28-28  623    069- 12*46,    ft  0  48,    Ti    111^ 

ign.  0-39=100-25  R. 

The  protoxyd  bases  are  mainly  soda  and  protoxyd  of  iron.  Rammelsberg  makes  the  ratio  of 
^he  former  to  the  latter  3 : 1.  The  ratio  of  the  protoxyds  to  the  sesquioxyds  is  1 : 2,  while  it  is 
1 : 1  in  ffigirine,  and  1 : 4  in  spodumene.     Anal.  1  gives  the  0.  ratio  for  bases  and  siUca=r  1 :  2^. 

Tyx^  etc. — ^B.B.  Aises  at  2  to  a  lustrous  black  magnetic  globule,  coloring  the  flame  deep  yellow, 
and  wiUi  the  fluxes  reacts  for  iron  and  sometimes  manganese.    Slightly  acted  upon  by  acids. 

Obs.— Acmite  occurs  at  Bundemyr,  4  m.  S.  of  Dunserud,  near  Kongsberg  in  Norway,  in  slendci 
crystals,  sometimes  nearly  a  foot  long,  imbedded  in  feldspar  and  quartz ;  the  crystals  are  often 
maded  and  bent,  and  quite  fragile. 
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Named  from  W/tfi,  apoitii^  in  allusion  to  the  pointed  extrem.  ties  of  the  crystals. 

G.  Boae  has  suggested  that  acmite,  as  hitherto  observedf  is  probably  in  a  somewhat  altered 
oonditioQ,  and  that  possibly  the  segirine  of  Brevig  is  acmite  in  an  unchanged  state  (Elryst  Ch. 
Min^  76,  1852). 

241.  BHODONITB.  Bother  Braunstein  pt  Min.  of  last  OenL ;  fr.  Eapnik,  Huprecht  (with  anaL), 
Phys.  Arb.  Wien,  I  65,  1782;  Orell's  Ann.,  i.  297,  1790.  Rothbraunsteinera  pt  Wem, 
Dichtes  Both-Braunsteinerz  (Eapnikker  Feldspath)  Karst,  Tab.,  54,  78,  1800  (fayoring  its  bemg 
a  distinct  spedes,  ^hlle  others  (Haiiy,  Reuss,  eta)  supposed  It  the  carbonate  mixed  with 
qaartz).  Kothstein  pt,  Kieselmangan,  Mangankiesel,  Germ.  Manganese  Spar  pt ;  Bed  Man- 
ganese; Biailicate  of  Manganese.  Bhodonit  Jasche^  Gkrmar,  in  Schw.  J.,  zzyL  112,  1819 
Hydropit  Germar^  ib.,  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Mangan^e  et  de  Ghaux,  A,  Brongn.^  Ann.  ScL  Nat,  Till 
411, 1826.  Fowlerite  (fr.  Hamburgh,  K  J.)  5^.,  Min.,  186,  1832,  ii.  25,  1835.  Kapnikite 
Hiui,  i.  239,  1841.  Paisbergit  IgdsW&rr^  CBf7.  Ak.  Stockh.,  148, 1851 ;  J.  pr.  Gh.,  liy.  192, 1851. 
Mangan-Amphibol  Herm.^  J.  pr.  Ch.,  xItIl  7,  1849=Hennannit  K&mg,^  Min.,  71,  1853=Gum- 
mingtoiiit  Banm^  Min.  Gh.,  473,  1860. 

Tridinic,  but  approximatelj  isomorphons  with  pyroxene.  Angles,  accord* 
ing  to  Greg  and  I>aaber,  and  also  those  of  pyroxene : 
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Gr^ 

Dauter. 

InFTTOxese. 

IM 

87°  20' 

•  87°  38' 

87°    5' 

OM 

93   60 

93    28i 

100    57 

OM' 

110  40 

111      8i 

100   57 

IM-% 

136   20 

136     8* 

133   32i 

lAi-i 

138  20 

138    Hi 

136   27i 

/A  2 

148  42 

148   47 

144   35 

i'A2' 

142  30 

142   39i 

144   35 

/A  2' 

86   35 

85   24 

Cleavage :  /perfect ;  0  less  perfect.    Usnally  massive. 

H.=:5-5— 6-5.  G.=3-4-y68;  3-612,  Longban;  3-634,  Siberia;  3-63 
Stirling,  Hermann.  Lustre  vitreons.  CJolor  light  brownish-red,  flesh- 
red,  sometimes  greenish  or  yellowish,  when  impure;  often  black  outside 
from  exposure.  Streak  white.  Transparent — opaque.  Fracture  con- 
choidal — ^uneven.     Very  tough  when  massive. 

Comm  Var. — Silicate  of  manganese,  Mn  §L=Silica  45-9fprot.  manganese  54'1=100.  UsuallT'. 
some  fe  and  Ca,  and  occasionally  2n,  replaces  part  of  the  l^n. 

L  Ordinary,  (a)  Crystallized.  Either  in  crystals  or  foHated.  The  ore  in  crystals  from  Pais- 
berg,  Sweden,  was  named  PaithergiU  under  the  idea  that  it  was  a  distinct  species,  (b)  Granular^ 
ma^siTe. 

2.  CoUdfarous;  BusTAmrB.  Contains  9  to  13  p.  c.  of  lime  replacing  part  of  the  Mn.  Often 
also  impare  from  the  presence  of  carbonate  of  lime,  which  suggests  that  port  of  the  lime  replacing 
the  Mn  may  hare  oome  from  partial  alteraUon.  Grayish-red.  Named  after  Mr.  Bustamionte,  the 
discoverer. 

3.  Zinciferoua  ;  F6WLERITB.  In  crystals  and  foliated,  the  latter  looking  much  like  cleavable  red 
feldspar;  the  crystals  sometimes  half  an  inch  to  an  indi  through,  /a  /=:S6''  80\  Torrey.  G.= 
3*34,  Breith. ;  3*44,  Thomson.  This  mineral  is  mentioned  by  Fowler  in  Am.  J.  ScL,  ix.  246,- 1825  as 
Siliceoia  oxyd  of  mangaTteee  from  Sterling,  N.  J.,  and  as  often  containing  dysluite  (zinciferous  ^inel). 
It  occurs  under  the  same  name  in  Bobinson's  Gat.  Amer.  Mia.,  298,  1825.  It  is  Thomson's /erm- 
nUaOe  ofmangaaeae^  Ann.  Lye.,  N.  Y.,  Ui.  28,  1828. 

Analyses:  1,  Berzelius  (AfhandL,  L  110,  iv.  382);  2,  3,  EbeUnen  (Ann.  d.  M.,  IV.  vii.  8);  4, 
Hermann  (J.  pr.  Ch.,  xlvil  6) ;  5,  A.  Schlieper  (This  Min.,  463,  1850);  6,  Igelstrom  (J.  pr.  Oh.,  Uv» 
190);  IT,  H.  Hahn  (R  EL  Ztg.,  xl.  267);  8,  Dumas  (Ann.  Sci.  Nat,  viiL  411);  9,  Ebehnen  (L  c) , 
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10,  Rammelsberg  (ZS.  G^  xriii  34);  11,  Pisani  (C.  R.,  liiL  102);  12,  Hermani  (L  a);  13,  Bam 
rnelsberg  (Min.  Ch.,  469) : 


Si 

C  1.  Longban  48-00 

2.  Algiers  45*49 

3.  Bt  Marcel  46'3'7 

4.  Cummington  48*91 

5.  "  61-21 

6.  PaisbergiU  46*46 

7.  Elbingerode  44*86 

B.  8.  Hexioo,  BtisL 
9.        "         " 

10,  "         " 

11.  Vioentine  " 

G.  12.  Stirling,  Fowl  46*48 

13.        "  "  46-70 


te 
6*42 

ir, 
4*34 
3*31 
1*52 


Mn 
49-04 
89*46 
47*38 
46-74 
42-66 
41*88 
42*98 


Mg 
0-22 
2-60 

2*00 
ir. 
0*91 
6*15 


Ca 
3*12 
4*66 
6-58 
2-36 
2*93 
8-18 
3-06 


tL 


0*96 


48*90     0-81  86-06 

44-46      1-15  26*96 

47-36    42*08 

46-19      1*05  28-70 

7*23  31-62 

8-35  81-20 


14.57    

14.43    

9-60  0-72 

2*17    13*23  3-06 


0*64 


OaC 

=100*38  Bens. 

=98*63  Ebelmen. 

=99*23  Ebelmen- 

=  1 00  Hermann. 

=101-13  Schliep. 

=100*69  Igelstr. 

-^ ,*1 0-74,  Fe8«  0-4: 

=100-65  Hahn 

=100*84  Dumaa. 

12-27=99-90  Ebelmen. 

=99*75  Ramm. 

6-95=101-35  Pisani. 


6*86 
6*10 


3-09 
2*81 


4-50 
6-80 


100    — 
0-28 


— =99*67  Hermann, 
=  100*74  Ranmi. 


Schlieper  fonnd  his  spedmen  (one  famished  by  the  author  and  seemingly  unaltered)  to  consist  partly 
of  carbonate  of  manganese  and  other  bases.  By  digestion  in  concentrated  muriatic  acid,  It  afforded 
90*15  per  cent,  of  siHcate  of  manganese,  and  9*85  soluble  portion.    The  latter  gave  on  analysis! 

An  0  60*52       *e  0  8*60       Ca  0  37*17        Ag  0  2-44       fiand  loss  1-27  =  100. 

Ten  p.  c.  of  carbonates  had  been  previously  found  in  the  Cummington  mineral,  by  E.  Hitch- 
cock. Allowing  that  the  ten  p.  c.  of  carbonates  in  Schlieper's  specimen  had  been  formed  at  the 
expense  of  the  bases  in  the  rhodonite,  and  also  that  there  was  some  free  silica  in  minute  points 
or  grains,  as  was  obvious  to  the  eye,  the  oxygen  ratio  cannot  be  taken  as  different  from  that  of 
rhodonite. 

Hermann^s  Manganramphibol  (L  a)  was  based  on  an  analysis  of  this  Oummlngton  mineral 

Buprecht,  who  published  his  first  analysis  of  the  species  in  1782,  obtained  f^i  65-06,  manganeso 
35*16,  iron  7-04, 3fcl  1*56,  water  0-78=99*59.     Huot  based  his  species  Kapnikite  on  this  old  analysis. 

Brandes  obtained  for  the  HydropUe^  a  rose-colored  ore  flrom  Knpnik,  having  G.=2"8  (Schw.  J., 
xxvl)  Si  58*60,  Mn  41*93,  te  1*00,  3tl  1*24,  fl;  3*00;  it  has  been  considered  a  tersilicate,  with  the 
formula  ^n'  Si';  but  it  was  probably  an  impure  rhodonite. 

Pyr.,  etc. — ^B.B.  blackens  and  fuses  with  slight  intumescence  at  2-6 ;  with  the  fluxes  gives  re- 
actions for  manganese ;  fowlerite  gives  with  soda  on  charcoal  a  reaction  for  zinc.  Slightly  acted 
upon  by  adds.  The  calciferous  varieties  often  effervesce  from  mechanical  admixture  with  carbon- 
ate of  lime.  In  powder,  partly  dissolves  in  muriatic  acid,  and  the  insoluble  part  becomes  of  a 
white  color.    Darkens  on  exposure  to  the  air,  and  sometime^  becomes  nearly  black. 

Obs.— Occurs  at  Longban,  near  Philipstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia,  and  also 
granular  massive,  the  Paisberg  iron  mine,  where  it  occurs,  being  the  origin  of  the  name  paisbergtie; 
also  at  Elbingerode,  in  the  Harz ;  in  the  district  of  Katherineuberg  in  the  Ural ;  with  tetrahedrite 
at  Eapnlk  in  Transylvania ;  in  Cornwall,  etc. 

Occurs  in  Cummington,  Mass.,  and  some  of  the  neighboring  towns,  in  boulders ;  also  in  TVar- 
wick,  Mass. ;  in  an  extensive  bed  on  Osgood's  farm.  Blue  Hill  Bay,  Maine ;  in  Irasbui^  and  Coven- 
try, Vt ;  near  Winchester  and  Hinsdale,  N.  H. ;  at  Cumberland,  R.  I. ;  fowlerite  at  Hamburg  and 
Stirling,  New  Jersey. 

Named  from  p66av^  a  rose^  in  allusion  to  the  color.  The  name  is  attributed  to  Jasche  by  Gennar 
(1819),  but  is  not  in  the  Kleine  Min.,  Schriften  of  Jasche  (1817). 

Alt—There  are  two  prominent  methods  of  alteration,  which  may  act  separately  or  together. 
(1)  Through  the  strong  tendency  of  the  protoxyd  of  manganese  to  pass  to  a  higher  state  of  oxy« 
dation;  in  which  process  the  red  color  cimnges  to  brown  or  black,  commencing  with  the  exterior, 
which  becomes  a  black  crust  to  the  mass.  Indefinite  mixtures  thus  result,  which  may  be  either 
partly  silicate,  or  wholly  one  or  more  oxyds  of  manganese.  (2)  Through  the  tendency  of  the 
protoxyd  of  manganese  and  other  protoxyds  present  to  unite  with  carbonic  acid  afforded  by  alka- 
line carbonated  waters,  this  causing  the  silicate  to  be  penetrated  with  carbonate  of  manganese, 
and  often  also  with  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  method  is 
usually  grayish-red  to  grayish-white,  and  sometimes  brown. 

I.  By  OxydcUwn ;  not  Bydraled  or  Carbonated. 

A,  Mabceunb  Berihier  (Ann.  Ch.  Pharm.,  IL  79,  1832).  Color  grayish-black  to  iron-black; 
lustre  submetallic;  G.=3-8;  H.=6-6— 6.  From  St  Marcel  in  Piedmont  ffeterodin  Br^th. 
{Evreinoff^  Pogg't  zlix.  204, 1840)  is  from  the  same  locality,  and  of  the  same  nature,  as  recognized 
by  Breithaupt 
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B.  Drs<;xiTE  V,  KdbeU  (Gnindz.,  328,  1838)  is  Thomson's  sesquisiUcate  oflLy  from  Franklin^  N.  J 
(Ann.  Lye,  N.  York,  L  a),  an  iron-black  ore,  with  G.=3*67 ;  it  is  altered  fowlerite.  Von  Kobe! 
cites  Thomson's  analysis  (see  below),  and  gives  no  description  of  his  own. 

IL  By  OxydaUon;  Bydraied. 

Stratopbitb,  "Wittingite,  Neotokite,  are  names  of  results  of  this  kind  of  alteration.  They  are 
fmind  along  with  rhodonite.  They  contain  about  36  p.  c.  of  silica.  See  Nrotooite  under  HtdbouS 
SxLiCATES.  Opsimose  of  Beudant  and  Klipsteinite  o  f  v.  Kobell  are  names  of  a  similar  hydrous  mlicate 
containing  about  25  p.  a  of  silica. 

m.  Ckxrbonaied, 

A.  Allaoitb  Jasche  (Germar,  Schw.  J.,  zxvl  112,  1819;  Grunmanganerz  Jasche.j  Eleine  Mfn. 
Schriflen,  10,  1817),  lh>m  Schebenholze,  near  Elbingerode  in  the  Harz,  is  either  dull-green  or  red- 
dish-brown, and  affording  dn  Menti  (Gilb.  Amu,  IzL  197)  7*5  p.  c.  carbonic  acid.  The  name  Alkt' 
giiey  like  BhodonUdy  is  not  in  the  Kleine  Schriflen  of  Jasche,  but  is  attributed  to  Jasche  by  Germar. 

B.  Photicitb  {Cfermar^  Schw.  J.,  xxvi.  116;  Photizit  Brandts,  ib.,  138)  is  yellowish-white,  Isa- 
bella- and  wax-yellow,  greenish-gray,  pearl-gray,  to  rose-red;  G.= 2*8—3,  from  the  same  locality 
with  the  aUagite.  It  afforded  Brandes  (lb.,  136)  11  to  14  p.  c.  of  carbonic  acid,  with  some  water. 
Corneous  manganese  (Eorri'^mangan  of  Jasche)  is  of  similar  nature,  it  containing  5  to  10  p.  c  of 
carbonic  acid ;  color  brown  to  gray.  And  so  also  the  Cummington  rhodonite,  which  afforded 
Sdiheper  10  p.  a  or  more  of  carbonates. 

Analyses:  1,  Berthier  (la);  2,  Berzelius  (Schw.  J.,  xzL  254) ;  8,  Eyreinoff  (Fogg.,  xliz.  204) ; 
4,  Bamonr  (Ann.  d.  M.,  IV.,  J.  pr.  Ch.,  zxyiil  284) ;  5,  Thomson  (Lye.  Nat  Hist,  K.  Y.,  iiL  33): 
6,  7,  du  Mena  (L  a);  8-10,  Brandes  (U  a) : 


1.  JUarceUne 

2.  EeterocUn 
3. 

4. 

5.  Dysmtiie 

6.  AUas^  green 

7.  "       hroum 

8.  PhoHcite,  ywK 

9.  "        gyK 
10.  Jivn^mangcmeae 


Si  £1 

26-00  3-00 

15-17  2*80 

1016  

10-24 

38-39  

16-00  

16-00  

39-00  0*26 

36-00  600 

35-00  


»n 
67-23 
75*80 
85-87 
7632 
61-67 


0-50 
0-50 
0-25 


1*23 

4*14 

8*28 

11*49 

9-44 

73-71 

7600 

4613 

37*39 

67-16 


Ca 

1-40 

0*61 
1-14 

tr. 


Ag 
1-40 

0*26 


a 


300 
600 
2-50 


=100-25  Berthier. 

=97-71  Berzelius.    . 

,  &  0-44=  100-36  Err. 

=99-46  Damour. 

=99-60  Thomson- 

7-50=97-21  du  MeniL 
7-50=98*60  du  Menil. 

11*00=99*88  Brandes. 

14-00=99*89  Brandes. 
6-00=99-91  Brandes. 


Bustamite  altered  to  kaolin  has  been  described  by  Ebelmen  (Ann  d.  M.,  IV.  viL  1)  and  Damour 
(Bull  G.  Soa,  Tii.  224). 

Berthier  obtained  for  a  Graubundten  (Grison8)ore  (Ann.  Gh.  Phys.,  IL  79)  Si  16-3, 35ln  80-9, 3Pe 
1-0,  51 1-0=98-2 ;  and  Schweiaer  for  the  same  (J.  pr.  Oh.,  xxiil  278)  Si  16-60, 3*n  77*34,  l?e  3-70, 
Ca  1-70,  S  1-76=100. 

The  ores,  as  alteration  continues,  graduate  into  true  ozyds  of  manganese.  A  kind  from  Pesillo 
(caHedPegOUie  by  Huot,  Min.,  1841)  afforded  Berthier  Si  6-8,  Mn  84-2, 0,  £[  6*7,  Pe  2*8,  Co  0*8 ;  it 
bad  lo0t  neariy  all  of  the  silica  in  the  ohange. 


242.  BABZNOTONITB. 


Triclinic,  but,  like  rhodonite,  approaching  pyroxene  in  fo 
planes  as  in  the  annexed  figures.    I A  /=8t    24',  Dauber; 


Levy,  Ann.  Phil.,  II.  vii.  276,  1824. 

form. 

87^ 


<?  A  7=92^  32'    7a-2=150M9' 
O  A  7=112  12    7a-2'=89  18 
OAr=132  24   7Aa=132  34 
O  A  -2=122  22  7  A  i-i=135  16 
O  A  -2'=136  54  7  A  -2=98  37 
O  A  2=117         7  A  -2'=155  18 
7a*4=134  50  7Ar,adj.,=115  24 
7Ai4=137  20 

H.  =  5-5-6.      G.  =  3-35  - 337  ; 
3-355,  Thomson;  8-366,  Rammelsberg. 


Observed 
26',  Levy. 

219 


Lustre  vitreous,  splendent.    Color 
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dark  greenish-black ;  thin  splinters  green  in  the  direction  of  0,  and  brown 
transversely.  Faintly  translucent ;  large  crystals  opaque,  or  faintly  sub- 
translucent.     Fracture  imperfectly  concnoidal. 

Oomp.— 3  R»  Si*+3Po  Si*  Eammelsberg;  =(i  &»+i  Pe)  Si«==,  if  9  ft=2  *e  +  l-6  An+61 
Oa,  Silica  50'1,  sesquioiyd  of  iron  ll'l,  protoxyd  of  iron  10*0,  protoxyd  of  manganese  7*4 
lime  21*4=100.  Analyses :  1,  Arppe  (Berz.  Jahresix,  zziL  205);  2,  R.  D.  Thomson  (PhiL  Hag.! 
zxviL  123) ;  8,  Bammelsberg  (Pogg.,  ciii.  287,  304) : 

gi  9e  %  Oa         l^e  &n       £l 

1.  64-4  2*2  19*6  21*3  1*8 

2.  47-46  2*21  14*74  16*81  10*16 

8.        61*22  11*00  0-77  19*82  10*26  17*91 


0*3,  ign.  0-9=100'6  Arppe. 
6*48,  ign.  1*24=99*10  Thomson. 
— f  ign.  0*44=100-92  Ramm. 


Pyr.,  etc.— B.B.  Aiaes  at  2*7  to  a  blade  magnetic  globule,  and  with  the  fluxes  gives  reactions 
for  iron  and  manganese.    Unacted  upon  by  adds. 

ObA. — ^Babingtonite  occurs  in  distinct  crystals  at  Arendal,  in  Norway,  associated  with  epidote 
and  raassiye  garnet^  and  in  the  Shetland  Isles,  imbedded  in  white  quarts.  It  was  named  after 
Dr.  Babington ;  it  resembles  some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  Gouremeur,  St.  Lawrence  C!o., 
N.  Y.    On  cryst,  see  Dauber,  Pogg.,  xdy.  402. 

Small  blade  polished  orTStals  coating  mica  slate,  or  micaceous  gneiss,  at  Athol,  Mass.,  referred 
by  Shepard  to  i^bingtonite,  may  possibly  belong  here. 

243.  8PODX7MBNB.     I/Andrada,  Scherer's  J.,  iy.  80,  and  J.  de  Phys.,  IL  240,   1800. 

Triphane  Kt  Tr.,  iy.  1801. 

•    Monoclinic.     C=6r  40'  I A  7=87%  0  A  2-1=130^  30'. 


O  A  i-i==69°  40' 
O  A  1=134  12 
(9  A  2=110  50 
U  A  7=133  30 
iri  A  irh=107  33 
24  A  2-1,  top, =80 
i-l  A  24=139  30 
iri  A  24=102  54i 


i4  A  2=117°  19' 
i4  A  2-2=125  12 
i-iAl=1016 
a  A  2=134  19 
7a  2=145  50 
7a  1=121  28 

1  A  1=116  19 

2  A  2=91  24 


Crystals  large.  Cleavage :  i4  verjr  perfect ;  7  also 
perfect ;  14  in  traces ;  in  striae  on  i4.  Twins,  com- 
position-face ird.  Also  massive,  with  broad  cleavage 
snrxace 

H.=6-5-7.      G.=3-13-3-19  ;    3*17,  Haidinger  ; 
3-188,  Dublin  Bay,  Thomson ;  3-133,  Uto,  Eammels- 
berg; 3-137,  Sterzing,  id. ;  3182,  Sterling,  Smith;  318,  Norwich,  Brush. 
Lustre  pearljjr.     Cross  fracture  vitreous.     Color  grayish-green,  passing  into 

?reenisn-white  and  grayish-white,  rarely  faint-reddish.    Streak  uncoTored. 
ranslucent — subtranslucent.     Fracture  uneven. 

Oomp.— &»  Si«+4afcl  Si«=(tft»+tfi)Si"=lf  &=Li,  Silica  64-2,  aliiinina  29-4,  lithia  0-4=100. 
Analyses:  1,  B.  Hagen  (Pogg.,  zlyiil  361) ;  2,  Thomson  (Mln.,  I  302) ;  3, 4,  Rammelsheig  (Pogg«^ 
haxY.  644) ;  6-8,  Smith  and  Brush  (Am.  J.  ScL,  IL  xri.  3*72) : 

Si        £l  Fe       Ca         Li       JTa         t.       "A 

1.  Uto  6614    2T-02  0-32     3*84      2-68       =100  Hagen. 

2.  Killinej     68-81     28-51     *e  0*81      0-73      6*60       0-36=99-84  Thorn. 

8.  Uto  6502    29-14    te    «r.       060      6'47      046      014     — ^,  Mg  016  Ramm. 

4.  Tyrol,        65-53    29*04    f'e  1-42      0-97      4*49      O'Ot      0*07     ^,  %  0*07  Ramm^ 

6.  Nor^ch    64-04    27-84  0-64      0*34      6-20      066      0-16    0-60=99-38  a  &  B. 
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gi       &  Pe        Oa       Li       fra        £:       S 

6.  Norwich    63-66  28-9T  0-31      606      0-82»     0-60  &  &  B. 

1.        **  63*90  28-70  026      4-99      OSO*     0-60  a  &B. 

8.  Stexlmg      64-60    26*30  2*66      043      6*66      I'lO*     O'SO,  Mg  006=  99*89  S.  &  & 

*  With  some  potaah;  in  5,  8,  T,  magnesia,  tr. 

In  a  specimen  from  Sterling,  Kass.,  Hagen  found  Si  65*247,  £],  Fe  27*556;  and  in  another  fron 
Tyrol,  Si  66*027,  il  26*451.    G.  J.  Brush's  earlier  analyses  (Am.  J.  ScL,  IL  x.  370)  are  rejected  . 
by  him. 

Pyr.,  etc — ^B.B.  becomes  white  and  opaque,  swells  up,  imparte  a  purple-red  color  (lithla)  to 
the  flame,  and  fuses  at  3*5  to  a  clear  or  white  glass.  The  powdered  mineral,  fused  with  a  mixture 
of  bisulphate  of  potash  and  fluor  on  platinum  wire,  gives  a  more  intense  lithia  reaction.  Not 
acted  upon  by  adds. 

ObflA-Occurs  on  the  island  of  Uto  in  Sudermauland.  Sweden,  with  magnetic  iron  ore,  quarts, 
tourmaline,  and  feldspar ;  also  near  Sterzing  and  lasens  in  the  Tyrol,  and  of  a  pale-green  or  yel- 
lowish color,  imbedded  in  g^nite,  at  Killinej  Bay,  near  Dublin,  and  at  Peterhead  in  Scotland. 

Occurs  in  granite  at  Qoshen,  Mass.,  associated  at  one  looahty  with  blue  tourmaline  and  beryl,' 
also  at  Chesterfield,  Chester,  Norwich,  and  Sterling,  Mass. ;  at  Windham,  Maine,  near  the  bridge, 
along  with  garnet  and  staurotide ;  at  Winchester,  N.  H. ;  at  Brookfield,  Ct,  a  few  rods  north  of 
Tomhnson's  tavern,  in  small  grayish  or  greenish- white  individuals  looking  like  feldspar ;  near 
Ballground,  Cherokee  Co.,  Qt^  At  Norwich,  Mass.,  it  is  associated  with  tripbyline,  mica^  beryl, 
and  albite;  one  crystal  from  this  locaUty  was  16^  inches  long,  and  10  inches  in  girt  Fig.  221  is 
of  a  crystal  from  this  locality,  and  is  two-thirds  the  natural  size.  Well  terminated  crystals,  having 
the  terminal  planes  2-2,  1,  O,  have  been  observed  by  A.  B.  Kittredge  at  the  Sterhng  locality. 
Crystals  also  occur  at  Goshen. 

Named  from  oitsSSf,  ashesy  because  the  mineral  becomes  ash-colored  before  the  blowpipe. 

The  following  are  the  angles  obtained  by  the  author,  with  the  common  goniometer,  from  the 
Norwich  cryatate :  0  A  *-t=69'  40',  m  a  /=138**  80',  ui  A  t-d=107'.  2-<  A  2-i,  top,=80^  i-i  A  2-< 
=  139"*  45',  i-t  A  2.i=103',  i4  A  2=116^  i-i  A  1  =  100*'  30',  iri  A  x=i40^  U  A  2=184^  i-t  A  2= 
142^  /A  2=144%  1  A  1=117°,  2  A  2=92^ 

244.  PBTAUni.    Petalit  tPAndrada,  Scherer*s  J.,  iv.  36,  1800.    Castor  (fir.  Elba)  Breiih^ 

Ann.  Ch.  Pharm.,  Ixiz.  436,  1849. 

222 

Monoclinic.  C7=67°  34'=  0,  below,  on  i-i;  I A  7=86° 
20'  (87°~87i°  observed),  0  A  2-1=126°  2' ;  aiiic- 
0-64511  :  1  :  08670. 

Observed  planes :  0 ;  vertical,  Ty  i-l,  i-S,  i-i ;  elinodome, 
2-i;   heniidomes,  -f-i,  -2-i,  -1-i,  4-i,  |^?  (cleavage). 

O  A  7=105°  8'  (9  A  4-i,  adj.,=90°  23' 

(9  A  7,  baek,=74  52  Oa  fi,  adj.,=117  27 

O  A  -^=149  7  "24  A  f  i,  ov.  i-i,=101  10 

O  A  -2^=141  23  i4  A  -2-^=151  3 

O  A  -l-i=154  26  t-i  A  7=136  50 

O  A  *-i=99  19  i-l  A  i-S=154  52 

O  A  i-i=90  t-5  A  i-i,  ov.  7,=50  15 

Observed  cleavage  angles  of  petalite :  0  A  -2-i=141°  30',  0  A  4-i— 
117i°-118°   -24  A  fi=100i°-101°.     Cleavage :   0  perfect ;  -2-i  easy. 

'  inite  difficult  or  imperfect.  Also  massive,  cleavable. 
L=6— 6-5.  G.=2-39— 2-5.  Lustre  of  (?,  or  face  of  most  perfect 
cleavage,  pearly;  elsewhere  vitreous.  Colorless,  white,  gray,  occasionally 
reddish  or  greenish-white.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal.  Double  refraction  strong ;  optic-axial  plan^  per- 
pendicalar  to  the  plane  of  sjrmmetry  and  parallel  very  nearly  to  0;  bisec- 
trix acute,  positive ;  angle,  m  oil,  for  the  red  rays  86°  27i',  yellow  86°  42'. 
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Var« — 1.  Casi/orUe^  iu  distinct  transparent  crystals,  affording  the  aboYO  angles  and  figure,  accord 
ing  to  Besdoizeanx.  G.=2*38,  Breith. ;  2*397 —2*405,  Bamour.  2.  Ordinary  peialiU^  (^^KVdhlt 
massive;  and  a. =2*42,  Arfvedson;  2*45,  Dr.  Clarke;  2*426,  C.  G.  Gmelin;  2*412,  2*420,  2*466, 
2*448,  2*653,  Damour,  the  last  two  from  different  parts  of  the  same  nt6  specimen,  and  indicating, 
according  to  Damoar,  that  the  mineral  is  mixed  with  more  or  less  quartz  and  feldspar.  The 
deavage  J-t  has  been  observed  only  in  pctalite. 

Oomp.— O.  ratio  for  6,  fi,  Si=l :  4  :  20,  Berz. ;  (i  &*+i  S)  8i"+3  Si;  or  else  with  one-lhird 
of  the  excess  of  silica  (3  §i)  basic;  =Silica  T7*1,  alumina  17*8,  lithia  8*3,  soda  l'2=i00. 

Analyses:  1,  Arfvedson  (Schw.  J.,  xxiL  93);  2,  Gmelin  (Gilb.  Ann.,  IxiL  399) ;  8,  4,  B.  Hageo 
(Pogg.,  xlviil  361);  5,  Eammelsbei|^  (Fogg.,  Ixxxv.  553);  6,  Waltershausen  (Yulk.  Gest,  296); 
7,  8,  Smith  &  Brush  (Am.  J.  ScL,  11  xvL  878) ;  9,  Plattner  (Ann.  Ch.  Pharm.,  box.  443) : 

Si  ^         Li         ^a 

79-212    17*225    5*761     =102-198  Arfvedson. 

5*16  Oa  0-32,  ign.  2*17=99-23  Gmelin. 

2*692  2-302=100  R.  Hagen. 
2-273=100  R.  Hagen. 
1*19=100  Bammelsberg. 

,  i?e  0-08,  Mn  1-0,  fig  1*0  fl  0-9^=99-95  W. 

0*48,  Pe  0*62,  t,  Ca,  ir^  Mg  0*21,  ign.  0*60=100-23 

Smith  &  Bmsb. 
0*53,  3Pe  0-61,  t,  Oa,  <r.,  fig  0-26  ign  0-70  a  &  B. 


Ut3 


reddish 


7.  Bolton,  Mass. 


74*17 

77-812 

77*067 

77-79 

76*74 

77*95 


17-41 

17-194 

18-000 

18-58 

18-66 

16*68 


"  77*90 

Elba,  Castortie  78-01 


15-85 
18*86 


2-660 
8*80 
2*69 
3-74 

3-62 


2*76  (with  tr.  %  Sra)=100*24  Plattner.    G.=2-392. 


The  protoxyds  in  castorite  are  less  than  in  petalite  in  the  analysis  made.  But  its  deavages, 
according  to  Bose,  are  like  those  of  petalite,  and  its  optical  characters,  according  to  Descloizeaux. 
Breithaupt  still  urges  that  they  are  distinct  (B.  H.  Ztg.,  xxv.  85),  and  mentions  their  differenoe  in 
sp.  gr.  as  a  prominent  distinction. 

Pyr.,  etc. — Gently  heated  emits  a  blue  phosphorescent  light  BJB.  on  diarcoal  becomes 
glassy,  subtransparent,  and  white,  and  melts  only  on  the  edges ;  gives  the  reaction  of  litliia. 
With  borax  it  forms  a  dear,  colorless  glass.    Not  acted  on  by  adds. 

Obs-— Petalite  occurs  at  the  iron  mine  of  Uto,  accompanying  lepidolite,  tourmaline,  spodmnene, 
and  quartz ;  on  Elba  (caslorit/t)  in  attached  crystals ;  at  Bolton,  Mass^  with  scapolite ;  according 
to  Bigsby,  in  a  boulder  containing  tremolite,  at  York,  near  Toronto,  (Wada. 

LilOiia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  peUdiie  is  from  ntraXov^  a 
leaf,  and  alludes  to  the  deavage. 

On  cryst.  of  castorite  and  petalite,  see  DescL,  Ann.  Ch.  Phys.,  IV.  iil  264,  1864,  and  Pogg-, 
cxxiL  648. 

Desdoizeaux,  who  gives  the  above  figure,  pomts  out  the  isomorphism  with  spodumene,  and 
the  fact  that  the  0.  ratio  differs  by  a  multiple  of  2  for  the  silica,  it  being  1 :  4 :  10  for  spodumeue 
and  1  :  4 :  20  for  petalite. 


246.  BXTPFFBRTTC.    Kupfferit  (fr.  the  Tunklnsk  Mts.)  R  Hermarm,  Bull  Soc.  Nat.  Mos- 
oou,  XXXV.  243,  1862.    Anthophyllite  pt.    Antholith  pt  Kemg. 

Monoclinic.  /A  7=124°  15'— 124°  30'.  Cleavage :/ perfect.  In  ag- 
gregations of  prisms,  like  actinolite. 

H.=5'5.  G-.=3'08,  fr.  Ilmen  Mts.  Lustre  vitreous.  Color  emerald- 
green  ;  brownish  on  weathering.     Translucent  in  thin  splinters. 

Oomp. — l^g  Si,  with  but  little  ]^e  repladng  the  IVIg,  like  enstatite,  it  being  an  ensiatHe  Aom- 
blende  colored  by  dirome.  Analyses :  1,  Hermann  (L  c.,  and  J.  pr.  Ch.,  Ixxxviii.  195) ;  2,  3,  Heintz 
(Pogg.,  Iviii.  168);  4,  Lappe  (Pogg.,  xxxv.  486);  5,  Sackur  (Bamm.  Min.  Ch.,  472);  6,  Thomson 
(Bee.  Gen.  ScL,  iii.  336): 

atl       <Br      *e      Si        &g       Ca   Alk. 
1-21     6-05      0-66    30-88      2*94     tr. 


1.  Bmen  Mts. 

2.  Pinel,  asbest. 

3.  Tschnssovaja 

4.  Koruk 

5.  Kupferberg,  anOi.  65*59 

6.  Perth,  Can.,     "    67*60 


Si 
57-46 
59-23 
68-72 
58-48 


0-19 
0-19 

403 
3-20 


*e 

6-05 
8-27 
8-10 
9-22 
8-40 
2-10 


Mg 
30-88 
3102 
30-90 
31-38 
30-46 
29-30 


0-04  — 
1-76  — 
3-56    — 


Ign. 

0-81=100  Hermann. 
1-31  =  100  Heintas. 
1*58=99-49  HeintB. 
— i  Mn  0-88=100  L. 

=1 00-24  Badrir. 

3'65=99-30  Thomflon. 


Analyses  2-6  are  referred  here  because  of  the  approximation  to  kupfferite  in  composition.    The 
Pdith  mineral  (received  thus  labelled  by  Dr.  Thomson  ft'om  Dr.  Holmes)  is  almost  parely  & 
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magnefiian  siHcate;  it  was  a  "congerieB  of  imperfect  crjatals,  and  looked  like  anthopliyllite ; ' 
G.=2-707. 

Pyr.,  etc. — ^In  the  closed  tabe  traces  of  water ;  otberwise  unchanged.  B.B.  in  the  forcepi 
becomes  opaqne  white,  but  does  not  fuse.    In  borax  dissolves,  giving  a  chrome-g^een  glass. 

Obs. — The  original  kupfferite,  from  a  graphite  mine  in  the  Tunkinsk  Mts.,  is  a  chromiferoua 
omphibole.  The  analyses  here  given  are  firom  a  mineral  of  similar  kind  from  near  Minsk,  in  the 
Dmen  Mts.  The  former  has  not  been  analyzed.  Kokscharof  has  also  found  it  near  the  Sanarka 
river,  Urals. 

Named  after  the  Bussian  physicist  Kupffer. 


246.  ANTHOPHTLIimi.  Anthophyllit  (fir.  Norway)  Schwmndier^  Yerzeichn.,  96,  1801. 
Antophyllit  KarsL^  Tab.,  32,  1808.  Anthogrammit  BreHh,,  Char.,  29,  1820.  Antholith  Breiih^ 
Uib.,  38,  1830. 

Orthorhombic.  /A 7=125°  to  125°  25'.  Observed  planes:  7,  i-l,  i-i. 
Cleavage :  i-i  perfect,  /less  so,  i-i  difficult.  Commonly  lamellar,  or  fibrous 
massive ;  fibres  often  very  slender. 

H.=5*5.  G.=3'l— 3-2.  Lustre  somewhat  pearly  upon  a  cleavage-sm'- 
faee.  Color  brownish-gray,  yellowish-brown,  brownish-green,  sometimes 
Bubmetallic.  Streak  uncolored  or  grayish.  Translucent  to  sub  translucent. 
Brittle.  Double  refraction  positive;  optical  axes  in  the  brachy diagonal 
section. 

Oomp. — ^e  Si+3  Hg  Si=(J  ^e+f  l^g)  Si=SOica  65*5,  magnesia  2*7*8,  protozjd  of  iron  16-7 
•=100.  Analyses :  1,  L.  Gmelin(Iieonh.  Orykt,  515, 1826) ;  2,  Yopelias  (Pogg.,  zziii 856) ;  S,  Pisan! 
(Deed.  Mixi.,  i^  636): 

Si        atl      te       fci      %       Ca       fi 

1.  Kongsberg        56  3         13         4         23  2         =101  GmeUn. 

2.  "  66-74    18-94    2-38    24-86    1 '67= 99-08  Vopelius. 

3.  '•  5616     2-66     14-13     0*91     23*19      1-51      2-38=100-98  Pisanl 

GiDSXTB  of  Dufrenoy  (Ann.  d.  M.,  III.  x.  682, 1836)  has  a  different  composition  from  that  of 
anthophyllite ;  but  it  is  still  referred  here  by  Desdotzeauz  on  the  ground  of  optical  identity  and 
similarly  of  deavage. 

Analyses:  1,  Dufrenoy  (I  c);  2,  8,  Pisanl  (L'Institut,  186 1,  190) : 


§1 

£1 

fe 

% 

Ca 

fit 

1. 

38-81 

9-31 

45-83 

4-13 

0-67 

2-30=101-05  Dufirenoy. 

2. 

42-86 

16-52 

18-82 

15-51 

1-90 

4-50=10011  PisanL 

3. 

43-68 

17-07 

15-96 

18-30 

0-75 

3-92=99-68  Pisani. 

Rsani's  analyses  afford  the  0.  ratio  for  R,  S,  Si,  Ift,  11 :  8  :  23^  :  Sf 

Pjrr.,  0tc. — ^B.B.  fuses  with  great  difficulty  to  a  black  magnetic  enamel ;  with  the  fluxes  givea 
reactions  for  iron ;  unacted  upon  by  acids. 

Obs. — Occurs  in  mica  schist  with  hornblende  and  mica  in  thin  and  long  plates  and  fibres  near 
Kongsberg  in  Norway,  and  with  gray  cobalt  near  Modum.  . 

This  species,  originally  instituted  upon  the  Norwegian  mineral  analyzed  by  Gmelin  and  Vope- 
lius, and  regarded  as  distinct  by  many  later  authors,  Lnchiding  Mobs,  but  united  to  hornblende  by 
others,  has  recently  been  proved  to  be  an  independent  species  by  Desdoizeaux  (Min.,  i.  75>, 
whose  optical  examinations  have  shown  that  the  aystals  are  orthorhombic  instead  of  monoclinia 
Oolj  the  mineral  of  the  Norwegian  localities  above  mentioned  is  at  present  here  included,  the 
so-called  anthophyllite  from  Fiskenaes  in  Greenland  (occurring  with  sapphirineX  from  Bavaria, 
Fmland,  and  other  Norwe^n  localities,  besides  the  cummingUmii^  of  Cunmiington,  Mass.,  being 
true  hmMende  in  optical  characters.  Desdoizeaux  has  later  announced  (C.  B.,  Ixil,  987)  that 
some  anthophyllite  is  monodinic.  The  gedriU  is  from  the  valley  of  H^s,  near  G^drea,  France, 
and  contains  microscopic  black  spinels  {picotiis). 

Named  from  anihopkyUim,  the  clove^  in  allusion  to  the  dove-brown  co'or,  as  SchumacCe* 
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216 A.  PiDDiNGTOJJiTE,  Haidinger  (Ber.  Ak.  Wien,  adi.,  261,  1860).  The  aah-gray  mass  of  the 
meteorite  of  Shalka,  in  Bancoorah,  consisting  in  part  of  grains  having  two  easy  deavagea  inclined 
10  one  another  100*",  with  H.=6'6 ;  G.=3'412f  Haid.,  3*66,  Piddington ;  and  fracture  resinous,  and 
containing  small  imbedded  grains  of  chromite.  Yon  Hauer  obtained  Si  57*66, 3&1  tr^  fe  20*65, 
Mg  19*00,  Ca  1*53 =98*84,  which  is  nearly  the  composition  of  anthophyllite.  The  meteorite  waa 
first  described  by  H.  Piddington  in  the  J.  Asiat  Soc.  Beng^  xz.  299, 1852. 

247.  AMPHEBOZiS.  Skorl  (=Sch5rl)pt  WaU.^  1*747  (excluding  Amiantus,  Bergkork,  etc  and 
Asbestus).  Skorl  pt,  Strdftkorl  (=Strahl8tcin)  OronsL,  Min.,  1758  (exd.  ABbe8tu8= Amianthus) 
and  Bergkork,  id.  Hornblende  Wem.^  Bergm.  J.,  1789  (ezcL  Strahlstein  and  Asbest).  Hora* 
blende  Karst^  Tab.,  1791  (ezcl  StrahJBtein,  Tremolit,  and  Asbest).  Id.  (excl  also  Smaragdit  pt). 
Karsi.  Tab.,  1800,  1808 ;  id.  UUmanUj  1814,  and  Jamesorij  1817.  Amphibole  (Incl.  Actinote)  if., 
Tr.,  1801  (ezcL  Grammatite=Tremolite  and  Asbeste).  Amphibole  (ind.  Actinote  and  Gramxna« 
tlte)  IT.,  Tabl.,  1809  (excl.  Asbeste).  Heterotyp  (incL  Asbestus,  Bronzite,  Hypersth^  Anthoph. 
with  other  varieties)  BauanL,  Handb.,  1813.  Hornblende  J<KMaony  Syst,  1820  (exd.  Actinolite, 
Tremolite,  Asbestus,  Carinthine). 

Monoclinic.      (7=75°  2',  lAl^lW  30',  (9 A  14=164:°  W,a:i:c= 
D-5527  : 1 :  1*8825.     Observed  planes :  0 ;  vertical,  /,  i-i,  i-3,  i-t,  i-i  ;  cli 
Qodome,  24,  4rl ;  hemidome,  1-i,  2-i,  -1-i ;  hemioctahedral  planes  in  zone 
0  :  /,  1,  2,  -1 ;  id.  in  zone  1 :  i-i,  3-i,  5-6,  -34. 


223 


224 


228 


il 


0  A  l-i=155°  33' 
0  A  14=149 
O  A  24=124  56 
C?Ai4=104  58 
O  A -1=152  36 
(?  A  1=145  35 
O  A  2=121  29 


0  A  24=150°  26' 
0  A  i4=90 
O  A  7=103  12 
^  A  1-3=99  57 
i-lAi-ft=147  39 
i-ftA^i=115  18 
a  A -3-3=124  14 


aA3-i=130°15' 
24A24,  ov.  <?,=120 
-1  A-l=154  26 

1  A  1=148  28 

2  A  2=131 36 
-3-3  A  -3-3=111  32 

3-i  A  3-3=99  30 


Crystals  sometimes  stout,  often  lonff  and  bladed.  Cleavage :  /  highly 
perfect;  i-i,  i4,  sometimes  distinct.  Xateral  planes  often  longitndinalJy 
striated.  Twins :  composition-face  i-i,  as  in  f.  226  (simple  form  i.  225),  and 
230.  Imperfect  crystallizations  :  fibrous  or  colnmnar,  coarse  or  fine,  fibres 
often  like  flax ;  sometimes  lamellar ;  also  granular  massive,  coarse  or  fine, 
and  usually  strongly  coherent,  but  sometimes  friable. 
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n.=5— 6.  G.=2'9— 3"4.  Lustre  vitreous  to  pearly  :n  cleavage-faces ; 
fibrous  varieties  often  silky.  Color  between  black  and  white,  through  vari- 
ous shades  of  green,  incliuing  to  blackish-green.  Streak  uncolored,  or  paler 
than  color.  Sometimes  nearly  transparent ;  usually  subtranslucent — opaque. 
Fracture  subconchoidal,  uneven.  Bisectrix,  in  most  varieties,  inclined  about 
60°  to  a  normal  to  6>,  and  15°  to  a  normal  to  id ;  and  double  refraction 
negative.     See  exceptions,  p.  235. 

Oomp.,  Var^— llSi,  and  (&'  fi)  (Si,  £P)  as  for  pjroxone.  Alumina  is  present  in  most  ain« 
phibole,  and  when  so  it  usually  rej^aoes  silica.  A  may  correspond  to  two  or  more  of  the  bases 
Mg,  Oa,  f*e,  Mn,  ^la^  &,  '&;  and  fi  to  siti,  9e,  or  Ifiln.  9e  sometimes  replaces  silica,  like  ^1. 
Eammelsberg  made  out  the  general  conformity  of  amphibole  to  the  pyroxene  formula  by  discover- 
ing that  the  iron  in  both  spedes  was  often  partly  sesquiozyd  (Fogg.,  ciii.  284,  and  Min.  Ch.,  46S). 
Tet  the  analyses  do  not  all  accord  with  this  view,  part  giving  the  ratio  1 :  SJ,  unless  the  water 
is  made  basic.  Much  amphibole,  especially  the  aluminous,  contains  some  fluorine.  The  base 
lime  is  absent  from  some  varieties,  or  nearly  so. 

The  name  AmphUboU,  proposed  by  Haiiy,  has  the  precedence,  because  HaGy  first  rightly  appre- 
ciated the  species,  as  he  had  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties,  the  name. 
In  his  Traite,  in  1801,  ho  brought  togetiier  hornblende  and  acUnoliie;  and  by  1809  he  had  added 
to  the  group  the  third  prominent  variety,  iremoliie ;  while  in  all  other  works  not  taking  their 
views  from  him,  these  three  minerals  still  stood  as  distinct  species.  Ashestua  was  annexed  to  the 
serios  by  Hausmann  in  1813,  though  kept  separate  long  afterward  by  many  other  authors. 

The  varieiies  of  amphibole  are  as  numerous  as  those  of  pyroxene,  and  for  the  same  reasons ;  and 
they  lead  in  general  to  similar  su][)divisions. 

I.  COKTAININa  LITTLB  OB  KG  ALUIIIKA. 

1.  McbgnenorLvtM  Amphibole ;  Tebmolitb.  (Tremolit  Pint,  de  Sauesure^  Voy.  Alpes,  iv.  §  1923, 
1796.  Grammatite  if.,  Tr.,  iii.  1801.  Kalamit  [fr.  Normark,  Sw.)  TTcrn.,  Tasch.  Min.,  x.  169, 
1 S I G.  Catamite.  Baphilite  Thxrni.,  Min.,  i.  1 53, 1 836.  Sebesit  [fr.  Sebea,  Transylvania]  in  Breith. 
Ilandb.,  639,  184T.     Nordenskioldit,  Kcnng.,  Ber.  Ak.  Wien,  xii.  297,  1854.) 

Colors  white  to  dark-gray.  In  distinct  crystals,  either  long  bladed  or  short  and  stout;  long  and 
thin  columnar,  or  fibrous;  also  compact  granular  massive.  /A/=12'4°  30'.  H.=5*0~6'5.  G. 
2 '9 — 3*  I .  Sometimes  transparent  and  oolorless.  Contains  magnesia  and  lime  with  little  or  no  iron ; 
formula  (Ca  Mg)  SL    Kamed  TremoUte  by  Pini,  from  the  locality  at  Tremola  in  Switzerland. 

GrammcUite  (from  y^aftpin^  a  line)  alludes  to  a  line  in  the  direction  of  the  longer  diagonal  seen  by 
Hauy  on  transverse  sections  of  some  erjrstala.  It  was  substituted  for  tremolite  by  Hatly,  without 
reason,  and  is  a  very  bad  substitute. 

Nordenskidldiie^  from  Buscula,  near  Lake  Onega,  is  tremolite  (Kenngott  and  v.  Hauer,  I.  c). 

RaphilUtf  from  Lanark  in  Oanada,  is  tremolite  in  its  grayish-wliite  or  but  slightly  greenish  color, 
and  its  low  spectfio  gravity  (G.=:2'65,  Thomson;  2'845,  Hunt).  But  both  Hunt's  and  Thomson's 
analyses  give  over  6*30  p.  c.  of  protoxyd  of  iron.  In  a  letter  to  the  author  (dated  Sept  21,  1864) 
Hunt  states  that  he  obtained  in  one  of  his  trials,  from  material  which  he  had  purified  from  mixed 
CaC,  only  3*15  of  protoxyd  of  iron,  with  Ca  12*05  and  Si  57*20 ;  and  he  adds  that  he  regards  this 
as  nearer  the  true  oomposition  of  the  mineral. 

1  0.  KEPBBrrs  pt  (Pietra  di  hijada  [fr.  Mexico  or  Peru]  j%)an.  Lapis  nephriticua  A,  CluHus, 
Dissert,  1627  ;  (7.  BarihoUntUj  Opusc.,  1628 ;  de  Boot,  Gemm.,  1609.  Lapis  Indicus  Aldrovandus^ 
Met,  p.  706.  Talcum  nepbriticum  Linn,,  1768.  Jade,  Pierre  n^phr^tique,  dlArgenviUe,  Oryct, 
13d,  1735 ;  Saje,  de  IasU,  eic  Nephrit  Wem.,  Ueb.  Cronst,  185, 1780.  Kidney  Stone.  Nieren* 
stein,  Beilstein,  Germ.) 

I^ephrite  is  in  part  a  tough,  compact,  fine-grained  tremolite,  having  a  tinge  of  green  or  blue,  and 
brealdng  with  a  sf^ntery  fracture  and  glistening  lustre.  H.=:6— 6*5.  G.=2'96— 31.  Named 
from  a  supposed  efficacy  in  diseases  of  the  kidney,  from  vt^p^  kidney.  It  occurs  usually  associ- 
ated with  talcoae  or  magnesian  rocks. 

Nephrite  or  jade  wad  brought  in  the  form  of  carved  ornaments  from  Mexico  or  Peru  soon  after 
the  discovery  of  America.  Del  Bio,  in  his  Mexican  Mineralogy  (1795),  mentions  no  Mexican  lo- 
cality. A  similar  stone  comes  from  China  and  New  Zealand.  A  nephrite-like  mineral,  called 
boicenUCj  from  Smithfield,  E.  L,  having  the  hardness  5'5,  is  serpentine  in  composition.  The  jade 
of  le  Saussure  is  the  sauseurUe  (see  under  Zoisite)  of  the  younger  de  Saussure,  earlier  named  leman- 
ite  by  Delametherie.  Another  aluminous  jade  has  been  called  jadeiie  (q.  v.)  by  Damour.  The 
Easton  mineral  is  a  mixture,  and  has  been  named  pseudonephrite  (q.  v.). 

2.  Majpie8ia-Lim»-Iron  Amphibole ;  AcnNOUTE  (Stralskorl  pt  Cronsij  1.  c.  Strahlstein  Gvrm, 
ActynoUte  Kmo.,  Min.,  i  167,  1794.    Actinolite  (correct  orthogr.).    Schorl  vert  du  Zilierthal 
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ZiUerthite,  DdameOk,  T.  T.,  ii  85Y,  1191,  Aetinote  K,  Tr.,  iii  1801).  Color  brighirgretj  and 
grajish-green.  In  crystals,  cither  short  or  long-bladed,  as  in  tremolite;  columnar  or  flbrouB; 
granular  massive.  G.=3--3  2.  Sometimes  transparent.  Contains  magnesia  and  lime,  with  some 
protoxyd  of  iron,  but  seldom  more  thon  6  p.  c ;  formula  (6a,  fig,  te)  Si.  The  variety  in  long 
bright-groen  crystals  is  called  glassy  aeiinoUte;  the  crystals  break  easily  across  the  prism.  The 
fibrous  and  radiated  kinds  are  often  called  asbestiform  adinolUe  and  radiated  actinoliie.  Actinolite 
owes  its  green  color  to  the  iron  present 

Named  actinolite  from  ^arrU,  a  ray^  and  >f0o(,  sUme^  as  translation  of  the  German  strahlstein  or 
radiated  stone.    Name  changed  to  adtnoie  by  Hauy,  without  reason. 

Tremolite  graduates  into  acUnoUte  through  an  increase  in  the  proportion  of  iron,  though  generally 
easUy  distinguishable  by  its  color.  Asibeskts  has  usually  a  grayish-white  or  greenish-white  color, 
although  actinolite  in  the  proportion  of  iron ;  and  the  raphiliie  (see  preceding  page)  appears  to 
shade  into  actinolite  in  composition.  Tremolite  does  not  differ  in  color  from  the  aluminous  variety, 
edeniie,  from  EdenviUe,  N.  Y.  (p.  286). 

3.  Magnesia-Iron  Ampkibole ;  Aothoutb  (Anthophyllite  pt  (p.  231).  Antholith  pt.  Kenng,j  Ueb. 
1859,  68,  1860).  Structure  as  in  anthophyllite.  Color  gray  to  brown;  G.=3*l— 8-2.  Contains 
much  magnesia,  with  some  iron,  and  little  or  no  lime.  Formula  (fig,  te)  &l  Graduates  into 
kupfferitej  p.  230. 

4.  Magjiesia-lAme'Manganese  Amphibole;  Rtchtebitb.  A  variety  from  Paisberg  is  here  included 
(anaL  34),  described  by  Igelstrom,  and  affording  the  formula  (Mg,  fin,  Ca,  fc,  Sa)  Si,  and  con- 
taining 8  to  9  p.  a  of  alkali,  which  may  possibly  be  a  result  of  alteration,  /a  7=124*' ;  color 
pale-yellowish  to  brown.  Igelstrom  considers  the  richteriie  of  Breithaupt  (B.  H.  Ztg.,  xxiv.  864, 
1865)  the  same  mineral,  as  it  has  the  same  general  aspect  and  similar  composition,  excepting  half 
less  manganese ;  Breithaupt  describes  it  as  occurring  in  acicular  crystals,  affording  the  prismatic 
angle  133''  38'  (which  is  within  5'  of /A  i-i  of  pyroxene);  with  G.=2-826;  color  isabella-yellow, 
rarely  pale  yellowish-brown;  B.B.  very  fusible.  It  resembles  the  kokscharoffite  from  L.  Baikal, 
though  unlike  it  in  composition  (p.  242). 

6.  Iron-Magnesia  Ampkibole;  Oommingtonite  {Dewey,  Am.  J.  ScL,  viiL  59,  1824.  Anthophyl- 
lite  pt.  Not  Cummingtonite  [=Ilhodonite]  Bamm,),  Color  gray  to  brown.  UsuaDy  fibrous  or 
fibro-lamellar,  often  radiated.  G:=:3'l— 3'32.  Contains  much  iron,  with  some  magnesia,  and 
little  or  no  lime.    Formula  (^e,  fig)  Si.    Named  fr6m  the  locality,  Cummington,  Mass. 

6.  Iron-Manganese  Ampkibole;  Dannemoritb  (Jern-och-manganoxidulrik  Hornblende  A.  Erd- 
mann,  Dannemora  Jernm.,  52,  1851.  Danuemorit  ^nng.,  Ueb.  1855,  61,  1856).  Color  yellowish- 
brown  to  greenish-gray.  Columnar  or  fibrous,  like  tremolite  and  asbestus.  Contains  iron  and 
manganese;  formula  (^e,  fin)  Si.  In  thin  pieces  B.B.  fuses  to  a  dark  slag.  Asbeftrriie  of 
Igelstrom  (B.  H.  Ztg.,  xxvl  23,  1867)  is  similar;  it  is  grajish-white  to  ash-gray,  and  like  a  gray 
asbestus ;  in  acids  not  soluble  (anaL  39).  The  proportion  of  Mn  is  not  stated,  and  it  may  be 
cummingtonite. 

1,  Iron  Ampkibole ;  Grokebitb  (Pyroxene  ferrugmeux  (fr.  CoUobri^res)  GrUner,  C.  R,  xxiv. 
794;  Grunerit  Kenng.,  Min.,  69,  1863).  Asbestiform,  or  lamellar-fibrous.  Lustre  silky;  color 
brown;  G.=3'718.  Formula  f'eSl  Optical  properties  those  of  amphibole,  according  to 
Descloizeaiix  (Min.,  L  59). 

Appendix,  8.  Asbisstus  ('Afifavroj  XiOos  Dioscor,,  v.  155.  [Not  dcBivroi  [^=Quicklime]  Dioscor,^ 
V.  133.]  Asbestos,  Linum  vivum,  Amiantus,  P/tn.,  xix.  4,  xxxvi.  31.  Lapis  Carystius  (fr.  Carys- 
turn)  Pausanias.  Lana  montana.  Amiantus,  Asbestus,  Agric.^  Foss.,  253,  1546;  Wall.^  Hin., 
140,  148,  1747  (Caro  montana  or  B&rgkdtt=Mountain  leather,  and  Suber  montanum  or  Barg- 
koark= Mountain  cork,  being  included.)  Asbestus,  Amianthus,  Carystine  (=Mtn.  leather  and 
cork).  Hill,  Foss.,  166,  1771.  Kymatin  Breith.,  Uib.  1830,  Char.,  113,  1832.  Byssolite  (fr.  Bourg 
d'Oisans)  Saussure,  Toy.  Alpes,  §  1696;  Asbestoide  (ib.)  Vauq.  <fc  Macquart,  Bull.  Soa  Philom., 
No.  54^  1797 ;  Amianthoide  (ib.)  Delameth,,  T.  T.,  il  364^  1797).  Tremolite,  actinolite,  and  other 
varieties  of  amphibole,  excepting  those  containing  much  alumina,  pass  into  fibrous  varieties,  the 
fibres  of  which  are  sometimes  very  long,  fine,  flexible,  and  easily  separable  by  the  fingers,  and  look 
like  flax.  .  These  kinds,  like  the  corresponding  of  pyroxene,  are  called  asbestus  (fr.  the  Greek  for 
incombustible.)  Pliny  supposed  it  a  vegetable  product,  although  good  for  making  incombustible 
cloth,  as  he  states.  The  amianthus  of  the  Greeks  and  Latins  was  the  same  thing ;  the  word 
nieaniug  undeJUed,  and  alluding  to  the  ease  of  cleaning  the  doth  by  throwing  it  into  the  fire. 
The  colors  vary  from  white  to  green  and  wood-brown.  The  name  amianthus  is  now  applied 
usually  to  the  finer  and  more  silky  kinds.  Much  that  is  so  called  is  chrysotile,  or  fibrous  serpen- 
tine, it  containing  12  to  14  p.  c.  of  water.  Mountain  leather  is  a  kind  in  thiu  flexible  sheets,  made 
of  interlaced  fibres ;  and  mountain  cork  (bergkork)  the  same  in  thicker  pieces ;  both  are  so  light 
as  to  float  on  water,  and  they  are  often  hydrous.  Mountain  wood  (Bergholz,  Holzasbest,  Genn.) 
Lb  compact  fibrous,  and  gray  to  brown  in  color,  looking  a  little  like  dry  wood. 

Byssoliie  (Amianthoid,  asbestoid)  fr.  Bourg  d^Oisana  in  Dauphiny,  is  of  an  olive-green  odor. 
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aoarae  and  stiff  fibrous,  and  has  G.=3'0 ;  it  is  a  fibrous  Tariefy  of  the  iron-mangandae  amphibol^i 
accordiog  to  Yauquehn  ft  Ifaoquart  (L  a).    It  occurs  associated  with  a  black  ozjd  of  mnnganose 

IL  ALUMINOXTa 

9.  Alumiruma  Magnesict-Lime  Amphibole.  (a)  Edekite.  (Edenit  Breiih.,  Handb.,  558,  184'7). 
Color  white  to  gray  and  pale-green,  and  also  colorless ;  G.= 3  0—8*059,  Baxmn. ;  2*9,  Breith.  Be- 
Bembles  anthophjllite  and  tremolite.  Formula  (Mg,Ca)(§i,3&l^).  Named  from  the  locality  at 
EdenviUe,  K.  Y.  To  this  variety  belong  various  pale-colored  amphiboles,  having  less  than  five 
p.  c.  of  ozyds  of  iron.  Breithaupt  makes  the  edenite  triclinic  in  B.  H.  Ztg.,  zziv.  428,  and  he  says 
that  this  is  confirmed  by  Dauber.  On  an  examination  of  crystals,  the  author  sees  no  reason  for 
adopting  this  condosion. 

(h)  SvAiuaDrrB  Saussure  (Voy.  Alpes,  iv.  §  1318, 1862, 1*796.  Biallage  verte  pt.  IT,  1801 ;  Green 
Biallage  pt  Diallagon  Ullmann,  Tab.,  90,  1814).  A  thin-fohated  variety^  of  a  h'ght  grass-green 
color,  resembling  much  common  green  diallage.  According  to  Boulanger  it  is  an  aluminous  mag- 
nesia-lime amphibole,  containing  less  than  3f  p.  c.  of  protoxyd  of  iron,  and  is  hence  related  to 
edenite  and  the  light  green  Pargas  mineral  Desdoizeauz  observes  (Min.,  L  90)  that  it  has  the 
cleavage,  and  apparently  the  optical  characters,  of  amphibole.  H.=5 ;  G.=8,  Yauq. ;  3*10,  Bou- 
laager.  It  forms,  along  with  whitish  or  greenish  saussurrite,  a  rode.  The  ori^nal  mineral  is 
from  Corsica,  and  the  rock  is  the  carsllyie  of  Piukerton,  and  the  verde  di  Corsica  duro  of  the  arts. 

A  similar  smaragdite  from  Bacher  consists,  according  to  Haldinger,  of  alternate  laminn  of  am- 
phibole and  pyroxene  in  twin  composition. 

The  euphotide  of  the  Alps  resembles  oorsHyte  in  containing  a  smaragdite-like  mineral  (ffreen  di' 
afloQtX  But  Hunt  states  that  the  mineral  has  the  cleavage  of  pyroxene,  which  our  own  examina- 
tion? have  not  succeeded  in  confirming. 

10.  AhmUnoua  MdgneaichLime-Iron  Amphibole.  (a)  Pabqasttb;  (b)  Hobnblbnds.  (Comeus 
fissiiis  pt.,  Comeus  solidus  pt.,  C.  crystallisatus  pt,  Homblrg,  Skiorlpt.,  WalLy  Min.,  138,  139, 
1717.  Skurl  pt,  Basaltes  pt.  Bolus  particulis  squamosis  pt,  Cronst.^  7u,  82, 1758.  Schorl  opaque 
rhomboidal  pt ,  Schorl  argileux  pt,  de  Lisle,  Crist,  ii.  389  (pi.  iv.,  f.  97,  99),  424, 1783.  Basaltwche 
Hornblende  Wenu,  Bergm.  J.,  1789  (ind.  also  augite).  Basaltische  H.  (augite  excl.)  Wem.,  1792, 
and  later;  KarsL,  Tab.,  180O.  Pargasit  Sieinheil^  1814,  Tasch.,  Min.  1815,  301.  Amphlbolit 
BffiOL,  Char.,  1823,  XJib.,  34,  1830.  Diastatit  (fr.  Wermland)  BreitlLj  Char,  134,  1832.  Syntag- 
matit  (fr.  YesuTiusX  Walierian,  BreiOi.,  B.  H.  Ztg.,  xxiv.  428,  1865. 

Colors  bright,  dark,  green,  and  bluish-green  to  grayish-black  and  blade.  /  A  /=  1 24°  1'  —  1 24®  25' ; 
G. =3 -05— 3*47.  PargasiU  is  usually  made  to  include  green  and  bluish-green  kinds,  occurring  in 
Ftout  lustrous  crystals,  or  ^anular;  and  hornblende  tiie  greenish-black  and  black  kinds,  whether 
ia  stout  crystals  or  long  bladed,  columnar,  fibrous,  or  massive  granular.  But  no  line  can  be  drawn 
bet\<'een  them.     Pargasite  occurs  at  Pargas,  Finland,  in  bluish-green  and  grayish-black  crystals. 

Optical  characters  in  general  the  same  as  for  tremolite  and  actinolite  (p.  233).  But  in  one  black 
crystal  of  hornblende  (fr.  BUin  ?)  Desdoizeaux  found  one  bisectrix  to  be  parallel  to  the  plane  t-i, 
aad  the  other  normal  to  it  Again,  in  the  bluish  or  black  pargasite,  from  Pargas,  the  bisectrix  is 
indioed  32""  58'  to  a  normal  to  0,  and  108'*  to  a  normal  to  i-i ;  and  double  refraction  is  positive. 
Desdoiseaux  observes  that  these  distinctions  are  not  sufficient  to  warrant  the  separation  of  these 
minerals. 

[a)  DiaHaUie  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
/  /=  1 20 '  20',  and  G. = 3  -08 — 3*  1 1.  (6)  Syniagmaiiie  is  the  Vesuvius  black  hornblende,  analyzed 
by  Rammelsberg  (No.  29^  in  which  he  found  /A  7=124'  8',  G.=3-272. 

{c)  According  to  Breithaupt,  /A /in  two  hornblendes  from  Greenland  is  128'*  59'  and  124"  0', 
with  G.=3-462  and  3-383;  two  from  Arendal  m  Norway,  124°  and  124*  If,  with  G.=.S-301  and 
3"i29;  one  from  Persberg  in  Sweden,  124%  with  G.=8-818;  two  from  Schmalzgrube,  near 
Marienberg  in  Saxony,  124''  5'  and  124"  11',  with  G. =3-333  and  8-290;  one  from  Rhonsberg  in 
Bohemia,  124*  6',  with  G.=3*352.        The  preceding  are  of  Breithaupt's  Amphibolus  ferrosus, 

Por  a  basaltic  hornblende,  from  Wetterau  or  Bilin  (A.  basaliicus  Br.)  analyzed  by  Bonsdorff  and 
Strove  (AnaL  17,  21),  Breithaupt  gives  /A/=124*»  39'  38",  andG.=3  17— 8-25 ;  for  one  from  tlie 
arcon-^enite  of  Laurvig  and  Fredriksvam  in  Norway  [A.  saxosus  Br.)  /a  7=124''  7',  and 
G.=2-26— 2'29;  for  one  of  greenish-black  color  from  Ersby  near  Pargas  m  Finland,  analyzed  by 
Uisinger  and  Bonsdorff,  anal.  10,  11  (A.  medius  Br.),  /A  7=124®  16',  and  G.=3-14— 817;  for 
one  of  green  to  greenish-black  color,  from  Saualpe  in  Carinthia,  analyzed  by  Clausbruch,  anal.  20 
(A.  Carinihinus  Br.,  and  CarirUhine  W.),  7a7=124®  22',  and  G.=308— 310;  for  one  from  Par- 
gas, occurring  in  limestone  with  chondrodite,  etc.,  analysed  by  Bonsdorff  and  Gmelin  {A.pargas* 
tics  Br.,  or  Fargasiie\  7a  7=124°  10',  and  G. =3-06— 3*08 ;  for  one  of  greenish-black  to  blackish- 
green  odor,  from  Kong^berg  in  Norway  analyzed  by  Kudematsch  (A.  macrodiagonalis  Er.) 
/\7=124"*26'  and  G.=3-06--308 
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DiastaUte  of  Breithaupt  (A  diasiaiicus),  in  its  angle  /A  7=1 20°  20',  if  this  be  not  an  accidental 
irregularity,  divergea  widely  from  tnie  hornblende.  Breithaupt  has  called  a  velvet-black  horn- 
blende from  Nordmark  in  Wennland  EemiprismaUscher  Amphibol  (Char.,  135,  1882 ;  Ilandl:.  iii. 
546) ;  it  is  stated  to  have  /A  7=124°  26',  and  to  be  iriclinic,  the  angle  between  the  macrodiago- 
nal  and  the  left  face  of  a  dinodome  bemg  27^  40',  and  that  for  the  right  face  21"  54',  and  the 
cleavages  parallel  to  the  prismatic  planes  I,  7',  unequal  G.=3'16— 318.  The  analyses  by 
Bonsdorff  and  Hisinger,  Nos.  11,  28,  he  refers  here.  He  has  recently  named  it  Hemiprismaiiiei 
Wallerianus  or  WaMerian,  Breithaupt  also  observes  that  his  A.  medius  (see  above)  has  unequal 
cleavages,  and  is  probably  related  to  the  wallerianite.  The  grayish  to  coloiiess  hornblende 
fVom  Edenville,  called  by  him  Edmiie  (see  p.  235^  he  also  refers  to  his  genus  ffemipriamaUiea. 

11.  Aluminous  Iron-Lime  AmpMboh;  Nobaute  Dana.    Oolor  black. 

12.  Alu7rdn(ms  IronrManganese  Amphibcle;  (tAHSIGHADITB  BreUh,  (B.  H.  Ztg.,  zz.  61,  1861). 
Color  velvet-black.  G.=3'12.  Named  from  the  locality,  Gamsigrad  in  Servia,  where  it  forma 
with  white  feldspar  a  rock  called  timcoByie, 

Jidngan-amphtbol  of  Hermaan  (Cummingtonite  JRammdsberg,  and  Heimannite  KenngotC)\&  noth- 
ing but  rhodonite  of  Cummington,  Mass.,  erroneously  analyzed. 

L  OONTADnSG  LTTFLB  OB  NO  ALmONA. 

1.  TremoliU:  Magnesic^Lime AmphtboU.  Analyses:  1,  2,  Bonsdorff (Schw.  J.,  xxxi. 414, xxxv. 
123);  3,  Michaelson  (CEfv.  Ak.  Stockh.,  1868,  196);  4,  Damour  (Ann.  Oh.  Phys.,  UI.  xvi.) ;  5, 
Richter  (Pogg.,  Ixrnv.  863);  6,  Rammelsberg  (Pogg.,  ciii  296);  7,  Lechartier  (Bull.  Soa  Chi,  II. 
iil  381) ;  8,  9,  Rammelsberg  (L  a) ;  10,  Beudant  (Ann.  d.  K,  IL  v.  307) ;  11,  Rammelsberg  (I  c.) ; 
12,  id.  (J.  pr.  Ch.,  Ixxivi.  347). 

2.  AdinolUe :  Magnena-Lm&'Iron  Amphibole.  18,  Bonsdorff  (i^e.);  14^  Seybert  (Am.  J.  Set,  vL 
833);  15,  Hunt  (Am.  J.  Sci.,  IL  xii,  218,  PhiL  Mag.,  IV.  i.  822);  16,  Puruhjehn  (Arppe,  Under- 
sokn,  p.  69,  Ramm.  Mln.  Oh.,  471);  17,  18,  Rammelsberg  (L  a);  19,  Richter  (1.  c);  20,  Pipping 
(Berz.  Jahresb.,  xxvii.  252);  21,  v.  Merz  (Viert.  Ges.  Zurich,  1861,  Kenng.,  1860);  22,  Schwalbo 
(ib.,  vil  20,  Kenng.,  1861,  68;  23,  Michaelson  ((Efv.  Ak.  Stockh.,  1863, 199);  24,  Marray(Ramm. 
2d  SuppL,  60);  26,  Bonsdorff (L  a);  26,  Rammelsberg  (Ist  Suppl,  73);  27,  Meitzendorf  (Pogg., 
liL  626);  28,  Scheerer  (Pogg.,  Ixxxiv.  331);  29,  Richter  (ib.);  30,  Scheerer  Q.  c), 

3.  Aniholite:  Magnesia-Iron  Amphibole.  81,  Thomson  (Rec.  QexL  Sd,  xvii);  82,  Beck  (This 
Min.,  1860,  692);  33,  Lappe  (Pogg.,  mv.  486). 

4.  Magnesia- Lime-Manganese  Amphibole.  34,  Igelstrom  ((Efv.  Ak.  Stockh.  1867,  12,  B.  H.  Ztg., 
1867,  21);  35,  Michaelson  (L  c) 

5.  Cummingtoniie:  Iron-Magnesia  Amphibole.    36,  37,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi  48). 

6.  Danjiemoriie :  Iron-Manga/nese  Amphibole.  38,  £irdmann(DannemoraJem-npsala,  Stockholm, 
1851,  61);  89,  Igelstrom  (B.  H.  Ztg.,  xxvi  28). 

7.  GhUnerite:  Iron  Amphibole,    40,  Gruner  (0.  R.,  rriv.  794). 

8.  N^hriie.  41,  Rammelsberg  (Pogg.,  Mi.  148) ;  42,  43,  Schaf hautl  (Ann.  Ch.  Pharm.,  ilvL 
338);  44,  46,  Damour  (Ann.  Ch.  Phys.,  III.  xvl);  46,  47,  Scheerer  (Pogg.,  hutxiv.  379);  48,  49, 
L.  R.  V.  FeUenberg  (Nat  Qea.  Bern,  1865,  112) : 


1.  Tbeuoiitb:  Magnenorldme  Amphitole, 


Si       £l      te     An     -Ag       Ca       fi 


1.  Wermland,  w.  69-76  tr, 

2.  Fahlun,  w.  60-10  0*42 

3.  "     pale  green  57-32  1-09 

4.  St.  Gothard,  to.  58*07   

6.            "           w.  60-60  032 

6.  "           to.  (1)68-65   

7.  «           w.  (t)  69-02  0-86 

8.  Sweden,  ywft.  68-87  1*77 

9.  Maneetaok,  Qd.,  ywK  64*71   

10.  Cziktowa  59*5  1-4 

11.  Gouvemeur,  N.  Y.,  w.      67*40  088 

12.  Gulsjo  67-62   


0-50   

100  0-47 

1-18  0-85 

182    

0-60   

2-81 

2-41 

1-36  

0-84   


26-00  14-71  0-10,  P  0-90= 100-36  B. 

24-31  12-78  015,  F  0-78=99-96  B. 

24-70  13-61  0-20,  F  0-35=99-30  Mich. 

24-46  12-99  =97-34  Damour. 

25-43  11-85  1-20  (&  F)=99-90  Richter 

26-63  13-90  0-84  (&F)=99-42  Ramm. 

24-07  12-53  1-62=100-40  Lechartier. 

28-19  11-00  018  (&F)=100-01  Ramm 

23-92  15*06  3-33  (&F)=99-43  Ramm. 

26  8  12-3  =100  Beudant 

24-69  18-89  0*40  (&P)= 99-1 2  Ramm 

26-12  14-90  =99-48  Ramm 
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2.  AcnNOLZTS;  M^gnesk^Idme-Iron  Amphibok. 

Si  &      te      iln  % 

13.  TabeiK,  gkusy  69-^5  3-96    0-31  2M0 

14.  Concord,  P&  66*33  1*67    4*30   2400 

15.  RaphaOe  66-80  0'40    6*30      ir,  22*50 

16.  Degero,  FSnL  68*26  133    6*65   20*66 

17.  Zillorthal,  laysL  65*50  6*26  22*66 

18.  Arendal,  gy.-gn,  66*77  0*97    6*88  21*48 

19.  Reichensteiii  68*89  0*67    3*79    28*37 

20.  HeUingfon,  gy.-grk  67*20  0*20  11*75     1*16  9*49 

21.  Riffelberg  67*25  0*22    6*67     0*63  21*81 

22.  Fleschhoni  68*18  8*17  11*27    1«*67 

23.  Orrijarfw,  dJc-ffn.  66*01  1*69    3*46    0*61  23*85 

24  Taber^,      AsbegtM  69*50  8*60   19-30 

25.  Tarentaiae         •«  68*20  0*14    3*08    0*21  22*10 

26.  KifmaHn            *'  67*98  0*68    6*32   22*88 

27.  Zilierihal          "  66*87  4*31     1*12  20-33 

28.  Tyrol                 "  67*50  3*88   23*09 

29.  Beichenstein     "  56*85  0*56    6*22   23*99 

30.  Zillerthal,  Hock  Cork  67*20  4*37   22*85 

3.  AsTEOUXE'f  MdffMaia^Iron  An^htbole;  AsbeBtiform. 


Oa       ti 

14-26  ,  F  1*16=100*62  R 

10*67  1*03=98  Soybert 

13*36  0*80,  ]?ra  0*80,   &  0  25=s: 
99*21  Hunt 

12*40  =99-18  Puruhjolm. 

18-46  1*29=99H)6  Ramm. 

13*66  2*20=100-86  Ramm. 

9'51  8*60=99*89  Richter. 

21*20  =100*96  Pipping. 

12-40  ,  F  0*83=99-81  Mera. 

11.59  ^,  F  0-29=101*07  Sch. 

13*60  1*02,  ^o  0*56,  l^Ta  0*48,  & 
0*88=100*56  Michaelson. 

12*65  =100*06  Murray. 

16*66  0*14,  F  0*6=99*46  B. 

12-96  =100*21  Ramm. 

17*76  =99*39  Meitzendorf: 

13*42  2-36=100*26  Scheerer. 

1 1*66  2*1 5,  On  0-40  Richter. 

18*39  2*48=100*24  Scheerer. 


31.  Tyrol,        Asbeska 

32.  Steten  Id.,      " 

33.  Komk  *< 


64*92     1*64  12*60  26*08 

55*20   11*82   80*78 

68*48 9*22    0*88    81*88 


4^  Bkhsbbikb;  MdffnenO'IAiM'MmgaiMse  AmpMboU. 

34.  Paisberg 

S5.  Longban,  FisL 


62*23   1*35  11*87     21*08 

54*16    0*62     1*77     6*09    20*18 


5.  CnvuDroTOHiiB;  Iron'Magnesia  Arnphibole. 

36.  GummiDgton  51*09    0*95  32*07     1*50    10*29 

37.  «  60-74    0*89  8814    1*77     10*31 

6.  BiarNBicoBiTE ;  Iron'Manganese  Amphibole. 

38.  Dannemora  48*89    1*46  38*21    8*46      2*92 

39.  BroMJo,  AM>efenriU  46*26  40*40  10*88 

7.  Gbuxbbitb;  Iron  AmphiboU, 

40.  Collobridrea  48*9      1*9    62*2     1*1 


8.  NXPHBITB. 

41.  China  64*68 

42.  «  68*91 

43.  «  68*88 

44.  "  68*46 

45.  »*  6802 

46.  "  67*28 

47.  K.  Zealand  67*10 

48.  Swiss  Lake-hab.  (})  56-83 

49.  «            "  66*14 


0-68 
0-72 


— —    6*28= 100*62  Thomson. 

2*25=100  Beck. 

0*04  =100Lappe. 


6-20  ^.Sra,  4  8*82=100  L 

6*06    0*12, 3Pe  2*80  Sfa  2*77,  S 
6*87=99-83  Michaelson. 


tr.     8*04^    ]?ra    0*76,   t  <r.= 

99*69  S.  <&  B. 

«r.     3*04,    Sa   0-54,  fe  <r.= 

100-43  S.  A  B. 

0*78   =100*67  Erdmann. 

2*47=100  Igelstrom 


0*6 


-=99*6  Gruner. 


0*68=100-97  Ramm. 
0*25,  K  0-80=99-23  a 
0*27,  t.  0-80=99-74  S. 

=98-76  Damour. 

=981 5  Damour. 

2-55=100*18  Scheerer. 
2-50=100-48  Scheerer. 
3*18=100-66  FelL 
3*72=99-93  Fell. 


In  anaL  3,  (J.=2*99j  anal.  6  and  8,  G.=2*93;  anaL  11,  G.=8*0;  anaL  12,  G.=3*003 ;  anal  17 
a.=:3067;  anaL  18,  G.=3-026;  anaL  19,  G.=3-004;  anal  20,  G.=3*166;  anaL  23,  G.=8-08 
anaL  41,  G.=2'96 ;  anaL  44,  45,  G.=2*97. 
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n.  Aluionous  Yabibties. 

1.  Edkntte;  MagnenO'Lime  AmphXboU,  Analyses:  1,  Rammehberg  (Pogg.,  ctii.  441);  1 
CiU'ander  (J.  pr.  Gh.,  zlii.464);  3,  Rammelsberg  (L  c);  4,  0.  Gmellu  (Ak.  H.  StoddL  1816);  5, 
Bonsdorff  (Schw.  J.,  ml  414^  xzxv.  123);  6,  7,  Eammelsberg  (1.  c);  8,  Bonsdorff  (1.  c.X 

2.  Pargatite  vm^  Hiymhlenda.  9,  T.  a  Hunt  (Bep.  G.  Can^  1863,  466);  10)  Bonsdorff  (L  a); 
n,  12,  Hiflinger  (Schw.  J.,  xxxi  289);  13,  Suckow  (Die  VerMtt.,  143);  14,  Delesse  (Ann.  d.  It, 
zvL  328,  1849);  15,  Kudematsch  (Pogg.,  zzzviL  685);  16,  Kassin  (Bamm.,  Min.  Ch.,  492);  17, 
Bonsdorff  (L  c);  18,  Henry  (G.  Rose,  Beiso  Ural,  I  888);  19,  Hlsinger  (L  c);  20,  Olausbrucb 
(Ramm.,  Ist  8uppL,  72);  21,  Struve  (Pogg.,  yll  350);  22,  Rammelsberg  (ib.,  IxzziiL  458);  23, 
24,  Waltershausen  (Vulk.  Gest,  111);  25,  Delesse  (Mem.  Soa  d'emuL  da  Doubs,  1847);  2«, 
Sharpies  (Am.  J.  ScL,  U.  zlii  271);  27,  Kudematsch  (I  c.);  28,  Bonsdorff  (L  c.);  29-85,  Bam* 
melsberg  (Pogg.,  ciiL  444);  86,  Delesse  (Ann.  d.  M.,  xyl  323);  37-40,  Rammelsberg  (1.  &);  41, 
Puzyrevskj  (Jahrb.  Min.,  1356,  352);  42,  Moberg(J.  pr.  Ch.,  zllu  454);  43,  Waltershausen  (I  c.); 
44,  Hisinger  (L  c.);  45,  Deville  (Et.  G.  Teneriffe,  1848). 

3.  Norautb;  Alvminous  Iron-Lvme  AmphihoJe,  46,  47,  Elaproth  (Beitr.,  t.  150);  48,  Bam 
melsberg  (L  c,  447) ;  49,  Schultz  (Bamm.  Min.  Gh.,  996). 

4.  Gamsigraditb;  Aluminotta  Inm-Mafhganese  AmpTiibole,    50,  MuUer  (B.  H.  Ztg.,  zz.  63). 

5.  Sjcaraqdhb.  51,  T.  S.  Hunt  (Am.  J.  Sci.,  XL  zzviL  848);  52,  Boulanger  (Ann.  d.  M.,  Tiil 
169): 


1.  Edbnitb;  Alwniwua  Magnesia-Lime  Amphibole, 


1.  Edenville,  gy. 

2.  Storgord,  FinL 
S.  Pargas,  gn, 

4.  "     pale-gn. 

5.  "  " 

6.  Momt)o,  hh.-gy, 

7.  Saualpe,  bn. 

8.  Aker,  gy. 


§i  £l 

51-67  5-75 

89-87  16-87 

46*12  7-66 

51-75  10-93 

46-26  11-48 

45-93  12*87 

49-33  12-72 

47-21  18-94 


9e 
2-86 


1-72 


te     ftn    Ag 

23-37 

2-89  21-46 

2-27  21*22 

3.97  18-97 

8*48   0-36  19-03 

4-56    1r.     2112 

4-68 17-14 

2-28   0-57  21-86 


Ca     JTa     4     fl      P 

12-42  0-76  0-84  0-46  =98-12  B 

17-61 =96-20  C. 

13-70  2-48  l-2l»  110  2-76=98-50  R 

10-04  1-83 =97*49  G. 

13-96  0*61 2-86,       gangue 

0*48=98*47  Bonsdoiff. 
12-22  2-24  0*98  0*69   =100-34  B. 

9  91  2-25  0-63  029  0-21=99*18  R 
12-78 0-44  0*9  =99*98  B. 


2.  Paroasitb  and  Hobnblensb;  Aluminotts  Jfagnesia-Lime'Iron  Amphibole. 
a,  Gontaining  not  over  10  p.  c.  of  ozjd  of  iron. 


9.  Madawaaka  B.  55*05  4-50  5*86 

10.  Pargas  45*69  12*18  7*32 

11.  *'  41*60  16-75  7-75 

12.  Lindbo  45-37  13-82  7*74 

13.  Pillefjold,  Norw.  45*37  14-81  8-74 

14.  Thi^lot^  gn,  60-04  8-95  9*69 

15.  Kie-jrudgrube  49-07  9-24  9-77 


20*95  13*44 

0-22  18*79  18-88 

0*25  19-40  14-09 

1*60  16-34  13*92 

1-50  14*33  14-91 

0*20  18-02  11-48  0*81  008  0*69 

20-29  10*33 


0*85   =  100*14  tt 

l-42=99-45  a 

0*50  =97*24  H. 

0*22   =98-91  H. 

=99*66  & 

-,  ^  0-24= 
100  Delesse. 

-=98-70  K. 


b.  Gontaining  oyer  10  p.  c.  of  ozyd  of  iron  and  under  20  p.  a 


10.  Zsidovacs  46*01  10*49  10-03   3-46  15  09  1380   

17.  Wetterau  42-24  13*92  14*69   0*83  13*74  12"24   

18.  Kaltajuva  45-18  11-34  16*16  17*65    9-87   

19.  Slatmyran  47-62    7-88  15-78   0-32  1481  12*69   

20.  Carinthia  46-03    8*37  17-44 18*48  10*23    

21.  Bain,Bohem.  40-08  17*69  12-82 18*50  11*01  0*89  0*18  018  1-04=98-57  S. 

22.  Hiirtlingen  42-52  11-00  16-69 13*45  12*26  1*71  1*92 


=98  88K. 

=9706  B. 

=100- 10  H. 

=98*60  H. 

=100*65  C 


28.  Etna  3975  16*29  — 

24.     **  40-91   18*68  — 

26.  Servanoe  47*40    7-16  — 

26.  Birmingham,  Pa.  47-77     7*69  — 

27.  LaPre8e{Bonnio)46'31  11*88  — 

28.  Nordmark,  Werm.48-8S    7*48  18*75    1-15  13*61  1016 


— ,  ti   1*01= 
100-45  Ramm. 

=97-52  W 

=99-56  W 

=100  Del 

=99-67  Sh. 

. ,  fi  0*66= 

98*55  KuderD«tsdi 
0*60  0  41=100-89  B 


102 
0*85 

1*00 


2'96        1*00   
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Si       21     fe     ^e     fin     %     Ca     fTa    &     £[     V 

89.  Vesuvius  3992  1410    600 11-03   0-30  10-72  12-62  1-66  3-31  037  — =98-78  R 

30.  Hartlingeo  42-52  1100    8-30   9-12 1345  12*25  171  1-92 ,  ti  101  = 

101-28  Ramia 
81.  Cemoain  40-65  14-31    681    7-18  14-06  12-55  1*64  1-54  0'2C   — ,  fi  080= 

99  10  Ramm. 
a2.  Honnef  4101  18-04    6-38  10-76 13*48    9-31  1-26  1-79  079   — ,  fi  1-53= 

98*34  Ramm. 
S3.  Steuielborg  39-62  14*92  10-28   7-67   0-24  11  82  12*65  1-12  18*18  0-48   — ,  tl  019= 

99*67  Ramm. 

84.  Bosgolovak  4424    8*86    613  11-80 13*46  10*82  2-08  0*24  039  0-26=98-27  R. 

85.  Pargas  4126  11-92    4-83   9*92    tr,     1349  11*95  1*44  2*70  0*52  1*70=9973  R. 


c  Containing  oyer  20  p.  c  of  oxyda  of  irpn  and  manganese  unite«L 


36.  Faymont  41*99  11 '66   2222  12*59    955      1-02       1*47 

87.  Arendal  43-18  1001     6-97  1448   0*29    9*48  11*20  216  1*80  0*37 

38.  PhiUpstadt  87*84  12*06    4*87  1238   0*68  12-16  1401  0*75  2*63  0*80 

89.  Fredericksvam  40*00    8*00  10-1011*04    1*03  11*51  10-26  2*72  263  0*60 

40.  "  40*00    7-37  10-45 13*38   186    7*61  1128      626       0*54 


41.  Nor^vay  8784  1266  10*24   9-02 

42.  Kimito,  PinL         43*23  11-78   26-81 

48.  Etna,  V.  di  Bove  43*84    9*27    21-79 

44.  Garpenberg  63*50    4-40   22*52 

45.  Teneriffe  46*23    925   2984 


0-76  10-36  11-43  4*18  211  1-85 

1*61    7-04    9-72 

11-70  12-06 0*84 

0*36  11*86    4-66 0  60 

606    S 37 


=100  D. 

=94-44  R. 

=97*67  R 

,  tl  0-80= 

98*59  R. 

,  fi  1-07= 

98*70  Ramm. 

=99-93  P. 

=100-14  M. 

=99-49  W. 

=9710  H. 

=99-25  D. 


8.  Noraute;  Alumiuma  Iron-Lime  Arr^hiboU. 


46.  Nora,  Westm'nl'd 4200  1200  8000 

47.  Fulda,  Hesse        4700  26*00  15O0 

48.  Brevig  42*27     6*31   6*62  2172 


49.  Hnttenthal 


46-13  14-96   2-95  2187 


0-26    2-26  11-00   tr.   0-76   =9825  K. 

2-00     800 0*6     =98  00  K. 

1*18     8-62    9*68  314  265  0*48   ,  ti  101  = 

98-63  Ramm. 

1*79  10-04  0*87  0*18  112 =99-41  a 


4.  Gausioradits;  AlumimmB  Iron-MimffwieM  AmpfUbole, 
50.  Gamsigrad  46-68  13-63   12*29   6-00    844    8*83  817  100 =99*94  31. 


6.  SXASAGDnX. 

M.  Alps, pale gn,        64-30    4-64  3-87  19-01  1372  280  —  080   — ,  iS'i  tr.,  €i 

0-61=9916  Hunt. 

52.  Corsica  40*80  12-60   3*20    1*40  11-20  23*00 5-2     ,  €r  2  00= 

99*40  Boalaiigcr. 

In  anal.  1,  G.=3059;  anaL  8,  G.=3104;  anal  6,  G.=3*128;  anal  7,  G.=3102,  /A/=124' 
8' —124'*  12' ;  anal  8,  called  grammatite;  anal.  9,  G. =3*054,  High  Falls  of  the  Madawaska,  Can.; 
uiaL  14,  G.=3'059;  16,  from  near  Euongsberg;  anaL  16,  G.=3*136;  anaL  21,  in  basalt;  22,  in 
trachyte;  anaL  26,  G.=3*114,  in  syenite;  anaL  29,  G.=3-282,  in  a  block  from  Somma;  anaL  80, 
G.= 8-270,  in  basaltic  tufa;  anaL  31,  G. =3*225,  in  basaltic  wacke ;  anaL  32,  G.=8'277;  anaL  33, 
G.— 3*266,  in  trachyte;  anaL  34,  G.=S-2]4;  anal.  85,  G.=3'215;  36,  in  diorite;  anaL  87,  G.= 
3-276;  anaL  38,  G.=3-378;  anaL  39,40,  G.= 8  287, /A 7=124*  7',  in  zircon-syenite;  anaL  41, 
G.=3'28,  in  zircon-syenite;  anaL  48,  G.=3-428,  often  called  ^Egirine;  anaL  49,  G.=3-25,  with 
magnetite;  anaL  51,  fh>m  euphotide  of  Alps;  anaL  62,  from  euphotide  of  Fmmalto^  Corsica^ 
G.=8*10. 

In  the  YesuTins  amphibole  (syntagmait^  Breith.)  Mitscherlich  found  Pe  9*96  and  ^e  19-30; 
n  the  Hartlingen,  respectively,  6*63  and  6*46 ;  in  the  Wolsberg  13-25  and  2*59;  in  the  Arendal, 
S-69  and  14*65. 

The  smaragdUe  of  Corsica  afforded  Vauquelin,  in  an  imperfect  analysis  (Baud.  Min.,  iL  134X  Si 
W-0,  Si  21-0,  Mg  6-0,  Ca  13-0,  oxyd  of  iron  6*6,  ^r  7*5,  Cu  1-5=104*6 
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Au  adinciue  rock  from  St.  Frands,  Canada,  afforded  T.  S.  Hunt  (Rep.  O.  Can.,  1863,  466)  S 
62-30,  3tl  1*30,  Mg  21-50,  Ca  15*00,  f'e  6'Y5,  '^i  iir.,  ign-  3-l0=99*95. 

The  ByssolUe  of  Saussure,  Dauphinj,  as  analyzed  hj  Vanquelin  and  Maoquart  (J.  Soc.  PhilouL, 
Ka  54),  afforded  Si  47,  Fe  20,  Mn  10*0,  Mg  9*3,  Oa  11 '8 =95*6.  Occurs  with  a  black  ozjd  of 
manganese. 

The  analysis  by  Thomson  (Ann.  Lya  N.  H.  N.  York,  ilL  50X  referred  by  Shepard  lo  holUmiie,  is 
shown  by  B.  Siliiman,  Jr.  (Am.  J.  Sci^  IL  viil  391),  to  pertain  probably  to  an  actinolite  from 
Bolton. 

The  fluorine  in  many  hombiendes  is  supposed  to  exist  as  fluorid  of  calcium,  and  this  ingredient, 
according  to  Bonsdorff,  may  constitute  1  part  in  5  of  the  mineral. 

Pyr.,  etc. — The  obsenratioas  under  pyroxene  apply  also  to  this  species,  it  being  impossible  to 
distinguish  the  varieties  by  blowpipe  dukracters  alone. 

isorruyrphous  and  Dimorphous  relatiotu  1o  Pyroxenc-^The  analogy  in  composition  between  pyr- 
oxene and  hornblende  has  been  abundantly  illustrated.  They  have  the  same  general  formula ; 
and  under  this  formula  there  is  but  one  difference  of  any  importance,  viz.,  that  lime  is  a  promment 
ingredient  in  all  the  varieties  of  pyroxene,  while  it  is  wanting,  or  nearly  so,  in  some  of  those  of 
hornblende. 

The  analogy  between  the  two  species  in  crystalliflition,  or  their  essential  isomorphism,  was 
pointed  out  by  Q.  Rose  in  1831,  who  showed  that  the  forms  of  both  were  referrible  to  one  and 
the  same  Aindamental  form.  The  prism  /  of  hornblende  corresponds 
in  angle  to  t-2  of  pyroxene;  that  is,  if  the  horizontal  axes  of  the 
latter  species  be  ft:  e,  those  of  the  former  will  be  & :  2c  Calculating 
from  the  angle  /A  /in  pyroxene,  87°  5',  the  angle  of  »-2  is  precisely 
1S4°  30',  or  the  angle  /a  /  in  hornblende.  The  annexed  table  e» 
hibits  the  symbols  of  the  planes  in  hornblende  as  they  would  be  on 
the  augite  type. 

But  while  thus  isomorpbous  in  axial  relations  or  form,  they  ar« 
also  dimorphous.  For  (1)  the  cleavage  in  pyroxene  is  parallel  to  the 
prism  of  87°  5',  and  in  hornblende  to  that  of  124|°.  (2)  The  occur* 
ring  secondary  planes  of  the  latter  are  in  general  diverse  from  those 
of  the  former,  so  that  the  crystals  differ  strikingly  in  habit  or  system 
of  modifications.  Moreover,  in  pyroxene  columnar  and  fine  fibrous 
forms  are  uncommon ;  in  hornblende,  exceedingly  common.  (3)  The 
several  chemical  compounds  under  pyroxene  have  one4emih  higher 
spedfie  gravity  than  the  oorresponding  ones  under  hornblende ;  that 
is,  a  compound  (as,  for  example,  (1  Ca+i  >lg)*  Si*)  having  G.=3-28 
under  the  former,  has  approximately,  G.=2'95  under  the  latter. 

Again,  twins  occur  composed  part  of  amphibole  and  part  of  pyr- 
oxene, a  fact  bearing  on  the  isomorphism  and  dimorphism  of  the 
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Obs. — Amphibole  occurs  in  many  crystalline  limestones,  and  metamorphic  granitio  and  schis- 
tose rocks,  and  sparingly  in  serpentine,  and  volcanic  or  igneous  rocks.  Tremolite,  the  magnesir 
lime  variety,  is  espedcdly  common  in  limestones,  particularly  magpiesian  or  dolomitic:  actinolite, 
the  magnesia-lime-iron  variety,  In  steatitic  rocks ;  and  brown,  dark-green,  and  black  hornblende, 
in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rocks  of  which  it  forms  a  constituent 
part    Asbestus  is  often  found  in  connection  with  serpentine. 

Horntlknde-rock^  or  amphiboiyte^  consists  of  massive  hornblende  of  a  dark  greenish-black  or  blauK 
color,  and  has  a  granular  texture.  Occasionally  the  green  hornblende,  or  actinolite,  occurs  in 
rock-masses,  as  at  8t  Francis,  in  Canada. 

HambleTtdeschisi  has  the  same  composition  as  amphibolyte,  but  is  schistose  or  slaty  in  struc- 
ture. It  often  contains  a  little  feldspar.  In  some  varieties  of  it  the  hornblende  is  in  part  in 
minute  needles. 

Diabase  is  a  fine-grained,  compact  hornblende-rock,  tough  and  heavy. 

ApTianyte  (or  comeine)  is  like  diabase,  but  is  without  distinct  grams  (whence  the  name,  from 
dtpavfiij  unmanifesC)^  and  breaks  with  a  smooth  flint-like  fracture. 

Syenite  is  a  granite-like  rock,  containing  hornblende  along  with  quartz  and  ortliodase  feldspar. 
Dioryte  is  a  similar  rock,  grayish-white  to  nearly  black  in  color,  consisting  of  hornblende  and 
albite.  HbrnMendic  or  syeniUc  gneiss  has  the  same  constitution  as  syenite,  but  differs  in  having  a 
gneissoid  or  semischistose  structure. 

Horhblendic  graniie  contains  hornblende  in  addition  to  the  ordinary  constituents  of  g^nito, 
quartz,  feldspar,  and  mica.  Gneiss  and  mica  schist  are  ofWn  homblendic  in  the  same  way.  The 
hornblende  in  mica  schist  is  usually  in  prisms,  eitiier  stout  or  acicular,  which  sometimes  aro 
aggregated  in  sheaf-like  tufts.    The  fasdcidite  of  Hitchcock  is  merely  this  tufted  hornblende. 

The  dark-green  antique  porphyry  contains  hornblende  in  its  compact^  diabase-like  maes,  and  ia 
therefore  called  diabaae-porphyry.    G. = 2 '9 — S-O. 
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Hornblende  la  often  disseminated  in  black  prismatio  crTStals  through  traobyte,  and  also  through 
other  igneous  rocks,  especiaUj  the  feldspathic  kinds. 

EuphoUde  consists  of  a  whitish  or  greenish  compact  base  of  yarjing  oonstitutlon,  with  imb^ded 
maragdiU.  The  euphotide  of  Corsica  has  been  called  corsilyte  (p.  235).  The  sanssuriUj  as  shown 
by  Hunt  (Am.  J.  ScL,  zxyiil  386),  is  either  compact  UtM^epidok,  as  that  of  the  Alps,  compact 
meioniiei  as  that  of  Mt  Qendvre,  or  compact /e2(29par;  these  different  kinds  being  distinguishable 
by  their  speciflo  gravi^. 

The  compact  tremoUte  called  nepTyriU  is  found  in  talcoee  rock  or  schist,  and  granular  limestone 

Aussig  and  Teplitz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargas  in  Finland,  afford  fine  speci- 
mens of  the  dark-<^lored  hornblendes.  AcUnoUie  occurs  at  Saltzbnrg  and  Greiner  in  the  Zillerthal ; 
tremoUle  at  St  Qotbard,  in  mnular  limestone  or  dolomite,  the  Tyrol,  the  Bannat,  Gulsjo  in  Sweden, 
etc.  CalamUe  occurs  at  N ormarken  in  Sweden,  in  prisms  in  serpentine.  Asbestua  is  found  in 
SaToy,  Saltzburg,  the  Tyrol ;  also  in  the  idand  of  Corsica,  where  it  is  so  abundant  that  Dolonueu 
employed  it  in  padcing  his  minerals.  Bock  cork  Is  obtained  in  Saxony,  Portsoy,  and  Leadhills, 
where  also  mountain  leather  occurs.  Oisans,  in  France,  affords  a  variety  of  amianthus,  composed 
of  fibres  haying  some  degree  of  elasticity ;  it  is  the  cuntcmihoide  of  Haiiy. 

In  the  United  States,  in  ifatne,  black  crystals  occur  at  Thomaston,  at  Moultenboro  in  syenite ; 
pargasite  at  phipsburg  and  Parsonsfield ;  radii^ed  or  asbestiform  actinolite  at  Unity;  tremditeat 
Thomaston  and  Baymond.  In  K.  Hamp^  black  crystals  atFranconia.  In  VermmUy  glassy  and  ra- 
diated actinolite  in  the  steatite  quarries  of  Windham,  Beadsboro*,  and  New  Fane.  In  MaeB,^  white 
crystals  at  Lee  (l^  m.  S.W.  of  the  meeting-house),  and  at  Newberg;  glassy  and  radiated  actinolite 
at  Middlefield  and  Blanford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Lee,  and  Great  Bar- 
rington;  black  crystals  at  Chester;  asbestus  at  Brighton,  Sheffield,  Pelham,  Newbury,  Dedham; 
cummingtonite  at  Cummlngton  and  Plainfleld.  In  Oojwl,  in  large  flattened  white  crystals  and  in 
bladed  and  fibrous  forms  (tremolite)  in  dolomite,  Canaan,  between  the  Falls  and  the  post-oiBoe, 
and  also  at  other  places  in  Litchfield  Ca ;  asbestus  at  West  Farms,  Winchester,  and  Wilton,  and 
with  mountain  leather  formerly  at  the  Milford  serpentine  quarries.  In  N.  Tork^  in  good  black 
crystals  at  Willsboro',  presenting  interesting  forms;  also  near  the  bridge  at  Potsdam,  St 
Lawrence  Ca;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.  (f.  229);  dark  green 
crystals  near  Two  Ponds,  and  also  1  m.  N.,  2i  m.  N.,  and  1  m.  S.,  of  Edenyille,  together 
with  gray  or  hair-brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  granular  limestone ; 
of  yarious  forms  and  colors,  and  often  in  large  and  perfect  crystals,  near  Amity;  in  dark 
green  crystals,  with  ilmenite,  at  the  Stirling  mines.  Orange  Ca;  in  short  green  crystals  at 
Gouvemeur,  sometimes  2  or  3  in.  in  diameter,  along  with  apatite ;  in  Bossie,  2  m.  N.  of  Oxbow, 
the  variety  pargasite  in  neat  bright  green  crystals ;  glassy  and  radiated  actinolite  near  a  hamlet 
called  Pecksville,  in  f^shkill ;  radiated  at  Brown's  serpentine  quarry,  8  m.  N.W.  of  Carmel,  Putnam 
Ca ;  in  large  white  crystal;  at  Diana,  Lewis  Co. ;  ractiated  and  bladed  tremolite  at  Dover,  Kings- 
bridge,  the  Eastchester  quarries,  Hastings,  and  near  Yonkers,  in  Westchester  Co. ;  at  Knapp's 
quarry,  Patterson,  in  Putnam  Co.,  and  on  the  banks  of  Yellow  lake  and  elsewhere  in  St  Lawrence 
Co. ;  asbestus,  near  Greenwood  Furnace ;  Bogers's  farm  in  Patterson ;  Colton  rock  and  Hustis's 
form  in  Phillipstown,  Putnam  Co. ;  near  the  Quarantine  in  Bichmond  Co.,  where  the  fibres  are  two 
to  three  feet  long.  In  N,  Jersey^  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other 
varieties  of  the  species  at  Franklin  and  Newton ;  mdiated  actinolite  at  Franklin ;  tremolite  at 
Franklin ;  asbestus  and  mountain  leather  at  Brunswick.  In  Penn,^  actinoUte  in  Proyidenoe,  at 
Mineral  Mill,  in  Delaware  Co. ;  at  Unlonville ;  at  Kennott,  Chester  Co.,  often  in  fine  crystals ; 
tremolite  with  asbestus  at  Chestnut  Hill  near  the  Wissahiccon,  near  PhUadelphia,  at  London 
Grove,  Chester  Co. ;  nephrite  at  Easton.  In  Maryland^  actinolite  and  asbestus  at  the  Bare  Hills 
m  serpentine ;  asbestus  at  Cooptown.  In  Yvrginia^  actinolite  at  Willis's  Mt,  in  Buckingham  Co. ; 
asbestus  at  Bamet's  Mills,  Fauquier  Ca 

Alt. — The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  page  220).  The  fibrous 
and  diallage-like  yarieties  are  especially  liable  to  take  up  water,  owing  to  the  finely  or  thinly 
divided  state  of  the  mineral  Talc,  steatite,  serpentine,  chlorite,  biotite,  pinite,  chabasite,  limoaite, 
magnetite,  iron  ochre,  are  among  the  reported  results  of  alteration. 

At  Utneuau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after  product  from  the  chlorite)  iron- 
ochre,  occur  as  pseudomorphs  after  hornblende  (y.  Fritsch,  ZS.  GeoL  Gk)S.,  xiL  104).  GroppUe, 
and  perhaps  rosUe^  as  suggested  to  the  author  by  L.  Saemann  (4th  edit,  p.  287),  may  be  altered 
pargasite.  Genth  describes  the  asbestiform  or  fibrous  serpentine  of  Texas  and  Providence,  Pa., 
and  the  baUimorUe  as  altered  asbestus,  and  a  chrysolite  of  Delaware  Co.,  Pa.,  aa  altered  actinolite 
(Am.  J.  Set,  IL  xxxiii  203). 

The  following  are  analyses  of  altered  amphiboles :  1,  Smith  k  Brush  (Am.  J.  Sci^  IL  xvi.  49) ; 
2,  Thomson  (Min.,  i.  209);  3,  C.  A.  Joy  (Ann.  Lye.  N.  H.  N.  Y.,  viii.  123) ;  4,  5,  Beck  (Min.  N.  Y., 
307);  6,  Suckow  (Die  Verwitt  Min.,  143);  7,  Delesse  (Ann.  d.  M.,  IV.  i.  317);  8,  Wiehag6 
(Bamm.  Min.  Ch^  499);  9,  Madreil  (Pogg.,  IxiL  142);  10,  Schults  (BamsL  Min.  Ch.,  499) ;  11,  T 
a  Hunt  (PhiL  Mag.,  rV*.,  iL  66,  and  Bep.  G.  Can.  1863,  491): 

16 
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^ 

Si       £l          te    iHTL   iLg      da    JTa      ti 
l.i2yda»<^ftyBtfc,N.T.  f  58-38      tr.         8-76   2934     0*88    2-26,]8:fr.=99-6'r&AB 

2.  .  "  "  64-98     1-56   3Po9-83  1*20  18-38 11-46,  fi]  6-80=99-20  T. 

3.  "  "  46-43    9-38  1-88  28-80     6*06   8-68=99-63  Joy. 

4.  "Warwick  86-00  32-33 20-tO  1080 =98-83  Beck. 

6.        "  84-66  25-83 2522     6-09   9-09=99*39  Beck. 

6.  Ffllef jeld,  Nor.  40-32  17-49 Pe  18-26  2-14    9*23     6-37   8-00=10081  Suckow 

7.  Vosges  48-64  12-60        6-19  0-93  17-74    9-10  1090=100  Delesse. 

8.  Siebengebirge  84-87  10-78  Pe  20-48   4*90    4*78  3-63  20-24=100  Wiehage. 

9.  Wolfsberg  44-08  14-3l3Pe25-66   233  10*08   3-44=99-74  MadreU. 

10.  Oatan^aro  46-08  11-81       1410   10-72     8-74  0*93     303, F©  1-77=98-88 a 

11.  Logamie  83*28  13-30  Fel-92  36*60 16-00=100  T.  S.  Hunt 

AnaL  4, 6,  crystals  having  the  angles  of  hornblende,  steatitic  in  feel  and  hardness ;  6,  day-like ; 
7,  from  a  micaceous  porphyry  at  Traits-de-B;oche,  small  prisms :  8.  from  trachyte  at  Margaretten« 
kreuz ;  9,  large  crystals,  G.=2-04,  from  Wolfsberg,  near  Gemosin  in  Bohemia ;  10,  soft  greenish- 
brown  crystal;  11,  associated  with  pale-green  serpentine,  phlogopite,  and  apatite,  in  Lanrentian 
crystalline  limestone,  and  having  the  form  and  cleavage  of  hornblende,  though  edges  rounded ;  I  A I 
about  124". 

The  hydrous  aiUhophyUiUe  of  New  York  Island  occurs  m  place  near  the  comer  of  59th  street  and 
10th  avenue,  and  also  in  many  places  in  boulders.  The  variations  in  the  analyses,  as  well  as  in 
the  aspect  of  the  material,  show  that  it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite. 

247A.  Waldhbimitb.  (Amphibol  ahnliches  Min.  von  Waldheim  A,  Knop^  Ann.  Ch.  Phamu, 
ex.  363,  1859;  Waldheimit  Bamm.,  Min.  Gh.,  780,  1860.)  An  amphibole-like  mineral,  which 
contains  much  soda,  and  is  peculiar  also  in  its  excess  of  silica,  both  suggesting  that  it  may  be 
amphibole  altered  by  the  alkaline  process.  It  occurs  in  veins  an  inch  thick,  and  resembles  actin- 
elite.  H.=&;  G.=2'957;  color  leek-green;  translucent.  Oomposition,  according  to  Knop  and 
Hoffinann,  the  silica  in  each  being  a  mean  of  two  determinations  (Ann.  Ch.  Pharm.,  ex.  368) : 


Si 

^ 

te 

fin 

Ag 

da 

Sa 

68-71 
68-45 
68-45 

1-52 
1-92 
1*74 

6-65 
6*53 

5-79 

0-25 
0*51 
0*32 

10*01 
11-12 
10-83 

11*53 
10*28 
10*76 

12-88=100-05  Knop. 
12*61-100-42  HoffmamL 
12-98=101-12  Hoflinann. 

It  lost  0-5  p.  c.  by  ignition.    The  oxygen  ratio  for  ft,  fi,  Si  is  11*84 :  0*80  :  31*24. 

From  serpentine  at  Waldheim  in  Saxony.  The  large  amount  of  soda  present  suggests  a  rela- 
tion to  arfvedsonite.  It  is  to  be  observed  that  the  excess  of  silica  occurs  along  with  an  unusual 
proportion  of  alkali, 

247B.  ElOESCHABOFFtTE.  (Kokscharowlt  N,  Nordenskioldy  Bull  Soc.  Nat.  Moscow,  xxx.  223, 
1857.)  Like  tremolite  in  appearance.  /A  7=124°— 124"*  5',  Koksdiarof.  In  aggregations  of 
prisnis,  witli  acute  edges  replaced.  Cleavage:  JJ  two,  equal,  very  distinct.  H.=5— 6-6.  G.= 
2*97.  Lustre  subadamantine  to  vitreous.  Colorless,  dirty-white;  brown  to  dark-brown  from 
impurity.    Subtranslucent    Fracture  splintery. 

An  analysis  by  Hermann  (J.  pr.  Ch.,  IxxxviiL  197)  afforded : 

Si  £l  :^e  Ag  Oa  iftL  t.         ign. 

46*99        18-20        2-40        16-46        12*78        1*63        1-06        0-60=99*01 

Giving  the  0.  ratio  for  ft,  fi.  Si  11-19  :  8*60  :  2462;  or,  for  &+fi.  Si  19-69  :  24-62=1 :  1*25;  for 
]Et :  fi-f  Si  11-19  :  33*02.  It  appears  to  be,  like  edcnite,  a  magnesia-lime  amphibole,  but  with  a 
very  large  proportion  of  alumina)  and,  moreover,  part  of  the  alumina  must  be  basic  if  it  comes 
under  the  usual  amphibole  formula. 

In  a  closed  tube  only  traces  of  water.  B.B.  in  the  forceps  fbses  easily  to  a  white  translucent 
pearl,  coloring  the  flame  yellow;  with  borax  a  clear  colorless  glass. 

Occurs  associated  with  lapis-lassuli  near  L.  Baikal,  in  Siberia.  Named  after  the  Russian  miner- 
alogist, Eokscharof. 

247C.  ScHRPPBBiTiB  BreUh.  (B.  H.  Ztg.,  xxiv.  429).  Breithaupt  has  referred  to  schefferite  of 
Michaelson  a  mineral  of  the  same  lo^ty — Longban,  with  rhodonite — which  differs  from  it 
widely  in  composition,  if  the  analyses  may  be  trusted.  Moreover,  it  occurs  in  crystals,  while 
the  true  schefferite  is  known  only  massive.    The  following  are  its  characters : 

Monodiuic;  /A  7=120"  46' ;  basal  plane  (x)  on  *-i=147''  80',  or  32^'  to  the  axis.  The  crysta. 
has. the  planes  /,  i-»,  i-i,  the  bajBal  plane  referred  to,  and  a  hemidome  on  the  acute  angle  in  front. 
Cleavage :  rather  distinct  in  one  direction,  perhaps  also  parallel  to  x.  Mostly  massive,  fine  granu- 
lar.  H.=5— 5*5.  G.= 3*433— 3*436,  Lustre  vitreous.  Color  chestnut  to  dove  and  reddish 
brown.    Streak  pal©  yellowish-gray.    Subtranslucent  to  opaque. 
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Compositioii  aooording  to  Br.  Winkler  (L  a): 

Si  £1  Fe         ]![n         $i         ftg        fti         & 

49-60        1-42        26-43        6*78        0-20        427        776        0-19 

The  iron  was  ascertained  to  be  all  BesqniozTd.    The  analysis  afforded  also  8*08  Ca  C,  and  O'Ot 
An  0.    It  requires  farther  study. 

248.  ARFVXa>SONITB.    Brooke^  Ann.  PhiL,  v.  381, 1828.    Arfwedsonlt    Soda-hornblende. 

Probably  monoclinic.  /A 7=123^  55',  Brooke;  123^  60'  t.  KobeU; 
123''  80',  Breithaupt;  about  124°  40',  Brevig  mineral,  DeBcloizeaux. 
Cleayage :  perfect  parallel  to  /;  imperfect  to  i^.    Also  cleayable  massive. 

H.=6.  G.=3-44,  Brooke ;  3-329— 3-340.  Breithaupt ;  3-589,  Kammek- 
berg.  Lustre  vitreous.  Color  pure  black ;  in  thin  scales,  deep  green, 
Greenland,  or  brown,  Brevig.  Streak  grayish-green.  Opaque  except  in 
very  thin  splinters.     Fracture  imperfect^  conchoidal. 


Oomp.— 2A*Si«+8Pe8i*,  Bamm.,  =(tft*+JPe)Si*,  which,  making  fts^i^e+iSa,  =Smai 
60-6,  sesquiozyd  of  iron  26*9,  protoxyd  of  iron  121,  soda  10*6-=100.  36'Si'+29eSi*  T.Kobel], 
=(l  ft*  +  f  fi)  Si*.  Analyses :  1,  Thomson  (Min.,  i  483) ;  2,  v.  Kobell  (J.  pr.  Gh.,  zlil  8,  and  xcL 
449);  3,  Bammelsberg  (Pogg.,  dii  292,  306);  4,  Plantamour  (J.  pr.  Oh.,  niT.  800): 


Si 

Si 

9e 

te 

An 

Ag 

Ca 

Sa 

4       en      ign. 

I.  Greenland  60*51 

2-49 

86-14 

7-46 

1-56 

0-96=98-12  T. 

2.          "         49-27 

2-O0 

14-68 

23-00 

0-62 

0-42 

1-60 

8-00 

«r.      0-24     — =98-17  K. 

3.          "          61-22 

«r. 

23-75 

7-80 

1-12 

0-90 

2-08 

10-68 

0-68     0-l6=98-29R. 

4.  Brevig        46-57 

8-41 

24-88 

207 

6-88 

6-91 

7-79 

2-96,  ft  2-02= 100-99  PL 

In  the  above  analyses  the  degree  of  oxydation  of  the  iron  was  determined  only  in  those  by  Bam- 
melsberg and  Y.  KobelL  A.  Mitscherlich  has  obtained  (J.  pr.  Gh.,  Izzxvi.  11)  for  the  Greenland 
A.,  Pe  26-37,  ]^e  6-93. 

Pyr.,  etc.— B.B.  fuses  at  2  with  intumescence  to  a  black  magnetic  globule ;  colors  the  flame  yel- 
low (soda);  with  the  fluxes  gives  reactions  for  iron  and  manganese.    Not  acted  upon  by  acids. 

Oba. — Occurs  in  black  homblende-like  crystals  at  KangerdUuarsuk  in  Greenland,  with  sodalite, 
eudialyte,  and  feldspar ;  also  in  zircon-syenite  in  Norway,  at  Brevig,  and  in  beds  of  magnetite 
at  ArendaL  Beported  also  from  Horberigberg,  near  Oberbergen,  with  ittnerite  and  ilmonite. 
The  Brevig  mineral,  analyzed  by  Plantamour,  hsa  been  referred  to  cBgirine.  The  angle  given  de« 
termines  its  relation  to  the  amphibole  sub-group. 

249.  OROOIDOUTE.  Blau-Eisenstein  (fir.  S.  AfHca)  Klapr.^  Mag.  BerL  Ges.  N.  Fr.,  v.  72, 
1811,  Beitr.,  vL  237,  1816.  Krekydollth  ffau8m,j  GeL  Anz.  Gott,  1686,  1881.  Blue 
ABbestns. 

Fibrous,  asbestus-like ;  fibres  long  but  delicate,  and  easily  separable. 
Also  massive  or  earthy. 

H.  =4.  G.=3-2— 3-265.  Lustre  silky.  Color  and  streak  lavendei>blue 
or  leek-green.    Opaque.    Fibres  somewhat  elastic. 

Oomp. — ^The  analyses  by  Stromeyer  air<^  nearly  ft'  Si* + 2  d ;  but  the  degree  of  oxydation  of 
the  iron  is  undetermined.  Analyses:  1,  2,  Stromeyer  (Pogg.,  xxiii.  153);  8,  Delesse  (Ann.  d. 
M.,III.x.8l7): 

Si        f'e        fln      %      Ca      fTa     H 

1.  A!GnOBL,flbrmi8    50-81     83-88      0-17      2-32    0-02    703    5-58  =98-81  Stromeyer. 

2.  "      earthy     61-64    84-88      0-02      264    0-06    7-11    401=99-86  Stromeyer. 

3.  Voflges  63-02    26-62&nO-50    10-14    1*10    669    2-52,  ]&  0*39,  01 0*61, 1^0*17=99*66. 

PyXf  etc. — In  the  dosed  tube  yields  a  small  amount  of  alkaline  water.  B.B.  Aises  easily  with 
sitnmesoence  to  a  blade  magnetic  glass,  coloring  the  flame  yellow  (soda).  With  the  fluxes  givei 
feactiooB  for  iron.    Unacted  upon  by  adds. 
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ObB. — Occurs  in  Soutli  Africa,  in  the  Grigna  country,  beyond  tlie  Great  Orange  riyer,  700  la 
up  from  the  Oape  of  Good  Hope ;  in  a  micaceous  porphyiy  at  Wakembach  in  the  Vosges  (anal 
H) ;  at  Stayem,  Norway,  in  sdrcon-syenito,  along  with  arfVedsonite,  to  which  it  is  closely  related, 
and  of  which,  as  has  been  suggested,  it  may  be  a  fibrous  or  asbestiform  variety ;  at  GoUing  in 
Salzburg,  in  gypsum  with  blue  quartz;  at  EuJca,  near  Domascbow  in  Moravia,  with  a  fenuginoua 
dolomite ;  in  Greenland,  both  fibrous  and  earthy.  In  the  African,  the  fibres  of  the  fibrous  seams 
or  masses  make  an  an^^e  of  about  106''  with  the  opposite  surfaces  of  the  seaui,  according  to  Haua- 
mann ;  and  the  same  author  states  (Handb^  743,  1847)  that  a  cylinder  of  it  rihr  of  au  inch  in  di- 
ameter, supported  91  Hanoverian  pounds  before  breaking,  while  one  of  asbestus,  ihs  of  an  inch 
in  diameter,  broke  with  a  weight  of  6  ounces. 

The  Btavem  mineral,  referred  here  by  Hansmann,  is  the  Faseriger  Siderit  Leonh.,  GehL  J.,  ill. 
101,  and  Euriges  Bisenbhui  Hauam,^  Handb.,  1076, 1813. 

Named  from  k^kh  (or  Kp(nAi\  woo/,  in  allusion  to  its  fibrous  structure. 

260.  WXOUTISITB.   Widityne  Xatiref^  Ann.  Ch.  Phys.,  lix.  107, 1885.  Wiohtisit  Eaumnann. 

Massive ;  cleayage  parallel  to  the  sides  of  a  rhombic  prism,  nearly  rect- 
angular, according  to  Laurent. 

Scratches  glass.  G.=3*03.  Color  black.  Lustre  doll.  Fracture  angu- 
lar, or  flat  conchoidal. 

Oomp^i&*+ifi)  Si*.  Analyses;  1,  Laurent  (L  c);  2,  Strdmborg  (Aippe  Finska  IGn.,  17) : 


Si 

£1 

Fe 

t^ 

ife 

Ca 

]»a 

66-8 

13-3 

4-0 

18*0 

8-0 

6-0 

8*6=99*1  Laurent 

54-24 

14-27 

— 

15-63 

3-86 

6-65 

8*88,  fin  2-70=10O-22  Stromboig. 

B.B.  fVises  to  a  black  enamel  and  becomes  magnetic    Kot  attacked  by  adds. 

From  Wichtis  in  Finland.  Dufir^noy  observes  that  a  specimen  examined  by  him  had  no 
cleavage. 

Gmelin  has  analyzed  a  mineral  from  a  basaltic  rock  near  Wetterau  (Jahrb.  Min.,  1840,  549), 
haying  G.= 2-706,  and  not  acted  upon  by  adds,  which  has  essentially  tiie  composition  of  wich- 
tisite,  it  affording  Si  66-80, 3tl  16-82,  *e  12-06,  Mn  3*72,  Ca  4-85,  Ag  6-05,  t  0-34,  jSTa  3-14^  oor- 
respondiug  dosely  to  (i  ]Et'+i  £1)  Si\  Bammelsberg  indudes  the  analysis  among  those  of  pyr* 
ozene,  but  speaks  of  the  composition  as  anomalous;  unlike  the  augites,  the  alumina  does  not 
replaoie  any  of  the  sHica. 

251.  Olauoophanb  Hausmanfif  Qel  Anz.  Gott,  195,  1845.  Orthorhombic  or  monodinic  In 
indistinct  long  thin  six-sided  prisms,  made  up  of  the  planes  /  and  i-l,  and  longitudinally  striated. 
Also  granular  massiye.  H.=6'5.  G.=3'I03 — 3*118.  Lustre  vitreous  to  pearly.  Oolor  blue, 
lavender-blue,  bluish-black,  grayish.  Streak-powder  grayish-blue.  Translucent  to  opaque.  Brit- 
tle.   Powder  sliRhtly  magnetia 

Oomp^}  ft* + 1  Sj  Si*.    Analysis  by  Schnedermann  (J.  pr.  Oh.,  xxxiv.  238) : 

Si  66-49      Xl  12-23      *e  10-91      ]iln  0*50      fig  7  97       Oa  2-26       ffa  with  <r.  fi:  9-28=99-63 

KB.  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  olive-green  glass.  An  iron 
reaction  with  the  fluxes.    In  adds  partly  soluble. 

Occurs  at  the  island  of  Syra,  one  of  the  Gydades,  in  mica  slate,  along  with  garnet,  hornblende, 
and  mica.    The  name  is  ttom  yAavirtf^,  bktish^eenf  and  ^aivutj  I  appear. 

262.  SORDAVAZiini.    Sordawalit  K.  yardenakiold,  Yml  Min.,  86,  1820. 

Massive ;  no  cleavage  apparent. 

H.=2'5.  G.=2'53— 2*58.  .  Ltistre  vitreo-resinous,  or  like  bitumen. 
Streak  liver-brown.  Color  grayish  or  bluish-black.  Opaque.  Fracture 
conchoidal.    Brittle. 

Oomp,— Analyses :  1,  NordenskiSld  (L  c) ;  2,  Wandesleben  (N.  Jahrb.  Pharm.,  L  82) : 

&         Si  j^e  fig  ^  d 

1.        49-40      13-80        18-17        10-67        2-68        4-38=99-10  Nordenskiold. 
S.        47-70      16*66  9e  21*32        10*21        2*26        — =98 14  Wandesloben. 
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Sappofied  by  Berzelina  to  be  a  silioate  mixed  with  some  phosphate  of  magoeaia,  the  silicate 
x)rrospoiiding  to  (i  (&g,  f*e)"+i  £l)  Si',  which  is  essentiallj  the  fonnola  of  wichtisite;  but  the 
second  analysis  makes  the  iron  sesquioxyd. 

B.E  alone,  it  is  difficulty  Aisible  to  a  blackish  globule^  With  borax  it  forms  a  green  glass. 
Partly  soluble  in  muriatio  add.    Becomes  reddish  on  exposure  to  the  atmosphere. 

Forms  thin  layers  on  trap,  near  the  town  of  Sordayala  in  ilnland ;  at  Bodenmais  in  Bavaria,  it 
is  associated  with  pjrrhotite.    It  resembles  pit-coal  in  appearanoe. 

253.  TAOHTIiYTB.    Taohylyt  (fr.  SasebOhl)  BreUh^  Kaatn.  Arch.  NaL,  m  112,  1826. 

Massive  without  cleavage,  looking  like  obsidian  or  gadolinite. 

H.=6-5.  G.=2'565— 2*693.  fustre  between  vitreous  and  resinous. 
Color  pitdi-black,  velvet-black  to  grayish-black.  Brittle.  In  powder 
attractable  by  the  magnet. 

Oomp*— AxialyBis :  Scbnedermann  (Studien  d.  G.  B.  6.  Er.,  t.  100) : 

gi  21  te         ftn        ftg         Oa        £ra         S  A 

55-14         12-40        13-06        019        5*92        7*28   •    8*88        0-60        2-^3 

Pyr.,  eto.— B.B.  fuses  easily  with  intumescence  to  a  brown  slag  or  opaque  glass. 

Obs.— Found  at  Sasebiihl,  between  Dransfeld  and  Ghottingen,  in  basalt  and  wacke. 

Named  from  raxii^  Q^*ckf  cmd  Xvr^;,  didsc^va^  in  allusion  to  the  fusibility. 

253A.  Htaix)MELAN  Eauarru,  Handb.,  545,  1847.  Gmelin  referred  to  tachylyte  a  mineral  from 
a  porous  volcanio  rook  in  the  Yogelsgebirge,  to  which  Hausmann  has  since  applied  the  name 
hyahmeikak  It  is  similar  in  aspect^  structure,  and  hardness;  Gr.=2'7144.  Qmelin^s  analysis 
^,  xliz.  234)  afforded: 


§i 

Si 

*e 

ftn 

&g 

Ca 

*a 

4 

tt 

l^&Am 

50-22 

17-84 

10-27 

0-40 

3-37 

8-25 

518 

8-87 

1-42 

0-50=101-32 

It  affords  approximately  3  ft,  £l,  4^  §L  But  little  reliance  can  be  placed  on  results  with  such 
amorphous  minerals.  The  species  may  be  the  same  with  tachylyte.  Hausmann  places  near 
bere  the  doffgy  augUe  of  Karsten,  having  G.=2'666,  from  a  limestone  bed  near  Guiliana,  SicQy, 
from  which  Klaproth  obtamed  (Beitr.,  iy.  190)  Si  55-00,  M  16*50,  9e  13-75,  Sin  «r.,  fig  1-75,  Oa 
luDO,  fi  1-50. 

A  simDar  mineral  in  appearanoe  is  found  on  the  north  shore  of  Lake  Superior;  and  also  in 
k  trap  dike  at  Johnsboig,  Warxen  Oo.,  N.7. 


2S4i  BBRTXfc  XVi^r^c  pt  [rest  Chrysocolla,  Malachite,  eta,  and  other  green  stones]  Theophr. 
B^^XXof  Gr.  Smaragdus  pt  [rest  as  above]  +Beryl1us  (Ghrysoberyllus,  Chrysoprasius  ind) 
PUn^  zzxviL  16-20.  Emerald;  Beryl;  Aquamarine.  Smaragdus +Bery]l  WalL,  Ifin.,  117, 
122, 1747.  Smaragdus +Bloagr6n  Topas  (=Beryl],  Aquamarin)  Oronsif  Min.,  44,  1758.  Bm« 
enude  (ind.  Emerald  and  Betyl  or  "  Aigue-marine,"  and  Chrysolite  du  Br^sil)  de  LisUj  Crist, 
135, 1772,  iL  246,  1783 ;  jK,  J.  d.  M.,  iv.  72,  1798,  Tr.,  it  1801.  Schmaragd+Beril  Wem.,  the 
two  as  distinct  spu  until  1811.  A  silicate  of  alumina  with  Ume  Achard^  Bdelst.,  47,  1779; 
Bergm^  OpoBO,  tl  96,  1782 ;  and  others.  A  silicate  of  alumina  and  GLUCINA  Fatig.,  J.  d.  M,, 
iv.,  1796,  vfi.  97, 1800 ;  Klapr.y  Beitr.,  iii  221,  1 802.  Davidsonite  (fr.  near  Aberdeen)  Thom&m^ 
mn.,  L  247,  1886.    Qoshenite  Shqf.,  Min.,  1 143,  1844. 

Hexagonal.  0  A  1=150°  3' ;  a=0-499.  Occurring  planed :  0 ;  vertical, 
/,  i-2,  i^ ;  hexag.  pyrainidB,  1,  f,  2,  -^ ;  1-2,  2-2 ;  diSexag.  pyr.,  in  zone, 
2-2 :  /,  34,  H7 12~H ;  id-  in  other  zones,  2^^  24,  6-f ,  14-f  ' 
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0  A  1=139^  10' 
0  A  2=130  68 
0  A  2-4=130  58 
0  A  84=123  16 


o  A  1-2=116^  zr 

0  A  2-2=135  4 
0  A  7=90 
/A  7=120 


7a  2-2=127**  43 
7A3-f=142  11 
7  A  4-1=151 
7a  8-1=165  30 


233 


HaddasiiGt 


I. 


Siberia. 


MoDToe^Ct 


Cleavage :  basal  imperfect ;  lateral  indistiiict.   Occasionally  coarse  columnar 
and  larjge  granular. 

H.=7-6--8.  G,=2*63— 2-76.  Lustre  vitreous,  sometimes  resinous. 
Color  emerald-green,  pale  green,  passing  into  light-blue,  yellow,  and  white. 
Streak  white.  Transparent — subtranslucent.  Fracture  conchoidal,  un- 
even.   Brittle.    Double  refraction  feeble  ;  axis  negative. 


Var. — ^This  spedes  is  one  of  the  few  that  occur  only  m  crystals,  and  that  have  no  essential 
Tariations  in  chemical  composition.  There  are,  however,  two  prominent  groups  dependent  on 
color,  the  color  varying  as  chrome  or  iron  is  present ;  but  only  tiie  merest  trace  of  either  exists 
in  any  case.    The  crystals  are  usually  oblong  pfiams. 

1.  EmeraicL  Color  bright  emerald-green,  owing  to  the  presence  of  chromium.  Q.=2'67,  ft*. 
Muso,  Lewy ;  2-63,  fir.  Piuzgau,  Hofmeister ;  2-710— 2''769,  flr.  Ural,  Kammerer.  Hardness  a  little 
less  than  for  beryl,  according  to  the  lapidaries. 

2.  Beryl  Colors  those  of  the  species,  excepting  emerald-green,  and  duo  mainly  to  iron.  G.= 
2-694— 2-695,  transparent,  colorless,  ft-.  Ural;  2'681— 2*694,  id,  yellowish,  id. ;  2*702— 2-710,  id^ 
green,  id. ;  2*725,  id.,  rose-red,  id. ;  all  by  Kokscharof.  On  cryst,  see  Kokscharof^  Min.  Bussl., 
L  147,  iL  356,  iiL  72,  iv.  126 ;  Hessenbei^,  Min.  Not,  v.  28.  The  varieties  of  beryl  depending  on 
color  are  of  importance  in  the  arts,  when  the  crystals  are  transparent  enough  to  be  of  value  as 
gems.  The  principal  kinds  are  :  (a)  colorless ;  (6)  bluish-green,  called  aquamarine,  a  name  sug- 
gested, though  not  used,  by  Pliny,  where  he  says  of  it,  "  qui  viriditatem  puri  maris  imitantur ;"  (c) 
apple-green ;  (d)  greenish-yellow  to  iron-yellow  and  honey-yellow  (apparently  chrysoberythis  of 
Pliny  and  audent  jewelry) ;  (e)  pale  yellowish-greeu  (probably  the  chrysoprasitu  Plin.,  and  perhaps 
his  chrysolitkus  in  part,  as  also  in  more  modem  times) ;  (/)  clear  sapphire>blue  {hyacirUhoimies  of 
Plin.) ;  (g)  pale  sky-blue  {aeroidea  Plin.) ;  (h)  the  pale  violet  or  reddish  (amethisie  basaUine  Sage, 
Min.,  231);  (t)  the  opaque  brownish-yellow,  of  waxy  or  greasy  lustre.  The  above  names  by 
Pliny  are  mentioned  in  his  account  of  beryl.  The  oriental  emerald  of  jewehT'  is  emerald-colored 
sapphire.  Davidsonite  is  nothing  but  greenish-yellow  beryl  firom  near  Aberdeen ;  and  goshmiie  is 
a  colorless  or  white  variety  from  Goshen,  Mass.  (anal.  16). 

Coinp.—(i  Be* +i3icl)  §i'=  Silica  66*8,  alumina  19*1,  gludna  14*1=100.  Analyses:  1,  I)u- 
menil  (Schw.  J.,  xxxix.  487);  2,  Berzelius  (Schw.  J.,  xvl  265,  277);  S,  4,  Moberg  (Act  Soc  Fenn., 
U.  81);  6,  Scheerer  (Pogg..  xlix.  583);  6,  Bomtrager  (Jahrb.  Min.,  1861,  186):  7,  W.  Mayer  (ib., 
674);  8,  9,  Muller  (J.  pr.  Ch.,  IviiL  180);  10,  Hofmeister  (ib.,  Itttj.  1);  11,  0.  Gmelin  (Pogg.,  L 
180);  12,  Mallet  (Bamm.  Min.  Ch.,  665,  and  5th  SuppL,  66);  13,  Haughton  (J.  G.  Soc.,  xviiL  417); 
14,  Hoddle  (PhiL  Mag.,  xii.  386);  16,  Schneider  (Ramm.  Min.  Ch.,  656);  16,  Mallet  (Am  J.  Scl 
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II.  XYU.  180);  17,Klaproth  (Beitr.,  liL  215);  18,  ScfaUeper  (Bamm.  2nd  SuppL,  84);  19,  Lew; 
{AuTL  Gh.  FhyB.,  IIL  liil  5);  20,  Hofmeister  (I  a): 


Si 


£1 


•be 


1.  Ural             Beryl  61 -00 

16-60 

14-50 

2.  Broddbo 

"  68-86 

17-60 

13-13 

"  66-61 

16-51 

12-75 

4.  Somero 

"  67-36 

16-46 

12-76 

5.  Fossum 

"  6700 

19-64 

12-56 

6.  Heidelberg 

"  66-90 

18-15 

12-20 

1.  Zwiesel 

"  66-66 

17-82 

12-66 

8.  Tiradienrath 

"  66-8 

19-9 

18-1 

"  67-4 

20-0 

12-0 

10.  Bosenbach 

"  65-51 

20-71 

11-46 

11.  Ximoges 

"  67-64 

17-6:5 

13-51 

12.  KJlliney 

"  66-18 

17-87 

1309 

18.  Donegal,  L 
14.  Davidaonite 

"  65-52 

17-22 

13-74 

"  67-70 

16-64 

12-52 

15.  Australia 

"  67-6 

18-8 

12-3 

16.  GosheD,  Mass. 

«  66-97 

17-2-2 

12-92 

lY.  Miiso,     Emerald  68-50 

16-75 

12-50 

18.      "               " 

69-51 

14-49 

15-41 

19.      "               " 

(})  67-86 

17-95 

12-40 

20.  Heabachth.  " 

66-22 

16-36 

12-79 

1-00,  Ca  0-60=99*60  DomeniL 

0-72,  Ifa  0-72=100-52  Beraeliufl. 

8-03,  ta  010=99-00  Moberg. 

1-50 =98-85  Moberg. 

0-63,  Ca  0-18=99-91  Soheerer. 

2-95= 100-20  Bomtrager. 

2-48,  Sn  0-11=99-58  Mayer. 

0-9  =100-7  MtOIer. 

0-3  =99-7  MiiJIer. 

1-83,  Ca  0-28,  Mg  0-12=99-36  Hofineistec 

=98-68  Gmelin. 

1-62=99-51  MaUet, 

1-53.  Ca  0-43,  Mg  0-13,  fi  0-90=99-47  Ha 
te  0-25,  Mg  3-10,  fi  0-16=99-27  Heddle. 
0-9  =99-6  Schneider. 
2-03,  Un  <r.=9913  Mallet. 
1-00,  €r  0-30,  Ca  0-25=98-30  Klaproth. 

,  %,  Oa  1-64=101-05  Schlieper. 

,  <Sr  <r.,  Mg  0-90,  ]5^a  0-70=99-80  Lewy. 

1-63,  OaO-78,  lifg  0-83=98-61  Hofmeister. 

In  anal  10,  0.=2*65  ;  anal  13,  G.= 2-686,  from  Sheskina-roan  in  Donegal  Co. 

The  union  of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  in  his  time, 
was  first  recognized  on  crystallographio  grounds  by  De  Lisle,  and  more  satisfactorily  through 
meaaurementa  of  angles  by  Hauy ;  and  chemically  by  Vauquelin. 

Pyr.,  etc. — B.B.  alone  unchanged  or  becomes  clouded;  at  a  high  temperature  the  edges  are 
rounded,  and  ultimately  a  vesicular  scoria  is  formed.  Fusibility=5-5  (Kobell).  Glass  with  borax, 
clear  and  colorless  for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus 
without  leaving  a  siliceous  skeleton.  A  yellowish  variety  from  Broddbo  and  Finbo  yields  with 
soda  traces  of  tin.    Unacted  upon  by  adds. 

According  to  Lewy,  the  emerald  of  Muso  becomes  white  at  a  red  heat^  and  loses,  as  a  mean 
result,  1-66  of  water  and  01 2  of  organic  matter,  the  latter  consisting  of  0-03  to  0-05  of  hydrogen 
und  0-09  to  0*06  of  carbon. 

Obs. — Emeralds  occur  in  clay  slate,  in  isolated  crystals  or  in  nests  (not  in  veins),  near  Muso,  etc., 
75  m.  N.N.E.  of  Bogota,  K.  Granada,  a  rock  containing  Cretaceous  fosritils  in  its  limestone*  concretions! 
A  perfect  hexagonal  crystal  from  this  locality,  2  in.'  long,  is  in  the  cabinet  of  the  Duke  of  Devonshire ; 
t  measures  across  its  three  diameters  2^  in.,  2i  in.,  1(  in.,  and  weighs  8  oz.  18  dwts. ;  owing  to 
3aw8,  it  is  but  partially  fit  for  jewelry.  Emeralds  of  less  beauty,  but  much  larger,  occur  in  SiberiD, 
on  the  river  Tokowoia,.N.  of  Katherinenberg,  along  with  phenacite,  chrysoberyl,  apatite,  rutile, 
eta,  imbedded  in  mica  schist.  One  specimen  in  the  Royal  collection  measures  14^  in.  long  and 
12  broad,  and  weighs  16 J  lbs.  troy;  another  is  7  in.  long  and  4  broad,  and  weighs  6  lbs.  troy. 
Mount  Zalora,  in  Upper  'Egjptj  aflfords  a  less  distinct  variety,  and  was  the  only  locahty  which  wad 
known  to  the  ancients.    Occurs  about  Heubachthal  in  Salzburg,  in  mica  schist 

Trans]  arent  beryls  are  found  in  Siberia,  Hindostan,  and  Brazil.  In  Siberia  they  occur  at  the 
emerald  mine  mentioned,  at  Mursinka  and  Schaitanka,  near  Katherinenberg ;  near  Miask  with 
:opaz;  in  the  mountains  of  Adun-Tschilon  with  topaz,  and  elsewhere;  in  Hindostan  at  Canjar- 
gum ;  and  in  Brazil  on  Rio  San  Matteo.  Some  Siberian  transparent  crystals  exceed  a  foot  in 
length.  The  most  splendid  aquamarine  of  which  we  have  any  account  belongs  to  Don  Pedro,  and 
is  from  Brazil;  it  approaches  in  size,  and  also  form,  the  head  of  a  calf,  and  exhibits  a  crystalline 
{Structure  only  on  one  side;  the  rest  is  water- worn;  and  it  weighs  225  oz.  troy,  or  more  than  18| 
lbs. ;  the  specimen  is  transparent  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba  ;^  the 
tin  mines  of  Ehrenfriedersdorf  in  Saxony,  and  of  Schlackenwald  in  Bohemia.  Other  localites  are, 
the  Moumc  Mts.,  Ireland,  Go.  of  Down;  also  Killiney  near  Dublin;  yellowish-g^reen  at  Rubislaw, 
near  Aberdeen,  Scotland  (davidsonite),  and  elsewhere  in  Aberdeenshire ;  in  small  bluish  crystals 
at  Sl  Michaers  Mount  in  Cornwall ;  Limoges  in  France;  Fhibo  and  Broddbo  in  Sweden;  Tamela 


*  Lewy  found  the  limestone  to  consist  of  Ca  C  47*8,  Mg  C  16*7,  Hn  C  0*6,  Si  24*4,  M  5'5,  Be 
0*6,  Fe  2-6,  pyrite  0*6,  alkaU  2-7=101-2. 
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and  Somero  in  Finland;  Foesnm  in  Norway;  Pfltscher-Jodi,  Tyrol;  Bodenmais  and  Aabeiiteii 
in  Bavaria;  in  Australia,  and  elsewhere. 

Beryls  of  gigantio  dimensions  have  been  fonnd  in  the  United  States,  in  K  ffamp.y  at  Acworth 
and  Grafton,  and  in  Mass-y  at  Eoyalaton;  but  they  are  mostly  poor  in  quality.  One  beryl  from 
Grafton  weighs  2,900  Ibe. ;  it  is  82  in.  through  in  one  direction  and  22  in  anoUior  transverse,  and 
is  4  f.  3  in.  long.  Another  cryBtal  from  this  locality,  according  to  Prof.  Hubbard^  measures  45  in. 
by  24  in  its  diameters,  and  a  single  foot  in  length  by  calculation  weighs  1,076  lbs.,  making  it  in  aL 
nearly  2|  tons.  At  Boyalston,  one  crystal  exceeded  a  foot  in  length ;  the  smaller  crystals  are 
often  limpid,  and  a  yellowish  variety  forms  a  gem  resembling  chrysolite ;  the  colors  are  mostly 
aquamarine,  grass-green,  and  yellowish-green ;  one  locality  is  in  the  southeast  part  of  BoyalstoD, 
near  the  school-house,  on  the  land  of  Mr.  Clarke ;  the  best  crystals  are  imbedded  in  quartz ;  a  still 
better  is  situated  4  m.  beyond  the  old  one  in  South  Boyalston ;  some  crystals  of  a  sky-blue  color 
in  white  quartz  are  beautifUL 

Other  localities  are  in  Maint^  at  Albany;  at  Norway;  Bethel;  Hebron;  in  Paris, 
large,  with  black  tourmaline  and  mica;  at  Bowdoinham  and  Topham,  pale  green  or  yellowiah- 
white,  in  veins  of  graphic  granite ;  at  Gfeorgetown,  Parker's  island,  mouth  of  Kennebec  In  N, 
Edmp.y  at  Wilmot ;  at  Compton,  as  good  as  at  Boyalston.  In  Ma88.y  at  Barre,  excellent  specimens ; 
at  Pearl  Hill  in  Fitchburg,  at  Goshen  (goshenite),  and  at  Chesterfield.  In  Oonn.^  at  Haddam,  in  a 
feldspar  vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a 
twelfth  of  an  ind^  transparent  (fig.  231,  the  dotted  line  indicating  the  limit  of  the  transparent  por- 
tion) ;  also  at  the  cbrysoberyl  locality ;  the  Middletown  feldspar  quarry ;  in  Chatham,  near  the 
cobalt  mine,  in  granite ;  at  Monroe,  in  a  granite  vem,  the  crystals  often  consisting  of  displaced 
pieces  separated  by  quartz  (fig.  233) ;  at  Madison,  in  beautiful  crystals.  In  Penn.,  at  Leiperville 
and  Chester,  crystals  sometimes  10  to  12  in.  long  and  1^  in  diameter,  with  black  tourmaline ;  at 
Mineral  HilL 

Kokscharof  obtained  from  Ural  beryls  for  the  angle  0  A 1,  150°  3'  24". 

The  species,  diopiase  and  pyrosmaiite  are  homoeomorphous  with  beryl,  and  have  the  same  oxygen 
ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  be  excluded. 

Alt — Kaolin,  mica,  llmonite,  and- quartz,  occur  as  pseudomorphs  after  beryl,  the  last  two  by 
substitution,  the  others  by  alteration. 

The  change  to  kaolin  is  the  same  essentially  as  in  feldspar.  An  altered  beryL  firom  Tirschen- 
reuth  afforded  H.  MuUer  (J.  pr.  Ch.,  Iviiu  182)  Si  588,  3tl  247,  Pe  2-6,  ^e  10-2,  H  2*5.  Another, 
from  Vilate,  near  Chanteloube,  gave  Damour  (Bull  G.  Fr.,  XL  viL  224)  Si  45\61,  Stl  38-86, 3Pe  094, 
^e  1*10,  ii  14.04=100*55,  corresponding  to  the  conmion  kaolin  formula  £lSi'+2]&. 

265.  BUDIALYTE,    Eudialyt  Stromeyery  Gel.  Anz.  Gott  1819,  1998.    Eudyalite   improper 
orthography,    Eukolit  Scheerer^  Fogg.  IxxiL  561,  1847.  Eucolite. 

Ebombohedral.  H  A  ^=126°  25',  0  A  li  {or  1^=148°  38',  a=0-62793. 
Observed  planes :  0  ;  prisms,  /,  i-2 ;  rhombohearons,  1  (or  H),  f ,  4,  --8, 
-2, -|-;  pyramid,  f-2;  scalenohedrons,  4*,  4*. 


(9  A  2=129' 22* 
(?A4=:112  18 
(?  A  8=101  35 
OM-2=90 
(9a/=90 
i-2A4'=166  1 
i-2A4=143  16 
4  A  4=73  30 
2  A  2=95  56 
/A^-2=150 


Cleavage :  O  very  perfect,  JR  imperfect ;  in  eucolite  i-2  perfect.  Also 
massive  I'eniform. 

H=5-5.  G=2-9— 3-01 ;  2-9036,  Stromeyer ;  2*898,  Levy ;  2*906,  Damour ; 
3*007,  Eucolite,  Damour;  3*01,  id.,  Scheerer.     Lustre  vitreous.     Coloi 
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rose-red,  bluish-red,  brownish-red.  Streak  uneolored.  Translucent  to  snb- 
trandncent.  Fracture  subconchoidal,  splintery.  Double  refraction  strong ; 
axis  in  endialjte  positive;  in  eucolite  negative. 

Oomp.— {§  fe«+  i  2r)  S?=2  (&«)  Si«+Zr  &",  Damour.  Analyses :  1,  Pfaflf  (Schw.  J.,  xxix.  1) ; 
2,  3,  Stromeyer  (Gilb.  Ann.,  Ixiil  3*79) ;  4,  Bammelsberg  (Pogg.|  Iziii.  142) ;  5,  Damour  (0.  B.  zliiL, 
197)    6,  Scheerer  (Pogg.,  IzziL  661) ;  7,  Damour  (I  a) : 

Si       &      ta        Pe        »n     <5fc      S^a     La     Oe     Gl      fi 

h  EudidlyU  U'lO  IISS  7*86       2-98   lO'SO   11"40 0*80   1-66,  Ou  0*92= 

101-55  PC 

2.      «  63-33  11-10  6-75       2-06     9-78   13-82 1-00   l-80=99-68  Strom. 

8.       «  62-48  10-90  6-86       2-57    10-14   18-92 1*00   1-80=99'71  Starom. 

4.       "  49-92  16-88  to  6*97  AnllS   ll'll   12-28 1-19  037,  ifi:  0-65= 

100-52  Hamm. 

6.       "  60-38  15-60  0-35    "6-37    "  161     9-23   13-10 1-48   1 -25=:  99-87  Dam'r. 

6.  EtwoHte    47-86       14-05     Fe8-24    "  1*94   1206   12-81  2*98  0-94=100-37 Sch'r. 

;.      "  45-70  14-22  2-36  ("e  6-83    "  2-85     9-66   11-59    1-11    2*49  111   1-83=99-24  Dam'r. 

Damour  obtained  for  the  ozvgen  ratio  of  ft,  I!,  Si  in  both  eudialyte  and  eucoUte  (tho  fa  being 
ududed  with  the  Si,  and  the  Oe  with  the  2r  as  sesquiozyd),  2:1:6,  corresponding  to  the  above 
^rmula. 

Pyr^  eto^^In  the  closed  tube  affords  water.  B.B.  ftises  at  2*5  to  a  light  green  opaque  glass, 
coloring  the  flame  yellow  (soda).  With  the  fluxes  gives  reactions  for  iron  and  manganese. 
With  muriatic  add  gelatinizes,  and  the  dilute  add  solution  imparts  a  deep  orange  to  turmeric 
paper  even  after  the  iron  in  solution  has  been  reduced  to  colorless  protochlorid  by  boiling  with 
metallic  tin  (reaction  for  ziroonia). 

Ob*. — ^Badia^fte  found  atKangerdluarsuk,  n  West  Greenland,  associated  with  arfvedsonite  and 
sodalite,  or  imbedded  m  compact  white  feldspar ;  the  crystals  are  usually  snjall,  but  sometimes  an 
inch  or  more  is  length.  First  named  Gronlandischer  Hyazinth  by  Trommsdorff,  Orell's  Ann.  i 
433,  1801. 

Kucolite  is  from  islands  of  the  Langesund  fiord  in  Norway,  where  it  occurs  in  hexagonal 
prisms  and  reniform  masses.  Eudialyte  has  been  reported  as  occurring  at  Magnet  Ck>ve,  in 
Arkansas,  in  imperfect  rouuded  crystals,  of  a  rich  crimson  to  peach-blossom-red  color,  in  feldspar, 
with  ebeolite  (Shepard). 

On  cryst  see  B.  ft  M. ;  also  Lang.,  PhiL  Mag.,  lY.  zxy.  486,  from  whose  paper  fig.  885  is  copied. 

The  name,  from  ev,  easih/^  and  SiaXvu^  to  dissolve,  alludes  to  its  easy  solubility  in  acids.  Dis- 
covered bj  C.  GiesecJce;  called  Gronlandischen  Hyazinth  by  TrommsdorflTin  Crell's  Ann.,  i  433. 


2S6.  POIiLUOITE.  Pdlux  BreUh^  Pogg.,  bdz.  439. 

Isometric.  Cabic,  with  trapezohedral  planes,  like  analcime.  Oleavage : 
in  traces.    Massive. 

EL=6'5.  G-.=2'901.  Lnstre  vitreons  and  bright  on  surface  of  fracture, 
bnt  sometimes  dull  and  gum-like  externally.  Colorless.  Transparent. 
Index  of  refraction  for  the  red  rays  1*515,  blue  1'527;  no  double  refrac- 
tion; Descl. 

Oomp.— Probably  (ft*,  £l)  Si* + i  1^  in  which  ft=089sium  mainly,  and  ft' :  £l=l :  2^.  Analy« 
lis:  Pisani  (aB.,.lviU.,  714): 


St 

XI 

Pi, 

Ca 

Ob 

fra,ti 

a 

M-03 

16-9? 

0'68 

0-68 

84-W 

8-88 

3-40=10m 

giving  the  oxygen  ratio  for  ^  S,  Si,  ]3;  8*16  :  Y-QS  :  23-48  :  213.  Plattner  obtained  (Pogg.,  Ixiz 
4AZ\  before  the  discovery  of  cseaium,  Si  46*20,  M 1639,  l^e  0*86, 1. 16-61,  Na  (with  a  little  LiX 
10*43,  fi  2-32=92*75 ;  and  Brush  shows  (Am.  J.  ScL,  IL  xxxviii.  116)  that  if  the  caasium  were 
mistaken  for  potash,  it  would  give  35*69  Cs,  and  reduce  the  soda  (if  obtained  by  difference)  to 
1-72  p.  c^  and  that  thus  the  results  are  as  dose  to  Pisani's  as  oould  be  expected,  oonsidering  the 
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amount  of  material  used.  Flattuer's  analysis  thus  changed  would  read  Si  46-20,  2kl  16'3D,  P« 
0-86,  Cs  86-6?,  ifTa  1*72,  fl  2-32=103-18. 

Pyr.,  etc^In  the  closed  tube  becomes  opaque  and  jields  water.  In  the  forceps  whitens^ 
fuses  with  difficulty,  coloring  the  flame  yellow.  In  muriatic  acid  slowly  decompoRCS,  with  a  sep 
aration  of  pulverulent  silica;  and  the  filtrate  from  the  silica  gives  an  abundant  precipitate  of 
the  platin-cnlorid  of  cssium  when  treated  with  bichloridof  platinum. 

Ob8.-~0ccurs  in  the  island  of  Elba,  with  petalite  (castorite).  Kamed  from  PoUuz  (the  genitive 
of  which  is  Pdlucis),  of  heathen  mytiiology. 


n.  TJNISIUOATES. 


ABEAlSraEMENT  OF  THE  SPBGIEa 


A.  TJniBilicates  of  elements  mostly  in  the  protoxyd  (or  alpha)  state. 
1.  OHRTSOIiITE  GROUP.    Orthorhombic ;  lAlzzW-QS**:  0Al-t=124'-129*. 


Batio. 


1:1 

fig»a 

6i|G4|Mg« 

258.  HoimOELUXB 

1:1 

(iCa+lftg)»Si 

K|e4K*«*+iMg). 

259.  Ghbtsoltib 

1:1 

(fig,te)«Si 

6i|e,|(Mg,Fe), 

260.  FATALETB 

1:1 

fe>Si 

Si|04|Fet 

261. 

1:1 

ttS'e+Kfin,»g))"Sl 

6i|e4(}Fe+ipin,Sfe)), 

262.  Tephboitb 

1:1 

»n«Si 

6i|e,|Mn, 

263.  Enjebelrb 

1:1 

(i]ftn+ite)«Si 

Si|e4|aMn+iFe), 

264.  liEnOOPHANITB 

l:l|,U 

{H6a,Sfa)+i:6e)«Si+iSi 

Si|e4|(i(€a,Na,)+iBo). 

'  b 

(i(Oa,Na)+iBe  +  lSi»)»Si 

Si  le.l  (1  (ea,Na,)+|Bo + \ySS), 

265.  WdHLBBTTB 

1:1? 

(t&«+iZr)Si[+,»,{*e,an)eb] 

si|e4(j«+iyZr).+A,Q 

n.  PHBNACITE  GEOUP. 

Hexagonal;  RAR=116'-m 

e 

266.  "WiLLBMITH 

1:1 

2n»Si 

Di  |04|Zns 

267.  PHEBrAcrra 

1:1 

:6e'§i 

Siie.lBe, 

268.  Mezjphanitb 

r=l:li?; 

a{&»,a)«Si»+JSi 

Si|(e,3F)4|(Na^Bi««),+JSi©' 

6(jcft',B)+iSi*)«a* 

a|(e,3?).|(KN«,Bitffi)+tyei), 

III.  HELVITE  GROUP.  Isometric ;  related  to  the  Garnet  Group. 

269.  Helvitb  1:1+         (i&+ifie)»§i[+i(Fe,Mn)S     6i|e4|(i»+ifie),+JQ 

270.  Daitaiot  1:1+         tt&+i»e)>Si[+iZnS]  6i|e4|(i»+ifie),+iQ 


B.  XJnisilicates  of  elements  in  the  protoxyd  and  other  states  combined ; 
rarely  of  elements  in  the  protoxyd  or  deutoxyd  state  alone.  Contaut 
magnesimn  and  iron  in  the  series  of  basic  elements.    Colors  various. 
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IV.  QABNET  GROUP. 

Isometria 

Batia 

2Y1.  GABwr              1:1:2 

ttfr+ifi)«a» 

fii|e4ttB+i^B)a 

ftOa»+iafcl)«Si» 

S5|e4|(i6a+i/9Al). 

B.  Ptboph 

(KfiR*e,ft)«+iXl)«8i» 

6iie4|(i{Mg,Fe,B)4i/?Al). 

(it0»+iati)«Si« 

6i|e4|(iFe+i/?Al), 

(Kan,*e)»+iXl)«Si» 

6i|e4ltt(Mn,J^)+i^Al), 

E.  AXDBADITB  A. 

(l0a»+i(»e,3i)«Si» 

Si|e4|tt6a+i/9(Fe  Al)), 

B. 

(i{ea,]ftn)«+iflPe,ili))«8i» 

6i|e4|(i(^Mn)  +  i/?(Po,Al)), 

0. 

(KCa,Y)»+il?e)«gi« 

Si|e.|(i(ea,¥)+i/?Fe). 

P.  BBBXBIBOm 

(«iCa+iMg)»+iPe)>§i« 

6i|e4|(i(i6a+iMg)+i/^Pe), 

O.  OUYABOTITH 

(iCa»+i€p)«8i« 

Si|e4|(i€fa+i/?€r). 

V.  VBSTTVTANITB  GBOUP.    Tetragonal 

272.  ZiBOON                1:1 

&Si 

fii|e4|y&. 

273.  Vksuyiamitb       8:2:6 

(i<6a,te)«+fXl)«Si« 

6i|e4|(i(€a,Fe)+t/?Al). 

274.  Meulitb             2:13 

(KCa»ag,Sa)»+ J(il,Fe))*8i«  6i|ej(}(Na.,»)  +  i/?(Al,Fe)). 

275.  TapmDfOGLAOl    2:1-^ 

VI.  EPmOTB  GROUP. 

ADisometrio;  /A /not  120^  nor 

approximately  so. 

276.  Bpidotb              1:2:8 

(iCa'+t(Xl,Fe))*8l» 

Sije4|(iea+»/?(Al,Fe)), 

A.  SjOBLBMOIIB 

iCa»+»^n,l?e,Xl)«8i» 

6i|e4|ftea+»/?(Mn,Fe,Al)). 

278.  ALLAjms            1:1:2 

i(Ce,  te,&)-+i(3tl,  l?e)«  Si- 

6i|e4|(i(6e,  3?e,  R)+l/9(Al,Pe)). 

Si,  1-,*e,:6e,Ce,  La 

A.  BODSNUE 

Si,l^,*'e,Oe,La,Ca,il,fi 

K  MiGHAXLSONITB 

8i,Ca,Ce,Zr,:6e,5e,Sra,fi 

280.  ZoiBTB                1:23 

(iCa»+»Xi)«8i> 

6i|e4|tt€a+»^Al)a 

B.  Saussubub     1:2:8^? 

(i<Ca,Sa)»+fXl)«Si«+i8i 

6i|e4Kiea,NaO+»/?Al),+  i8l 

280A.  Jadehb           1:2:6 

{i^a»+»Xl)«8i»+8  8i 
(i(lin,J'e)«+i*l)«Si» 

Si|e4|(iNa,+J^Al),+Sie* 

&|©,Ki  (Mn,  Fo) +i;»Al), 

8i,t',Ce,*e,fie 

283.  MoSAaDBTM        1:23? 

8i,*i,Ce,La»t)i,Ca,[fl] 

284  ILYAITXA.          3:2:6 

(|ft»+ll?e)«Sl» 

«|e,Kf(«a.Fe)+f/?Fe), 

B.          83:5+ 

.      (jfr+lPe)«Si«[+i3Pefi] 

6i|e,|(J{e«,R.)+f/?Fe),[+i<J] 

Vn.  AYTNITB  GROUP 

Tridinic.    Contain  Boron. 

235.  AziaiTB              2:4:1:7 

(?0a«+t(5'e,5l)+|B)«8i« 

Si|e4|(»€«+ f /»(Fe,  M)+i0B)t 

236.  Dasbobiii          1:8:4 

(iCa*+}B)«8i» 

m[e,Vie»+i0B), 

VIIL  lOUTB  GROUP. 

Orfhorbombio;  /Ai'=120'. 

93T.  lOICT                 1:34^ 

a(i(fig,i'e)«+»Xl)«8i«+f8l 
'  6(}(ag,*e)«+»5l+jSil)«Si« 

Si|e4|(i{Mg,Pe)+|^AI),+iSie' 

r=l:li 

Si|e.KI(Mg,  »>)+»'»Ai+irSl), 
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IX.  HIOA  GBOUF.    Plane  angle  of  base  of  prism  120'' ;  the  fbrms  either  hexagonal  oi  ortho- 
rhombic. 


Batio. 

288.  PHLOfSOPlTi  A.  7:4:11 

B.  2:1:3 

289.  BlonTB  1:1:2 

290.  IiEPiDOxiSLAing  1:3:4 

291.  AmriTB  1:2:8 

292.  Abibofetllitb  10:3:4: 1*7 


(■fr(ag,4)«+iVii)«8i* 

(l(]Sig,fi:)-+iXi)«gi« 

i(fig,^)«+i(afcl,IPe)»Si« 

i(*e,]ftg,fi:)>+«Xl,J»e)«Si» 

i(fe,fi:)»+|(Xl,Fe)«Si» 


298.  Musoovin        r=l:lj- 


294.  liEFlDOLZTB         r=l:li 


295.  CsTOFHTLLns    r=sl:2 


=l:U^^' 


6i|e.|(A{K,.Mg)+T»r/^Al), 
Si|e4|(|{K„Mg)+liffAl), 

Si|e4|(i(K„Fe,Mg)+KAl,Fe)), 
Si|e4|(i(K.,5^)+»/?(Al,3Pe))s 

(i*&'+Afi+A(*i,  Zr)*>Si«  Siie^KHCB,,  ft)  +  w  /»»  +  A 

6i|04|(K:„Mg,/?(Al,Fe)), +iSie« 
6iiej(KK.,Mg,/?(Al,Fe))+4yfii) 
Si|e4|(K«,Llt,  Mn,iffAl), +i6ie« 
Siie^KKB,,  Mn,  /?Al),+i  ySl), 

&i|e«KKa,  n.,  Fe,  /ffAi),+ae> 


U(B",fi)«8i«+ta 
6(f(fr,B)+i8if)«gi« 


fi)«8i»+i§i 
a  (&•,»)•  Si»+3  Si 


i>  (|{(i;Li,Fe)«,3kl)+iSii)«Si»    6i|e4|(|(K„Ll„IVAl)+iyfii), 


0.  TJmsilicates  of  elements  in  the  proto^^d  and  other  states  combined. 
The  series  of  basic  elements  including  calcium,  barium,  sodium,  and  the 
other  alkaline  metals,  and  not  iron  or  magnesium  (these  latter  occurring 
only  in  traces  and  abnormally). 

X.  SOAFOLITE  GBOUP.    Tetragonal    0.  ratio  for  protozyds  and  sesqulozyds  1 : 1  to  1 :  3, 
but  mostly  1 :  2. 


296.  Saboolitb 

297.  Mbiohih 

298.  PARANTmTB 

299.  WaazTBBiTB 


800.  EKEBEBaXTB 


801.  MiZZONTTB 


802.  BiFTBB 


BOS  Mabzaiitb 


1:1:2 
1:2:3 
1:3:4 


1:2:4     C 

r=l:Hl 
l:2:4i    r< 


(i(AOa+T\rSa)«+iSl)«Si» 
(i(«Ca+T>rSa)»+i5l)«8i« 
(iCa*+}Xl)«Si» 
a(KCa,Sa)«+f5l)«8i»+Si 

5  (»(Ca,]Sra)«+f  5l+|8if)*8i» 
a(i(Ca,Sra)«+»atl)«8i»+i8i 


Si|e4ia(Aea+TVNaa)+i^Al), 
Si|e4l(J(H6a4^Na,)+»/?Al), 
Si|e4|(iea4-»/?Al), 
Si|e4|(KNa„  ea)  +  J;ffAl),+i  Si 

e« 

Si|e4  |(KNa„6a)  +  t^ff  Al + 1  yfii), 
Si|e4|(J(Na^  €a)+|/?Al),+iSi 

e« 

L&(tt(<^a*,*fa*,2tl)4-ASll)«8i»  Bi|e4|(H(Na^€a,^Al)+AySi)» 
1:2:5J    fa  (K0a,S'a)»+fafcl)»8i"+2j8i     Siie4|(J(€a,Naa)+»/?Al),+f Si 

J 
r=l:l»  l^  (A{Oa,Sra)«+«Sl+ ASil)**  Si|e4|(JJ(ea,Na„/JAl)+ Ar«). 
1:2:6  (a{i(Ca,S-a)»+f  5l)«8i»+8Si  Si|e4|(Kea,Na,)+|^Al)»+Si0* 
r=l:2  1&(}(Ca,Sa)«+jSl+|8ii)«8l«  fii|e4|(K^Na,)+tMl+|ySi7, 
1:2:6  J  a  ftp^fa,  Ca)»+f  3fcl)«Si»+ 3  Si  Siie4|(KNa„€a)+ VAl).+6iO* 
r=l:2  1  b  (JCJTa,  Ca)«+|*l+}Si*)»ai«     Si|e4KJ(Na„6a)+t/?Al+ty6i), 
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XL  KEPHBUTB  GBOUP.    Hexagonal    0.  ratio  for  protoxyds  and  sesqniozyds  1 :  3. 

Ba^. 
MK  KxPBBLm     1:3:4        a(:fra,&)*+fSl)*Si*+{Si  6i|eiKi(£ra„K,)+f/?3!ti),+i8: 

(TVCSra»t)«+|»il+^Sif)«Si»    6i|e4KtS(Na„K.)+«iffAl+TV 

XJL  LmJOITB  GBOUP.    Konometria    0.  ratio  for  protozyda  and  sesqaiozyds  1 :  3. 

306.  SQDAXxni         1:3:4+       (jSa'+f  5l)«9l»[+iNaa]  6i|e4!(iNa,+t/?Al),+iNa01 

soe.  Lafis'IiAXUU 

807.  HJLUTMini       1:3:4+       (J]Sra»+l3kl)«8i"[+CaB]  Si|ej(}lSra,+l/?Al),+iQ 

308.  Koscn  1:3:4+       (i]Sra*+f;£l)«Si*[+i£raS]  6i|e4i(iKa,+f/?3^),+iQ. 

309.  LBOOOn  1:3:8      ( a  (i£*+f  Sl)*Si*+3  Si  fittejCiE, +f /9iJbi).+6ie* 

r=l:2  1 5  ft  4»+|Xl +!&!)»  Si*  Si|e4|(iK.+}^Al+ty6i), 


XHL  FELCSPAH  GBOITP.    MonoeUnlo  or  tridinic.    0.  ratio  for  protozyds  and  sesquiozyda 
1:3. 


810.  AaoBXBiTB      1S:4 

Sll.  LABRA2X)Bm  1:3:6 

r=l:li 

312. 


813.  HTlLOPHAJni  1:3:8 


1:2   lb 

:S      \  a 


814.  0U000LA8B 


1:3:9 
r=l:2J 


816.  Albub  1:8:12 

r=l:3 

816.  Obthoolabb  1:3:12 
r=l:8 


(iCa«+tXl)«Si« 
a(J(Ca,Jra)»+iXl)«+f8i« 


J  (i(Ca,]Sra)>+f  Xl+t8i})«a" 

1:3«     j"a  (i(Ca,^a)»+f  il)*Si«+38i 

6(t(Oa,Sra)«+}3fcl+f8ll)«8i« 

(iC6a,*:)«+t3cl)«ai«+3Si 

r=l:2  |M*(:6a,^'+i2l+}.Si*)*Si« 

a  (i(Ca,]Sra)»+tafcl)«8i»+848i 


b(h  (Oa»]!rft)*+ A3fcl)+ A8if)«Si» 

a(iSa»+t3tl)»gi«+6Si 
&(tS'a*+|Xl+t8il)«Si« 
a(ife»+iSl)«Si«+6gi 
&(i4»+fXl+t8lt)«Si» 


Siie^Kiea+tAl). 
fii|e4{i(ea,Na,)+  t^Al),+iSI 

Bi|e4|(K^Na,)+f/?Al+iySi), 
«|e4|(K^Na,)+|,(?Al).+Sie, 
Si|e4|(Kea,Na,)+J^Al+JySi), 
6i|e4Ki  (fia,KO + i^Al), + file. 
6i|e4|a  0Ba,KO  + 1  ^Al+ f  ySi). 

Si|e4|(i(ea,Na,)+f /?3y),  +  u 
sie, 

6i|e4|(A(ea,Na.)+A^Al+A 
ySi). 
6i|e4|{iNa,  +l/?Al),+2Sie« 
Siie.Kt  Na. +|/IAl+t  ySi), 

6i|e4(iK,+i/ffAi)+2Sie« 
Si|e4KiK.+i^Ai+tySi), 


Afpendta 


817.  EXTLTOIB. 


318.  Atblbstxtb. 


In  the  preceding  table  the  column  of  ratios  contains  the  oxygen  ratios  for  Hie  protoxyds  and  siliea 
or  tha  dmUayds  mdmUea,  where  no  sesquioxyd  bases  are  present^  as  in  the  first,  second,  and  third 
groaps,  and  apedea  282 ;  for  the  protoxyda,  seaqtUaxyda,  and  HltcOf  where  the  bases  include  elements 
in  each  of  these  three  states,  as  in  all  the  other  groups.  In  species  286,  the  ratio  is  for  the  prot* 
ozytls,  sesqnioxyds,  tritoxyds,  and  silica. 

The  letter  r  (spedea  268,  287,  293,  etc.)  signifies  oxygen  ratio  between  the  bases  and  silica. 
This  ratio  is  stated  only  when  the  silica  is  in  excess  above  that  of  the  unisilicate  type,  and  it  ox- 
hiUts  the  amount  of  that  excess.  Q  is  used  in  the  second  column  of  formulas  for  any  accessory 
conatitoenta  not  silica ;  its  value  in  eadi  case  may  be  derived  from  the  part  of  the  corrosponding 
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fonnula  in  the  first  colunm  which  is  hi  brackets.  In  spedes  265  it  stands  for  (^e,  fin)  Ob  is 
284B,  for  9eK ;  and  so  on. 

Examples  of  an  excess  of  sOica  occur  in  many  of  the  above  groups ;  namely,  the  Chrysolite 
group,  in  leuoophanite;  Phenadte  group,  in  meliphanite;  the  Epidote  group,  in  jadeite  and  per- 
haps in saussurite ;  the  lolite  group;  the  Mica  group,  in  musoovite,  lepidohte,  and  cryophylHte; 
Scapolite  group,  in  womerite,  ekebeigite,  mizzonite,  dipyre,  marialite ;  Nephelite  group ;  Leudte 
group,  in  leudte ;  Feldspar  group,  in  all  the  species  excepting  anorthite. 

It  has  been  shown  that  this  excess  of  silica  is  often  connected  directly  with  the  alkaline  nature 
of  the  base,  and  mcreases  with  incroased  alkalinity,  as  if  the  former  wero  determmed  by  the  latter. 
The  following  aro  the  ratios  between  the  non-eUuiline  and  alkaline  portions  of  the  base  in  the 
above  mentioned  groups,  as  dedded  from  the  mean  of  the  analyses,  together  with  the  ratios  fof 
the  bases  and  silica : 


Chbtsolub  Or.— Ghrysolite,  eta 
Leucophanite 

FHSKAdTE  Qb.—  Phenadte,  eta 
Keliphanite 

Bfxdotb  6b.»      Epidote 
Zoisite 
Saussurite 
Jadeite 


UiOA.  Gb.— 


Sgapolttb  Gb.— 


Astrophyllite 

Phlogopite 

Biotite 

Lepidomolane 

Muscovite 

Lepidolite 

Cryophyllite 

SarcoUte 

Meionite 

Paranthite 

"Wemerite 

Ekeberg^te 

Mizzonite 

Dipyre 

Manalite 


Nepheutb  Gb.»  Nephelite 

Lbuotfk  Gr.»     Sodalite 
Leudte 

Feldbpab  Gb.—-    Anorthite 
Labradorite 
Hyalophane 
Andesite 
Oligodase 
Albite 
Orthodasa 


Bases 

Silica 

Non-alk.  Alk. 

1    :    1 
1    :    1» 

aUnon-Qlk. 
4i:    1 

1    :    1 
1    :    H 

aUnon-alk. 
e    :    I 

1 

:    1 
:    1 

I     2 

allnon-alk. 

allnon-alk. 
6    :    1 
1    :    2 

1    : 

•  1 

•  1 
1 

1 

H 
H 

,     2 

e   :    1 
8    :    1 
3    :    1 
2-1    :    1 
1    :    2-6 
1    ;    8-12 
1    :    24 

1    • 

1 
1 

1 

'!{ 

2(or2i) 

9    :    1 

10    :    1 

allnonnilk. 

4    :    1 

2i:    1 

1    :    1 
1    :    2 

1    :    14 

1    :    1 
1    :    2 

aUwdo. 
eJlpoiaOk 

1    : 

1 
U 

2 

2 

2i 

3 

3 

annon-alk. 
2    :    1 

1    :    2 

allaJk. 

allalk. 

In  each  of  the  groups  in  this  table  the  increase  in  the  proportion  of  silica  is  aooompaoied  wifli 
an  increase  in  the  proportion  of  alkalies.  lolite  is  an  exception,  as  it  contains,  according  to  the 
analyses  hitherto  made,  no  alkalies.  Sphenodase  (No.  2*75)  is  another,  but  the  mineral  is  uncrp- 
tallized,  and  it  is  too  little  known  to  be  considered  in  this  connection. 

The  two  formulas  a  and  &,  for  the  spedes  containing  this  excess  of  silica,  are  those  ecqilained 
on  page  204,  HhefirBi  making  the  excess  aecesaory  silica,  the  second  msJdng  half  of  the  exoeaa  htmc 

In  connection  with  the  descriptions  of  the  spedes  beyond,  only  the  formulas  of  the  first  of  the 
two  lands  are  given  in  full 
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2-33 

=  9804  Ramm. 

2-78 

1-90=  98-32  Smith. 

1-47 

0-76=  100-34  Brush. 

TJNIBILICATE8.  258 


2bl.  F0R8TBBITB.    Levy^  Ann.  FhB.  IL,  vii  59,  1824.    Peridoto  bianco  Scaa^  DiatriU 
Siflt  Min.,  63,  Kapoii,  1842.    White  OHvine.     Boltonite  Ship.,  Min.,  i  78,  1835. 

Orthorhombic.  Form  and  angles  as  in  chrysolite.  Observed  planes :  0; 
vertical,  i-i,  i-i,  L  iri^  ii,  i^ ;  domes,  14,  1-J,  i-i ;  octahedral,  1, 1-2,  |-|- 
Cleavage :  i-i  and  0.  In  attached  crystals.  Also  in  imbedded  imperfect 
crystds,  grains,  or  masses. 

H.=6 — 7.  (x.=3-21 — 3-33.  Lustre  vitreous.  Transparent — ^translucent. 
Color  white,  yellowish-white,  wax-yellow,  gravish,  bluish-gray,  greenish; 
sometimes  Incoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
Streak  uncolored. 

Var.— 1.  Ibraterik,  white  cryatala  from  VesaTioa,  H.=7;  G.=8.243,  Bammelabeig.  2. 
Bolkmiie,  imbedded  mineral  of  other  tints,  from  Bolton,  etc.,  Mass. ;  H.=6-6-5,  G.=3.208 -3*328, 
8mith ;  3*21,  Breith. 

Ck>mp.— Mg*  Si=Si]ica  42-86,  magnesia  67*14=100.  Analyses:  1,  Bammelsberg  (Pogg., 
dx.  568);  2,  J.  L.  Smith  (Am.  J.  Sd,  ILzriiL  872);  8,  G.  J.Bnish  (ib.,  zzyiL  895): 

Si  £l  &g  Ca 

1.  IbrsteniB      4241  63-30  

a,  BolioniU  (|)42-31  0-17  5M6  

8.        '<  42-82  ir,  64-44  0*85 

Tjr^  etow— B.B.  nnaltered  and  inAiaible.  Boltonite  gires  traoes  of  moisture  in  the  dosed 
tube  and  becomes  colorless.  Decomposed  bj  murlatio  add  with  separation  of  gelaUnoas  silica  in 
both  forsterite  and  boltonite. 

Obs. — Forsterite  occars  in  implanted  crystals,  with  spinel  and  augite  at  Yesuyius.  Boltonite 
is  disseminated  through  a  whitish  crystalline  limestone,  at  Bolton,  Mass.;  also  at  Box- 
bnry  and  litUeton,  Mass. ;  its  imbedded  masses  or  crystals  are  often  over  an  inch  through,  and 
rectangular  in  section.  Part  of  the  boltonite  is  altered,  and  thence  softer  and  hydrous,  with  the 
composition  of  villarsite  (p.—). 

On  cryst,  B.  A.  M.,  Min.,  318;  Hessenberg,  Min.  Not.,  Ko.  L,  22. 

ForsteriU  was  named  by  Levy  after  Mr.  Forster,  a  patron  of  mineralogy. 

Artil — Artificial  magnesia-dirysolite  has  been  made  by  Ebelmen,  by  flising  together  in  a  por* 
oelain  furnace  a  mixture  of  silica  and  magnesia,  with  carbonate  of  potash,  or  boric  acid. 

Ttfanifehous  Ghbtbolitb.  a  massive,  reddish-brown  mineral  from  the  talcose  schist  of 
Pfunders  in  the  Tyrol,  having  some  resemblance  to  boltonite,  and  G.=8-25.  Contains,  accord- 
ing to  Damour  (Ann.  d.  M.,  lY.  viii.  90),  3-5  to  5-3  of  Utanic  acid,  with  6  p.  c.  of  protoxyd  of  iron. 
For  analyses  see  Nos.  1  and  2  on  page  257.         ^ 

The  condition  of  the  titanium  has  not  been  satisfactorily  ascertained.  There  is  a  deficiency 
of  silica  which  it  may  supply.  But  if  it  exists  in  the  mineral,  as  titanic  iron,  the  rest  is  a  mag* 
nesian  chrysolite,  like  boltonite,  with  but  little  to  replacing  ilg, 

258.  MONTIOBLIiZTZI.    Brooke,  Ann.  PhiL,  1831.    Batrachit  BreUK.,  Ohar.,  307,  1832. 

Ortliorliombic,  and  isomorphons  with  clirysolite.  Occurring  planes,  i-i, 
t-2,  T,  1-i,  2-2.  In  crystals.  Also  massive,  with  two  cleavages  mclined  to 
one  another  115®,  ana  another  diagonal  to  this  angle. 

H.=5— 6"5.  G.=3-03— 8*25.  Lnstre  vitreous,  slightly  resinous  in  the 
massive  variety.  Coloriess,  yellowish-gray,  pale  greenish-gray,  and  whitish. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  more  or  less 
conchoidal. 

Var^— (1)  MmikeOUB,  in  colorless  to  yellowish-giay  crystals,  firom  YesaTiot;  G. =3*1 19- 
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8-245.    (2)  BcEtrochUe^  deavable  massive,  of  a  pale  greenish-gray  color,  or  "wiLtish'  G.=303a^ 
Breith. 

Oomp. — (I  Ca+i  ]i[g)'  Si=  Silica  88*6,  lime  35*9,  magpesia  25*6=100.    One-eighth  of  the  Mg 
is  replaced  by  f'e.    Analyses:  1,  Bammelsberg  (Fogg.,  ciz.  569);  2,  id.  (Pogg.,  IL  4i6): 


Si 

*e 

»g 

Ca 

ign. 

1.  M<mUcm6 

37-89 

5-61 

22-04 

84-92 

— =r  100-46  Ramm. 

2.  BabraOiUe 

87-69 

2-99 

21-79 

36-45 

1-27=99-19  Bamm. 

Pyr.,  eto.~B.B.  rounded  only  on  the  edges.  Solablo  in  dilute  murijitio  add  to  a  (dear  solution, 
whidi  on  heating  gelatinizes. 

Obs. — MontioelUte  occurs  in  crystals  imbedded  in  granular  Hmestone  with  mica  and  augite,  oo 
Mt  Somma.  BaJlirachite  is  found  in  small  masses  containing  bkdc  spinel,  at  Mt  Binzoni  in  thn 
Tyrol 

MoniiceUite  was  named  after  the  Italian  mineralogist,  Montioelli ;  BcdracJUk  firom  Sirpax^Sf  frog 
in  allusion  to  the  oolor. 

269.  0HRT80ZJTE.  Smamgdus?,  Beiyllus?,  pt  VeL  Topaxos?  pi  PUn.  Not  Ghryaolithna 
[=Topaz]  PUiUf  xxxviL  42.  Ghrysolit,  Genmia  pelluddissima  colore  viiidi  subflavo  in  igne 
fiigad  (description  also  says  quadrangular,  infhsible,  eta),  TToOL,  Min,  118,  1747.  Peridot 
ordinaire  [not  the  Oriental]  cPArffenvUle,  Orykt,  161,  1765.  Gulgron  Topa8=0hi78o]it  OnmsL, 
Mln.,  48,  1758.  Chrysolite  ordinaire  de  LiOe^  Orist,  230,  1772,  IL  271,  1783  [not  Peridot  de 
Oeylan=Tourmaline  ib.,  Il  346J.  Krisolith  TTem.,  Bergm.  J.,  878,  1789-i-01i7ine  (fr.  basalt) 
[=0fajy80lite  des  Volcans  I^aa,  Vivarais,  1778.]  Tt'Jjm.,  fb.,  55,  1790.  Peridot  -E,  Tr.,  iii. 
1801.  Hyalosiderit  Wakikner^  Schw.  X,  zxzix.  65,  1828.  Glinkit  Somanavshi,  Bergjoumal 
Buss.,  Oct  1847;  ident  with  Chrysolite,  Beck,  Yerh.  Mm.  Ges.  St  Pet,  244,  1847. 


Orthorhombic. 
1-0729. 

0  A  1-2=125°  45'. 
(9  A  1=120  10 
0  A  f  1=114  48 
0  A  i-?=149  36 

236 


2t 


/A 7=94°  2' :  <?  A  1-^=128°  28':  aii: c=l-2588 : 1 


0  A  1-J=130°  26i' 

1  A  1,  mac., =107  45 
1  A  1,  br.,=101  32 

irZ  A  i-5,  ov.  i4,=130  2 


i-|  A  i-|,  oy.  a,=108°  51' 
i-2  A  iri,  ov.  t-?,=123  34 
i-z  A  1-2=137  21. 
f?  A  fi=119  12 


287 


Jlf^^ 


II 


II 


a 


I  n 


\_/y    \^ \^    k- 


0 

¥i 

1-i 

l-T 

1-2 

1 

l-i 

14 

TT 

— 

2-i 

iA 

/ 

~ 

i-s 

Observed  Planes. 

Cleavage :  i-l  rather  distinct.  Massive  and  compact,  or  granular ;  usually 
in  imbedaed  grains. 

H.=6— 7.  G.=3-33— 3-5.  Lustre  vitreous.  Color  green — commonly 
olive-green,  sometimes  brownish,  grayish-red,  grayi3i-green.  Streak 
usually  uncolored,  rarely  yellowish.  Transparent— translucent.  Frao- 
tjore  conchoidal.    Double  refraction  positive ;  obtuse  tisectrix  normal  to  i-x 

Comp.,  Var.— {%,  Jo)' Si,  with  traces  at  times  of  An,  6a,  Si  The  amount  of  S^o  variea 
much.    When  there  are  9  i'e  to  60  Mg  (anal.  5,  \\  the  ratio  of  Se  tc  Mg  is  1: 10;  when  16  F« 


Digitized  by 


Google 


CTNISILIOATES. 


257 


to  44  %  (anal.  22)  nearly  1:6;  when  22^  fe  to  39]S[g  (anaL  26)  uearly  1:3;  whctn  28^  te  to 
vi.  Mg,  as  in  hyalosiderite,  the  ratio  isl  :2,  and  the  specia]  formula  f|ifg+if'e)'§i,  or  2  fig' 
Si+Fe^Si    This  speciea  is  ordinarily  divided  into 

1.  Precious,  Of  a  pale  yellowish-green  colorj  and  transparent,  so  as  to  bo  fit  for  jewelry ;  G.= 
S*44l,  3*86 1 4.  OccasionaUy  seen  in  masses  as  lifirge  as  '*  a  turkey's  egg^"  but  usually  much  smaller. 
It  has  long  been  brought  from  the  Levant  for  jewelry,  Irit  the  exact  locality  is  not  known.  Well 
defined  crystals  of  chrysolite  an  inch  across  are  very  uncommon.  The  proportion  of  iron  to  mag- 
aesia  may  be  either  small  or  large,  as  in  the  following. 

*2.  Common;  OUvine  of  Werner.  Dark  yellowish-green  to  olive- or  bottle-glass-green;  Q.=. 
8*334,  f^.  Etna.  Commonly  disseminated  in  basalt  and  lavas,  in  grains,  and  also  at  times  in  largo 
masses  having  a  rectangular  outline,  showing  that  they  are  crystals^  although  made  up  apparency 
of  grains;  these  masses  sometimes  weighing  30  lbs.    Also  constituting  rocks. 

Giinkiie  is  pale»green  chrysolite  from  taloose  schist;  G.=:3*39— 3*43,  Herm.  ffyalosiderUe  is  a 
Tery  ferruginous  kind  (anal  27) ;  the  specimen  anc^yzed  was  partially  decomposed,  being  iridea* 
cent  and  submetallic  in  lustre. 

Analyses:  I,  2,  Damour  (Ann,  d.  M.,  V.  viil  90);  3,  Genth  (Ann.  Ch.  Pharm.,  Izvi  20);  4,  id. 
(Am.  J.  8cL,  IL  zzxiii.  199);  6,  Manice  (ib.,  tttj.  369);  6,  7,  Stromoyer  (Gel  Anz.  Gott.,  1824, 
208;  Pogg.,  iv.  193);  8,  Walmstedt  (Ak.  H.  Stockh.,  1824,  it  359,  and  Schw.  J.,  xliv.  25);  9, 
Hanan  (Verb.  G.  Beichs.,  1867,  71);  10,  Kjerulf  (J.  pr.  Ch.,  Ixv.  187);  11,  Router  (Za  G.,  acvi. 
342);  12,  Madelong  (ib.);  13,  Waltershausen  (Vulk.  Gest,  117);  14,  Hammelsberg  (Mm.  Ch, 
438);  15,  Wahnstedt  (L  a) ;  16,  Stromeyer  (1.  a);  17,  Kalle  (Ramm.  Hin.  Ch.,  438);  18,  Damour 
(Bull  G.  Soc.,  IL  zix.  414);  19,  Bammelsberg  (I  a);  20,  Walmstedt  (1.  a);  21,  DeviUe  (£t 
GeoL  Canaries);  22,  Lappe  (Pogg.,  xliiL  669);  28,  Scbmid  (Pogg.,  Ixzziv.  501);  24,  W.  v.  Bed 
(Verb.  HOn.  St  Pet,  1847);  26,  Domeyko  (Ann.  d.  M.,  IV.  xiv.  187);  26,  T.  S.  Hunt  (Am.  J 
Sd.,  IL  TTJT.  283) ;  27,  Wakhner  (Schw.  J.,  xxziz.  66) : 


Si 

1.  Pfunders,  btth.-rd,  86*30 

2.  "  "  36*87 

3.  Heda  43*44 

4.  Webster,  K.  O,  ^  (i)  41*17 


5.  Thetford,  Vt 

6.  TogeUberg 

7.  OrienkU  CkrytoUU 

8.  Iserwiese 

S.  Norway,  a  rock 

10.  Eifel,  unn^-^yw. 

11.  DonMtn.,  Duwyte 

12.  "        **  ** 
li!  Etna 

14.  Petschan 

15.  Pallas  meteorite 

15 ?  meUioric 

K.  Vesuvius 

18.  Lake  Lherz 

19.  Carlsbad 

20.  Mt  Somma 

21.  C.  Verdes,  Fogo  J. 

22.  Greentana 

'l^u  Atacama^  meteoric 
U.  Ghnkiie 

25.  Antudo,  Chili 

26.  Near  Montreal 

27.  Byalooiderile 


ti  5*30,  tL  l-75=99-80  Damour. 

Ti  3-51,  fl:  1-71=99*04  Damour. 

*1  <r.,  ifi  0*32,  Co  <r.=100  Genth. 

CaO-04, iSi 0-41, gangue  1*23,  ign. 069 

=100*06  Genth 
=  100*36  Manioe. 

XlO-19,  m  0-37  =99*61  Stromeyer. 

Xl  0-22,  m  0-32=99-68  Stromeyer. 

3tl  006=100'55  Walmstedt 

*1  0-10,  ISl  0-28 ign. 47 1=99*7  3Hauaa 

Al  0-18,«r  0-004,  ign.  012=100*72Kj'li: 

]?fi,  Co,  N^a,  tr,  fi:  0-57=100*16  Pouter. 

]?fi  <r.,a  0*49=10017  Madelung. 

*1  0-64,  Ni  0-20,  fl  1*04=100*22  Walt 

%1  0*28  Ca  2*35=99*85  Ramm. 

*1  fr.,  Ca  <r.=100*39  Wahnstedt 
=99*79  Stromeyer. 
=99*39  Kalle. 
=99*05  Damour. 
=100  Rammelsberg. 

3tl  018=100*24  Wahnstedt 
,  *1  0*80,  Oa  5*12=99'35  Deville. 
,  ^1  0*06=99*91  Lappe. 
=99*10  Schmid. 
=  100-72  Beck. 
=  100  Domeyko. 
=99*30  Hunt 

3tl  2*21,  K  2*79,  Cr  <r.=99*23  Waldhner; 


Berzelius  detected  ozyd  of  tui  in  the  olivine  of  the  Pallas  meteorite ;  Rummler  a  trace  of  arse- 
nous  add  A.  Erdmaxm  found  a  trace  of  fluorine  in  that  of  Elfdalen,  and  of  Tunaberg.  Walch- 
ner  obtained  in  anaL  26  0*330  gmis.  of  te  (out  of  1*040  grms.  under  analysis),  from  whidi  ht 
deduced  30-9  grms.  of  ^e,  or  29*71  p.  a 

Pyr.,  etc. — B.B.  whitens,  but  is  inflisible ;  with  the  fluxes  gives  reactions  for  iron.  Hyalosi^ 
derite  and  other  varieties  rich  in  iron  fuse  to  a  black  magnetic  globule.    Some  varieties  o^ive  re- 
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actions  for  titamc  acid  ana  ma  iganose.    DecompoBed  by  muriatic  and  sulphur,  c  acids  with  separn 
tion  of  gelatinous  silica.    Gr.  before  ignition,  3'389;  alter,  8*378. 

Oba. — A  common  constituent  of  some  eruptive  rocks;  and  also  occurring  in  or  among  metb- 
morphic  rocks,  with  tolcose  schist,  hyx>er8thcue  rocks,  and  serpentine ;  or  as  a  rock  formation ; 
also  a  constituent  of  many  meteorites.  The  eruptive  rocks,  basalt  and  basaltic  lava,  consist  of 
chrysolite  (the  variety  olwine\  along  with  labradorite  or  other  feldspar,  and  augito.  Though 
usually  in  grains,  it  is  sometimes  in  rectangular  masses  several  inches  thidc. 

A  chrysolite  rock  oocurrmg  at  L.  Lherz,  consisting  largely  of  chrysolite,  has  been  called  Lherzoly'4 
(See  p.  147,  under  Spinel).  The  dunyte  of  F.  v.  Hochstetter  (ZS.  G.  Ges.,  xvL  841 )  is  the  same  rock, 
aooording  to  Sandberger.  The  latter  has  a  grayish-green  color,  and  greasy  and  vitreous  lustre,  with 
G.=3'295,  and  occurs  with  serpentine  rodk  in  Dun  Mtn.,  near  Nelson  in  New  Zealand.  Another 
similar  rock  from  Moravia,  called  picryie^  consists  half  of  chrysolite,  along  with  feldspar,  diaUage, 
hornblende,  and  magnetite.  Another  from  Norway  (called  OlivmfeU  in  German,  or  olivine  rock)  has 
very  nearly  the  composition  of  pure  chrysolite  (anal  9);  G.=3*24— 3-32,  Kjenilf  (1  c);  granu- 
lar in  texture ;  of  olive  to  bottle-green  color ;  it  contains  some  talc,  tremoUte,  and  bronzite. 

Occurs  in  eruptive  rocks  at  Vesuvius,  Sicily,  Hocla,  Sandwich  Islands,  and  most  volcanic  isl- 
ands or  regions;  at  Expailly  in  Auvergne;  at  Unkel,  on  the  Rhine,  crystals  several  incher 
long ;  at  Kapfenstoin  in  Lower  Styria,  in  spheroidal  masses ;  at  Sasbach  and  Ihringen  in  Elaisen 
stuhl,  Switz.;  near  Freiburg,  Baden,  in  dolerite,  a  variety  containing  much  iron  (hydbsider- 
tfe) ;  in  Thetford  and  Norwich,  Vermont,  in  boulders  of  coarsely  cryst  basalt,  the  crystals  or 
masses  several  inches  through ;  in  dolerite  or  basalt  in  Canada,  near  Montreal,  at  Eougemont  and 
Mounts  Boyal  and  Montarville  (anaL  26). 

In  talcose  schist,  found  near  Kyschtimsk,  N.  of  Miask,  and  near  Syssersk  in  the  Ural,  in  green- 
ish imbedded  nodules  {glinkit^  anal  24);  id.  at  Webster,  in  Jackson  Co.,  N.  G.  (G.=3*28),  along 
with  serpentine,  pyrosclerite,  and  chromite ;  with  chromite  in  Loudon  Co.,  Va. ;  in  Lancaster 
Co.,  Pa,  at  Wood's  mine,  with  serpentine  and  chromite  (Genth);  near  Media,  Delaware  Co.,  Pa^ 
with  hornblende,  magnetite,  and  chromite.    In  hypersthene  rock  at  Elfdalen. 

Among  the  meteorites  containing  chrysolite,  there  are  the  Pallas  from  Siberia,  others  from 
Ataoama,  Steinbaob,  eta 

On  cryst,  Kokscharof,  Bull  Ak.  St.  Pet,  ix.  285.  Gives  1-2  A  1-2,  ov.  0,=71«^  30',  whence  Oa 
1-2=125"  45',  i-2  A  f-2,  ov.  *.!,='^9^  55',  whence  ov.  i-i=130''  5'. 

Most  of  the  crystals  are  fragile,  and  therefore  unfit  for  use  as  gems. 

Named  ft'om  •)(P^o6ii^  gold,  and  "KiQ^g.    The  hyalosiderite,  from  'vaU^^  glass,  and  cionpafy  iron. 

The  ChrysolWitiS  of  Pliny  was  probably  our  topaz ;  and  his  topaz  our  chrysolite.  But  Pliny's 
statement  tiiat  "  topazes  "  is  the  largest  of  all  the  precious  stones,  and  that  a  statue  4  cubits  high 
was  made  of  it,  shows  tliat  he  confounded  together  different  stones,  since  solid  chrysolite  crystals 
are  never  as  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnitude.  The 
hardness  mentioned,  that  it  yields  to  the  action  of  the  file  and  wearn  with  use,  is  riglit,  and  seoms 
to  prove  that  true  ohryaoKte  was  included  under  the  name  of  topazUm.  It  came  from  an  island  in 
the  Bed  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodonis  Siculus  to  have  resembled 
glass,  but  to  have  had  a  remarkable  golden  appearance,  especially  conspicuous  at  night  (King). 

Alt — Alteration  of  chrysolite  often  takes  place  through  the  oxydation  of  the  iron;  the 
mineral  becomes  brownish  or  reddish-brown  and  iridescent  It  also  splits  into  thin  laminte  a  a 
tlie  change  goes  on,  sometimes  so  as  to  resemble  a  mica.  A  basalt  tlius  changed  was  onco 
pointed  out  to  the  author  as  a  mica  slate,  although  no  further  change  had  taken  place  than  that 
here  mentioned.  Chusiie^  Limbiliie,  and  Siderorlepie  of  Saussure  (J.  de  Phys.,  841,  1794),  all  from 
Limburg  in  Brisgau,  are  chrysolite  more  or  'cSS  altered.  The  process  may  end  in  leaving  the 
cavity  of  the  crystal  filled  with  limonite  or  red  oxyd  of  iron. 

Under  the  action  of  carbonated  waters,  tlie  iron  is  often  carried  off  instead  of  being  peroxy- 
dizcd,  and  also  some  of  the  magnesia  is  removed  at  the  same  time ;  and  thus  may  come  serpen- 
/tnc,  picrosmine,  which  often  retain  the  crystalline  form  of  chrysolite.  A  further  change  maj 
produce  atecUite  and  other  magnesiau  species. 

For  analyses  of  altered  chrysolite  see  Walmstedt,  in  Ak.  H.  Stookh.,  1824,  and  Bamm.  Min. 
Oh.,  441;  Ehodius  in  Ann.  Ch.  Pharm.,  Ixiii.  116,  and  Bamm.  Min.  Ch.,  441;  Lewinsteia  in 
Jahresb.,  1860,  151;  A.  Madelung,  Jahrb.  G.  Beiolis.,  xiv.  1,  Jahrb.  Mm.,  1864,  628;  W.  Juug, 
B.  H.  Ztg.,  xxiL  289. 


260.  FATAIilTXI.     0.  O.  GmeUn^  Pogg.,  IL  1839.     Eisenperidot)  Eiseuglas,   Germ,    Iroc 
Chrysolite.    Anhydrous  Silicate  of  Iron. 

Mafisi\ce,  crystalline.     Cleavage  iu  tTO  directions  at  right  angles  to  one 
another 
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H.=6-6.  G.=4-4-14 ;  4-138,  Fayal ;  4-006,  Ireland,  Delesse.  Lustre 
metalloid,  somewhat  resinous  in  the  fracture.  Color  black,  greenish,  or 
brownish-black;  sometimes  iridescent.  Opaque.  Fracture  imperfectly 
conchoidal.    Attractable  by  the  magnet. 

Comp.— t^e* §i=:8ilica  29*6,  protozyd  of  iron  lO'SrslOO.  Analyses:  1,  Gmelin  (fogg.,  li. 
160);  3,  Eellenberg  (ib.);  8,  Bammelsberg  (Min.  Oh.,  486);  4,  Thomson  (Min.,  I  461);  6,  Delesst 
(Bull.  aFr.,  n.x.668): 

Cu 

0*86,  FeS  2'33=98-'r8  GmelhL 
0-31,  ^b  l-66=99-81  FelL 
1-29,  Fe  S  3-36=1 00-61  Bamm. 

=10011  Thomson. 

=98-41  Dolesse. 

Pyr.,  etc. — ^Fases  readOy  to  a  black  magnetic  globule.    Gelatinizes  with  acids. 

Obs. — From  the  Mourae  Mts.,  Ireland,  at  Slaycarrach,  near  Bryansford,  in  pegmatite ;  forms 
nodules  in  Yolcanic  rocks  at  Fayal,  of  the  Azores.  Obsidian  or  volcanic  glass  often  approadies 
fayalite  in  composition. 

Arti£ — ^Iron-chrysolite  sometimes  occurs  in  crystals  as  a  furnace  slag,  as  noticed  by  Hausmann 
in  1812,  and  later  by  ^tscherlich  and  others.  The  vulkanisches  Eisenglaa  of  Elaproth  (Beltr.,  ▼. 
222),  which  afforded  the  above  composition,  was  a  slag  according  to  G.  Rose.  It  is  a  common 
product  of  the  puddling  furnace. 

261.  iRON-MAifOANESB  CHBTSOLTrE.  (X  ErdiJiann^  Ak.  H.  Stockh.,  1849 ;  var.  olivine,  his  Mm., 
278,  1863.)  Near  fayalice,  but  contains,  besides  protozyd  of  iron,  some  protozyd  of  manganese 
and  lime,  with  also  a  little  magnesia,  approaching  thus  hyalosiderite. 

One  of  three  agreeing  analyses  afforded  Erdmann  (L  c.) : 


Si 

£1 

te      Ikn 

fe 

Oa 

1.  Fayal           8024 

2.  **               2916 

3-64 

68-27     364 

406 

60-96    0-69 

2-38 

0-72 

3.      •*               28-27 

3-46 

63-80 

ir. 

0-46 

4.  Slavcarrach  29-60 

68-73     1-78 

5.           "          29-60 

ir. 

63-64    6-07 

0-30 

Si 

Sil 

te 

Mn 

% 

Oa 

29-16 

1-66 

66-87 

8-47 

3-23 

2-29= 100-58. 

It  gives  the  formula,  6  te*Si  + 1  ftn"  §i+(Mg,  Ca)*  Si,  Bammelsberg.  It  occurs  in  a  gneissoid 
rock  called  EuXytyte,  consisting  in  part  of  augite  and  garnet,  at  TuDaberg  in  Sweden. 

A  furnace-product^  which  is  a  linvc-ironr-manganese  chrysolite,  has  been  observed  in  clove-browa 
crystals  at  an  iron-ftimaoe  in  Easton,  Pa.  An  analysis  afforded  Dr.  0.  T.  Jackson  (Am.  J.  Scl, 
IL  xiz.  358X  Si  33-70,  Ca  31-80,  Pe  18*00,  Sn,  Mn  14-90.  3cl  3-50=101-90.  Taking  the  iron  and 
manganese  as  protozyd,  as  so  regarded  by  Dr.  Jackson,  the  formula  is  (Ca,  t^y  liln)'  Si 

262,  TBPBSLOJTB.    Tephroit  BreWu,  Char.,  278, 1823,  212,  829,  1882. 

Orthorhombic.  Crystalline-massive.  Cleavage  in  three  directions  rec- 
tangular in  intersection,  one  perfect,  a  second  a  little  less  so,  the  third 
imperfect,  or  rather  indistinct. 

H.=5-5— 6.  Q-.=4— 4-12.  Lustre  somewhat  adamantine.  Color 
grayish  flesh-red,  reddish-brown,  and  rose-red,  to  ash-grav,  smoky-gray. 
Streak  pale  gray.  Darkens,  on  exposure,  to  brown  and  black.  Translucent 
— Bubtranslucent.  Optic-axial  plane  parallel  to  plane  of  perfect  cleavage ; 
divergence  for  red  rays,  159°  V ;  in  oil,  84°  19'. 

Var. — 1.  NmncU  (anaL  1-6).  2.  Magnesian,  or  picrot^hroite  (anal  6-9).  G.  of  No.  6,  a  brown 
kind,  3-97 ;  of  No.  7,  a  red,  387.    Resembles  much  a  deavable  feldspar. 

Oomp.— Sn'  Si=Silica  29-8,  protozyd  of  manganese  70-2=100;  or  (Sin,  Stg)*  Si.  Analyses: 
1,  Thomson  (Min.,  1,  614);  3,  Bammelsberg  (Pogg.,  Ixil  146);  3,  H.  Deville  (DescL  Min.,  i  38); 
4^  G.  J.  Brush  (Am.  J.  Sci,  II.  xxxvii  66) ;  5,  Igelstrom  (CEfv.  Ak.  Stockh.,  1865,  228);  6,  7,  P. 
Collier  and  A«  Hague  (see  No.  4) ;  8,  Damour  (Ann.  d.  M.,  Yl.  ii.  339) ;  9,  Igelstrom  (1.  c): 

Si       te      iin      Zn     Mg      Oa     ign. 

1*  Franklm  29-64    082    66*60     —    2-70=99-76  Thomson. 

<t  Sparta  28-66    292    68*88     —     —     — =  1 00 46  Bammelsbeig. 
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8. 

te 

ftn 

Zn     Ag 

Ca 

ign. 

3.  Sparta 

28-37 

2-16 

69-81 

7-58    2-16 

0-39 

— =99-97  DeTille. 

4.    ^ 

80-19 

109 

65-59 

0-27     1-38 

1-04 

0-87=99-93  Brash. 

5.  Paiaberg,  red 

6.  Sparta,  brtmm 

30-82 

66-83 

—     2-79 

5-37 

2-20=98-01  Igelstrom. 

80-55 

1-62 

52-32 

6-93    7-73 

1-60 

0-28=99-93  OolUer. 

7        "       red 

31-73 

0-23 

47-62 

4-77  14-03 

0-54 

0-35=99-27  Hague. 

8.  FranVIm 

29-95 

1-96 

36-48 

11-61  18-60 

1  •71=100-26  Damour. 

9.  Paiflbeig,  6nw» 

31-36 

416 

44-07 

17-71 

<r. 

0-87,  Ph,la,0  «r.=9816  Igelst 

Analysis  No.  4  was  of  a  spedmen  received  from  Breitbaupt,  as  the  orig^al  tephroite ;  Nos.  6, 
7,  from  specimens  obtained  by  Brash  at  Stirling  Hill,  in  Sparta.  The  zinc  in  anaL  3-7  was  un- 
doubtedly from  mixed  sincite,  this  minoral  occurring  as  a  thin  scale  or  lamina  in  the  direction  of 
the  cleayi^,  and  hence  often  coyenng  deayage  surfaces  (Brush).  AnaL  7  coiresponds  to  (|  Mii 
+i  l^g)  ki ;  anal  8,  to  (i  Mn+i  i^g)  Si ;  and  in  anal  9,  Mn :  Mg=5  :  4. 

^JT^  eto^ — ^B.B.  fuses  at  3*5  to  a  black  scoria.  Gelatinizes  perfectly  in  muriatic  add  without 
evolving  chlorine.  With  the  fluxes  gives  reactions  for  manganese  and  iron.  The  magnesian 
variety  fuses  at  4  (No.  6)  to  6  (No.  7). 

Obs. — ^Found  at  Stirling  HiU  in  Sparta,  N.  X,  with  zindte,  wiliemite,  and  franklinlte.  in  cleav- 
able  masses;  also  at  Paisberg,  in  Wennland,  Sweden,  along  with  rhodonite  and  other  manganesian 
minwals ;  at  Sjografvan,  with  hausmannite. 

The  name  iephroUe  is  from  rc^ptff.  ashrCoLored.  Breithaupt's  orig^al  spedmen  was  frx>m  the 
ooUection  of  H.  Heyer  at  Dresden. 

262A  Htbbotefhboite.  Ll  J.  Igelstrom  has  described  ((Efv.  Ak.  Stodch.,  1865^  C05)  t 
hydrous  tephroite  frt>m  Paisberg,  whidi  has  a  pale  reddish  color,  a  colorless  streak,  and  H.=4,* 
gelatinizes  with  adds  and  yields  water.  He  obtained  in  an  analysis  Si  28*46,  Sin  0*49,  Mn  5:>'44, 
Ag  11-89,  Ca,  ]^e  Ur.,  ti  5-85=10018,  and  corresponding  to  (Mn,  fig)'  Si+t  ^  It  may  be  an 
altered  tephroite. 

A  Uack  siiiccUe  of  manganese  from  Klapperud,  Dalecarlia,  haviug  a  aubmetalUc  lastre  and  yel- 
lowish-brown  streak,  aflforded  Klaproth  (Beitr.,  iv.  187)  Si  250,  Mn  65-8,  fl  13-0=83-8=Sln»  Si 
+  2  £[,  agreeing  with  the  tephroite,  excepting  the  water.  Klaproth  obtained  60  p.  a  of  An,  Hn, 
whence  the  above  is  deduced  by  Berzelius. 

263.  KNBBEUni.    Enebelit  Dobereinear^  Schw.  J.,  zxL  49, 1818. 

Crystalline  massive. 

H.=6*5.  G.=3'714,  Dobereiner;  4-122,  Erdmann.  Lustre  glistening. 
Color  gray,  spotted  dirty-white,  red^  brown,  and  green ;  also  ffrayisli-blacJv 
to  black.     Opaque  to  translucent.     Brittle ;  fracture  subconcnoidal. 

Comp. — (^  l^e+i  Sn)'  Si=Silica  29*6,  protoxyd  of  iron  35-5,  protoxyd  of  manganese  34-9= 
100.  .^bialyses:  1,  Dobereiner  (Schw.  J.,  xxL  49);  2,  A.  Erdmann  (Dannemora  Jemmalmsfalt) 
p.  54): 

§i  f^e  fin  ttg 

1.  Ihnenau  32*5   .      32-  35-  — =99*5  Dobereiner. 

2.  Dannemora  30*26        84-30        34-47        0-25,  %1 1*59=100-87  Erdmann. 

Pyr.,  etc. — According  to  Ddbereiner,  unaltered  B.B.,  but  Erdmann's  mineral  fused  easily  to  a 
lustreless  magnetic  bead,  and  g^ve  with  the  fluxes  reactions  for  iron  and  manganese.  Decom- 
posed readily  by  muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — The  mineral  analyzed  by  Ddbereiner  was  from  an  unknown  locality,  but  G.  Sockow 
(Kenng.  Ueb.  Min.,  1855,  93)  states,  on  the  authority  of  Knebcl,  that  it  was  found  in  granito 
near  iSnenau.  The  Dannemora  mineral  is  grayish-black  to  black  in  largo  masses,  light  gray  ou 
the  thin  edges,  and  is  stated  to  deave  parallel  to  a  prism  of  about  115"". 

Named  after  Major  von  KnebeL 

864.  ZiZSnOOPHANITE.    Leukophan  Esmark,  Ak.  H.  Stockh.,  1840,  191 ;  Tamnao,  Pogg., 
zlviii.  501.    Leucophane.    Leuoofanite. 

Orthorhombic.  /A  /  about  91°  (90°  to  93°,  Greg;  91°  3',  B.  &  M.) ; 
0  A  1-t,  calc.,=145°  52'.  Approximate  angles,  O  A  2=:117°~118°  30' 
0  A  2-f=126°  26'.    A  plane  m-n  on  (?=140°  30',  on  one  plane  7=126^ 
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30',  on  other  /=101®  30',  Greg.  Crystals  tabular  and  nearly  rectangular. 
Cleavage :  basal  perfect ;  imperfect  in  another  direction,  inclined  126°  25'* 
to  the  base ;  and  perhaps  in  a  third,  at  right  angles  to  0,  Usually  rnafi^ 
sive. 

H.=3*5--4.    G.=2*974:.    Lustre  vitreous  on  a  cleavage  surface.    ColoJ 

gale  dirty  green  to  wine-yellow ;  thin  fragments  transparent  and  colorless, 
^owder  white,  and  strongly  phosphorescent,  whether  heated  or  struck. 
Electric  when  heated.  Optically  biaxial;  bisectrix  normal  to  the  base, 
plane  of  axes  the  macrodiagonal ;  Descl. 

Comp.— 0.  ratio  for  ft,  %  3ir=3 :  3  :  10;  (i  (Ca,  ^a)+i  Be)*  Si+(  §1;  or  else  witii  half  the 
exoess  of  silica  basia  Part  of  the  oxygen  replaoed  by  fluorine.  Analyaea:  1,  Brdmann  (Ak.  H. 
'Stockh.,  1840);  %  Bammelsberg  (Pogg.,  xcviiL  25t): 

jtl  Be  An  Ca  fra  £:  F 

11-61        1-01        25-00        10-20        0-31        617=102-02  Erdmann. 

1-03        lO-lO         ir.  28-37        11'20        OSO        6-57 = 100-43  Bamm. 


Si 

1.  47-82 

2.  47-03 


O.  ratio,  leaying  out  of  view  the  fluorine,  for  Oa,  Be,  Si,  from  anal  1,  3 :  3 :  10*6 ;  fh>m  2, 
2  :  2-8  :  10-0. 

Pyr.,  etc. — ^In  the  closed  tube  whitens  and  phosphoresces  with  a  purple  light.  B.B.  in  tha 
forceps  phosphoresces  and  fuses  with  intumescence  at  3  to  a  dear  colorless  glass,  which  becomes 
opaque-white  on  flaming;  imparts  an  intense  yoUow  color  to  the  flame.  Fused  with  salt  of  phos- 
phorus in  the  open  tube  gives  the  reaction  for  fluorine. 

Obs. — Leuoophane  occurs  in  syenite  with  albite,  elieolite,  and  yttrotantalite,  on  the  small  rocky 
islet  Lamoe,  near  the  mouth  of  the  Langesund  fiord  in  Norway,  where  it  was  found  by  Esmark. 
It  resembles  somewhat  a  light-green  variety  of  apatite. 

Named  from  Xn><cd(,  \o'kU^  and  ^aiVai,  lappeofr. 

On  cryst,  see  Greg,  PhiL  Mag.,  lY.  ix.  610;  Dana,  Am.  J.  ScL,  IL  xxL  205;  Desd.  Ifin.,  L  144 

266.  WdHLBBTTB.  Wohlerit  Scheerer,  Pogg.,  lix.  327,  1843. 

Orthorhombic.  I A  7=90°  nearly,  0  A  1-1=144°  37' ;  a :  S :  0=0-7162 : 
1:1± 

0  A  f t=i«)°  2r 

(?Aft=133  11 

O  A  J,i-I=117  07 

0  A  1-2=141  30 
i^  A  i-2=116  34 
vt  A  7=135  ± 
iriAini^  ov.  i-i,=126  62 
i'i  A  ^-8,  ov.  i-t,=143  8 
i-tA^t,  ov.  (?,=140  64 

In  tabular  crystals  and  prisms.   Cleavage :  i-l 
distinct  and  easy.     Also  granular. 

H.=5'5.     Q-.=3*41.    Lnstre  vitreons,  inclining  to  resinous.    Color  Hght- 

{rellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish.    Streak-powder  yel- 
owish-white.     Transparent— snbtranslncent.     Fracture  more  or  less  con- 
choidal — splintery. 

Oomp.— 0.  ratio  for  (Ca,  fig,  Sa),  2r,  §i,(te,3in),Cb=9-78:  5-08: 15-89;  0-77:  3*57;  ftow 
Scheerer's  analysis  (^ith  which  Hermann's  agrees  nearly),  whence  Scheerer  deduoes  a  formula 
making  it  a  columbate  of  zirconia+ 5  parts  of  a  sjUcate  of  soda  and  lime.  It  corresponds  weU  U 
Che  formula  Ci(Oa,  fig,  ^sV  -i- i^r)  Si  f  +  A  (^e,  fin)  Cb],  the  last  member  coLurnbiie. 
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Analyses:  1,  Scheerer  (L  c.) ;  2,  Hermann  (Bull.  Soc.  Nat  Moscow,  zzzyiii  467) : 

§i        Cb        Zr        3Pe     Mn      6a       ]?ra      fi 
I.  Brevig 


30*62 
29*16 


U-47 
11-68 


15-1/      2*12 
22*72*0 1-28 


1-55 
1*52 


2619 
24-98 


7-78 
7-63 


0-24,  %  0-4=98-14  Soheerer. 
1-33=99*61  Herm. 


Pyr.,  etc. — ^B.B.  in  a  strong  heat  ftises  to  a  yellowish  glass.  With  the  fluxes  gives  the  reao^ 
tion  of  manganese,  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  muriatio  add,  witli 
a  separation  of  the  silioa  and  columbic  acid. 

Obs. — Occurs  with  elseolite  in  zircon-syenite,  on  several  islands  of  the  Langesund  fiord,  near 
Brevig  in  Norway.  Some  crystals  are  nearly  an  inch  long.  On  cryst,  DescL,  in  Ann.  Ch.  Phys., 
in.  zL,  and  Ann.  d  IL,  Y.  zvL  229 ;  Dauber,  Fogg.,  zciL  242.  Desdoizeauz,  in  his  later  paper, 
makes  i-i  and  i4  the  vertical  faces  of  the  prism  ^with  /A  7=90''  16',  and  he  describes  the  crys- 
tals as  hemihedral  in  many  planes. 

266.  WlLLBMrm  Siliceous  Ozyd  of  Zinc,  Silicate  of  Zinc  (fir.  N.  Jersey),  Vanuxem  dt  Keating, 
J.  Ac.  Philad.,  iv.  8,  1824.  "Willemite  (fr.  Moresnet)  Levy,  Jahrb.  Min.  1830,  71 ;  Ann.  d.  M.,  IV. 
IV.  618, 1843.  Williamsite,  Wilhelmite,  Villemite,  aU,  orthogr.  Anhydrous  Silicate  of  Zinc.  Hebe- 
tm  (fr.  Moresnet)  BreUfL,  Char.,  130, 1832.    Troostite  (fr.  N.  J.)  iSTAep.,  Min.,  Ist  part,  164, 1832. 

Ehombohedral.     H  A  5=116°  1',  0  A  5=142°  17' ;  a=0-67378.      Ob- 
served planes :  in  crystals  fr.  N.  Jersey,  ^-2,  5,— i,  1* ;  fr.  Moresnet  Oy  7", 
239  f     i?  Ai=U8°  1'.     a  A  r=150°  5',  1"  A  i-2=151°  55', 

5Ai-2=121°  59';  fA|=128°  30';  Levy.  Cleavage: 
t-2  easy  in  N.  Jersey  crystals ;  0  easy  in  those  of  Mor- 
esnet. Also  massive  and  in  disseminated  grains.  Some- 
times fibrous. 

H.=5*5.  G=3'89— 4*18.  Lnstre  vitreo-resinons, 
rather  weak.  Color  whitish  or  greenish-yellow,  when 
purest;  apple-green,  flesh-red,  grayish-white,  yellowish- 
brown  ;  often  dark-brown  when  impure.  Streak  nncol- 
ored.  Transparent  to  opaque.  Brittle.  Fracture  con- 
choidal.     Double  refraction  strong ;  axis  positive. 


manganese  and  iron. 


Var.— The  crystals  of  Moresnet  and  New  Jersey  differ  in  occurring 
forms  as  above  described.  The  latter  are  often  quite  large,  and  pass  under 
the  name  of  troostite ;  they  are  commonly  impure  from  the  presence  ol 
Gr.  of  crystals  from  New  Jersey,  3-89—4,  Vanuxem  andKeatinfc;  4'f)2, 
Herm.;  4*154,  Delesse;  from  Moresnet,  3935,  Thomson;  4*16— 4*  18,  Levy;  from  Stolbei;g,  4-18, 
Monheim. 

Oomp.— 2q'  8i=Silica  27*1,  oxyd  of  zinc  72*9=100.  Analyses:  1,  2,  Vanuxem  and  Keat- 
ing p.  c.)j  3,  Hermann  (J.  pr.  Cli.,  xlvii.  11);  4,  Delesse  (Ann.  d.  M.,  IV.  x.  213);  6,  H.  Wurta 
(Hep.  Am.  Assoa,  iv.  147);  6,  Thomson  (Min.,  i.  545);  7,  Levy  (Ann.  d.  M,  IV.  iv.  513);  8^  Mou- 
heim  (Verb.  nat.  Ver.  Bonn.,  1848,  157);  9,  Damour  (Desd.  Min,,  554): 


1.  StirUng 

2.  " 

3.  " 

4.  " 
6.       " 

6.  Moresnet 

7.  *» 

8.  Stolberg 

9.  Greenland 


Si 

25-44 
2500 
26-80 
27-40 
27-91 
26-97 
2705 
26-90 
27-86 


^Q      Un       te      Hn 

6-50 

0-67     2-66 


1-48 
0-75 


tr, 
0-87 
6-35 
0-78     - 

0-36     - 
0-37 


9-22 
2-90 
3-73 


2n 
68-06 
71-33 
60-07 
68S3 
69-93 
68-77 
68-40 
72-91 
71-51 


fig 


2-91 
1-66 


-=100  Van,  &  K. 

-=99-66  Van.  &  K. 
1-00=100  Herm. 

=100  Delesse. 

,  6a  1-60=100-18  Wurtz 

1-25,  Xl  l-44»=99-91  Thorn. 
0-30=96-50  Levy. 

=100-16  Monheim. 

=99-74  Damour. 


■  With  a  trace  of  ilnc  and  iron. 


Pirst  analjrzed  and  described  by  Vanuxem  and  Keating. 


Pjrr.,  etc'. — 'BJB.  in  the  forceps  glows  and  fuses  with  difficulty  to  a  white  enamel ;  the  vahe« 
ies  from  Kew  Jersey  fVise  from  3*5  to  4.    The  powdered  mineral  on  charcool  in  BJ*.  gives  i 
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ooattug,  follow  wliile  hot  and  wmte  on  oooling,  which,  moistened  with  sclation  of  cobalt,  and 
treated  in  O.F.,  is  colored  bright  green.  With  soda  the  coating  is  more  readily  obtained.  De- 
composed by  muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — From  Yieille-Montagne  near  Moresnet,  between  Liege  and  Aix-la-Chapello,  in  crystals  and 
massiye,  the  crystals  but  a  few  millimeters  in  length ;  also  at  Stolberg  near  Aix-la-Chapelle ;  at 
Baibel  in  Oarinthia ;  at  Kucsaina  in  Servia  and  in  Greenland  in  compact  quartz.  In  New  Jersey 
at  both  Franklin  and  Stirling  in  such  quantity  as  to  constitute  an  important  ore  of  zinc  It 
occurs  intimately  mixed  with  zindte  and  franklinite,  and  is  found  massive  of  a  great  variety  of 
cdors,  from  pale  honey-yellow  and  light  green  to  dark  ash-gray  and  flesh-red;  sometimes  in  crys- 
tals {troostiie)  six  inches  long  and  an  inch  or  more  thick,  imbedded  in  franklinite  and  also  in 
calcite. 

Homed  by  Levy  after  William  L,  King  of  the  Netherlands. 

267.  PHBNACITB.    Phenakit  N.  v.  Xordenakiold,  Ak.  H.  Stockh.,  160,  1823,  Fogg.,  xxxL  6Y 

Ehombohedral;  often  hemihedral.  li  A  i?=116^  36',  0  A  if=142°  38', 
Kokscharof;  a=0'661065.  Observed  planes:  rhomboliedrons,  i?, -2, -1, 
-i ;  scalenohedrons,  1',  1'^  -2",  J'  (bevelling  terminal  edge  of  H) ;  pyramids, 

2,  4-2 ;  prisms,  /,  i-2,  *-| ;  hemihedral,  \  f -f ,  J  J-f ,  i  3-f ,  Koksch.  Min. 

nssl,  ii.  308,  iii.  81. 

JS  A  7=127^  21'  H  A  -2=160°  35'  240 

Ii  A  i-2=121  42  ^  A  -4=148  18 

f  2  A  f  2=156  44  i  A  i=144  4 

f  2  A  jR=zl5d  56  2  A  2=87 12 


Crystals  sometimes  oblong,  as  in  fig.  240 ;  bnt  often  the 
prism  nearly  or  quite  wanting,  and  the  form  that  of  a  low  obtuse 
rbombohedron,  with  replaced  edges  and  lateral  angles.  Cleav- 
age :  t-2  distinct,  S  imperfectly  so.  Twins :  composition-face 
t-2. 

H.=7'5— 8.  G.=2-96— 3.  Lustre  vitreous.  Colorless;  also,  bright 
wine-yellow,  inclining  to  red ;  brown.  Transparent — subtranslucent.  Frac- 
ture like  that  of  quartz.     Double  refraction  positive. 

Oomi>^-ie'8i=Silica  54*2,  glucina  46*8 =100.  Analyses  :  1,  Hartwall  (Pogg.,  xixi.  57) ,  2, 
Bischof(Pogg.,  xxxiv.  625): 

1.  Ural  Si  65-14        ^  44-47        M  and  fig  <r.=:99-61  HartwalL 

*2.  Framont  54-40  45*57        Ca  and  Slg  0*09= 100-06  Biachof. 

Pyr.,  etc. — ^Alone  remains  unaltered ;  with  borax  fuses  with  extreme  slowness,  unless  pul 
rerized,  to  a  transparent  glass.  With  soda  affords  a  white  enamel ;  with  more,  intumesces  and 
becomes  infusible.    Dull  blue  with  cobalt  solution. 

Obs^— Occurs  in  mica  schist  at  the  emerald  and  chrjsoberyl  mine  of  Takovaja  85  versts  B.  of 
Katberinenburg,  where  the  crystals  are  sometimes  nearly  4  inches  across,  and  one  found  weighs 
U  lbs. ;  also  in  smaU  crTstala  on  the  east  side  of  the  Bmen  Mts.,  6  versts  K.  of  Miask,  along  with 
topaz  and  green  feldspar ;  also  in  highly  modified  crystals  with  quartz,  in  limonite,  near  Framont 
in  Alsaoe ;  at  Mt.  Mercado,  near  Durango,  Mexico,  in  limonite  and  magnetite,  tlie  crystals  nu- 
merous, but  not  fresh,  being  below  the  true  hardness ;  and  in  a  valley  on  the  summit  of  La  Cruz, 
oa  tbe  side  of  the  rancho  of  Tinaja,  it  forms,  aocording  to  Gr.  Weidner,  a  rook,  containing  hom- 
Uende  and  actlnolite. 

Named  from  ^cya^,  a  deceiver,  in  allusion  to  its  having  been  mistaken  for  quartz. 

268.  MUIalPHANrrB.    Melinophan  Scheerer,  J.  pr.  Gh.,  Iv.  449, 1852.    Meliphano  Dana,  Am. 

J.  ScL,  IL  xUv.  405,  1867. 

Tetragonal  or  hexagonal.    Massive,  and  consisting  sometimes  of  platet 
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or  lamellBB,  but  not  as  a  result  of  cleavage  structure.     Cleavage  hexagonal 
(?),  in  traces. 

H.=5.  G.=3"0,Kicliter;  3*018,  Eammelfiberg.  Lustre  vitreous.  Color 
sulphur,  citron,  or  honey-yellow.  Transparent  to  translucent.  Brittle, 
Double  refraction  iitrong,  uniaxial ;  axis  negative ;  Descl. 

Oomp.— Formula  perfaape  as  on  p.  250.  Analjaes :  1,  imperfect,  by  B.  Richter  (L  c.) ;  2,  Bam 
melsbeig  (Pogg.,  zcyiU.  297): 

Si        &    Stn    Fe      I^Q       Ca      Ag     JTa      F 
44-8      12-4    1-4    11      2-2      31-5      02      2*6      2-8    Cb,  Zr,  €e,  "t  0-3 =98-8  Kichter. 

43-66  1-57  11-74    26-U    0*11    8-66    673, 1 1*40,  fi^  0-30=99 -80  Eamm. 

Bammelsberg's  analysis,  if  the  fluorine  is  taken  as  repladng  part  of  the  oxygen  in  the  bases 
and  add,  gives  for  the  oxygen  (including  the  fluorine)  ratio  for  ft,  H,  Si  8*7  :  3  :  8*3.  Tho  exact 
nature  of  the  compound  is  still  doubtful  Rammelsberg  deduces  the  same  formula  as  tiiat  for 
leucophane,  taking  as  the  common  oxygen  ratio  4:3:9.  But  Besdoizeaux^s  optical  examina- 
tions make  the  two  distinct  spedes. 

P3rr-}  etc. — ^B.B.  in  the  forceps  does  not  phosphoresce,  fuses  with  intumescence  to  a  whitA 
enamel;  in  other  respects  resembles  leucophane. 

Obs. — From  the  zircon-syenite  of  Norway,  near  Fredericksyam,  with  elseolite,  mica,  fluoiite, 
and  magnetic  iron.  An  imperfect  crystal  in  the  cabinet  of  R.  P.  Greg,  Esq.,  gave  him  for  the 
angle  between  two  prismatic  faces  133° ;  the  edge  between  these  two  faces  was  replaced  by  a 
rough  plane,  apparently  not  equally  inclined. 

Named  from  /icAc,  honey,  and  ipatyto,  I  appear j  from  the  honey-yellow  color.  [Scheerer  misswrote 
the  word  melitK^Jiane,  which  would  come  from  /icAtvof,  asheuj  or  fuXivti,  miUeLj  The  dropping  of 
the  t  of  the  genitive,  as  done  above,  has  dassical  authority. 

269.  HBLVITB.  Ein  Fossil  w.  Aehnlichk.  m.  d.  Granat  hat,  aber  nicht  Granat  su  seyn 
scheint,  Mohs,  Null  Kab.,  I  92,  1804.  Helvin  Wem^  1816,  Breith.  in  HofiQoa.  Min.,  iv.  b.  112, 
1817.  Wern.  JiCtztes  Min.  Syst,  2,  29,  1817 ;  Tetrahedral  Garnet  Mohg,  Char.  Syst  Min.,  71, 
1820,  Edinb.    TetraSdrischer  Granat  id,  Grundr.,  412,  1824. 

Isometric :  tetrahedral.    Figs.  31,  32.     Cleavage :  octahedral,  in  traces. 

H.=6— 6-5.  G.=3-l— 3-3;  3-216,  Breithaiipt.  Lustre  vitreous,  inclin- 
ing  to  resinous.  Color  honey-yellow,  inclining  to  yellowish-brown,  and 
siskin-green  ;  streak  uncolored.     Subtranslucent.     Fracture  uneven. 

Oomp.— O.  ratio  for  ft,  8i=l :  2 ;  for  lin-hi'e,  Be=l :  1 ;  formula  (i(An,  f'e)+i  Be)'  &+ 
^MnS,Bamm. 

Analyses :  1,  2,  Gmelin  (Fogg.,  iii  53) ;  3,  Bammelsberg's  correction  of  Gmelin's  anaL  1  (Min 
Ch.,  701);  4,  Bammelsberg  (ib.): 

Si         "be        ilu      :^e       Mn       S       ign. 

1.  Sohwarzenborg       33'26    12-03*    41-76    5-56    6-05    1-1 6=98-81  Gmelin. 

2.  "  35-27       803      42*12     8-00 ,  3kl  144  Gmelin. 

3.  "  38-26     12-03      3057     8*00      8-67     5-05     1-16=98'73  Gmelin. 

4.  Norway  8313     11-46     8650    400     9*77    6-11    =100*57  Ramm. 

■  With  lome  alnmifia. 

P3rr.,  etc.— Fuses  at  8  in  RF.  with  iutumesoence  to  a  yellowish-brown  opaque  bead,  becoming 
larker  in  B.F.  With  the  fluxes  gives  the  manganese  reaction.  Decomposed  by  muriatic  add, 
mih  evolution  of  sulphuretted  hydrogen,  and  separation  of  gelatinous  silica. 

Obs.— Occurs  in  gneiss  at  Schwarzenberg  in  Sazcry,  associated  with  garnet,  quarts,  fioorite^ 
and  calcite;  at  Breiteubrunn,  Saxony;  at  Hortekulle  near  Modum,  and  also  at  Brevig,  in  Norwi^ 
in  ziroon-syenite. 

Named  by  Werner,  in  allusion  to  its  yellow  color,  firom  HXtot^  (ha  aim. 
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270.  DANALTTE.    J.  P.  Cooke,  Am.  J.  Sou,  H.  zlii  tS. 

Isometric.  In  octahedrons,  with  planes  of  the  dodecaliedron ;  the  dode 
cahiedral  faces  striated  parallel  to  the  longer  diagonal. 

H.=5*5— 6.     Gr.=3'4:27.     Lustre  vitreo-resinous.     Color  flesh-red  to 
gray.     Sti'eak  similar,  but  lighter.     Translucent.     Fracture  subconchoidal, 
tmeven.    Brittle. 
Oomp«— <i  ft + i  fie)*  §i+i  Zn  S;  in  which  'k—to,  lifn,  2xi.    Anolyaes :  J.  P.  Cooke  (L  c.) : 
Si        i^      Mn       2n       Be        8 

1.  Eockport        (t) 31-78    2740    6-28    17-51     13-83      6-48=102-28. 

2.  Gloucester  29-88    28-13    5-71     18-15    U-72*    4*82,  Ca  0*83,  lig<r.= 102-24. 

a  With  alumina. 

By  subtracting  from  anal  1  oxygen  2*74,  equiyalent  to  the  sulphur,  the  sum  is  99-49 ;  and 
from  VDzL  2,  241  p.  a  oxygen,  the  sum  is  99*88. 

Pyr.,  etc.-~B.B.  fuses  readily  on  the  edges  to  a  black  enamel  With  soda  on  charcoal  giyea 
a  slight  coating  of  oxyd  of  zinc.  Perfectly  decomposed  by  muriatic  acid,  with  evolution  of  sul- 
phuretted hydrogen  and  separation  of  gelatinous  sHica. 

Obs.— Occurs  in  the  Bockport  granite,  Gape  Ann,  Mass.,  small  grains  behig  disseminated 
through  this  rock;  also  near  Gloucester,  Mass.;  in  both  localities  associated  wi&  a  lithia  mica, 
in  Uie  latter,  with  green  feldspar  and  fluorite. 

Named  after  J.  D.  Dana. 


271.  OARNZIT.  "ktSfa^  pt  [rest  Buby  Spinel  and  Sapphire]  Theophr,  Oarbunculus  pt.  [rest 
id]  PUn^  xxxviL  25 ;  Oarchedonius,  Garamanticus  [= Carthaginian  or  Gkiramantic  Oarbuncle], 
Alabandicus  [cut  at  Alabanda],  Anthracitis,  PUtl^  ib.,  25-27.  Granatus  AJbertus  Magnus,  232, 
1270.  Garbunoulus  Oarchedonius  =6^€r7n.  Granat,  C.  Alabandicus  and  Troezcnius=:  6^cr7;L 
Almandin,  Agric,  Foss.,  272,  Interpr.,  463,  1646.  Granat  Wail,  Man.,  120,  1747.  Garnet 
GrenatiV. 

Isometric.  Observed  planes :  0  (very  rare),  I^  1 ;  trapezohedral,  2-2, 
f-f;  tetrahexahedral,  i-2,  i-f,  i-M;  trisoctahedral,  f ;  hexoctahedral,  3-|, 
4r-f.  Dodecahedron,  fig.  3,  and  the  trapezohedron  2-2,  fig.  10,  most  com- 
mon ;  also  figs.  11,  13,  14,  21,  28 ;  octahedral  form  very  rare ;  figs.  241- 
243  distorted  dodecahedrons ;  f.  24i,  distorted  trapezohedron ;  f.  246,  com- 
bination of  the  dodecahedron  and  trapezohedron,  out  distorted,  and  having 
only  four  planes  of  the  former. 

Cleavage  :  dodecahedral,  sometimes  quite  distinct.  Twins :  composition- 
face  octahedral.  Also  massive ;  granular,  coarse,  or  fine,  and  sometimes 
friable ;  lamellar,  lamellae  thick  and  bent.  Also  very  compact,  crypto- 
crystalline  like  saussurite. 

H.=6*6— 7*5.  G.=8-15— 4*3.  Lustre  vitreous — ^resinous.  Color  red, 
brown,  yellow,  white,  apple-green,  black ;  some  red  and  gi*een  coloi-s  often 
bright.  Streak  white.  Transparent — subtranslucent.  Fracture  subcon- 
choidal, uneven.  Brittle,  and  sometimes  friable  when  granular  massive ; 
very  tough  when  compact  crj^tocrystalline. 

Oomp^  Var. — Garnet  Is  a  unlsilicate,  of  resauioxyd  and  protozyd  bases,  haring  the  sreneral 
formula  (i&«+ifi)»SC,  or  (&')'•  fli«H-fi«Si». 

The  name  is  from  the  Latin  granatus,  meaning  like  a  gram,  and  directly  from  pomegranate,  th« 
seeds  of  which  fruit  are  small,  numerous,  and  red,  in  allusion  to  the  aspect  of  the  crystals. 

There  are  three  prominent  groups,  based  on  the  nature  of  the  predommating  sesquioxyd. 

L  Aluminagabnet,  m  which  the  sesquioxyd  is  mmnly  alumina(-&L), 

IL  iBOsraABNET,  in  which  it  is  largely  sesquioxyd  of  iron  (Pe),  usually  with  some  alumina. 
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III.  Chkomegabnet,  in  which  it  is  largely  sesquioxyd  of  chromium  (^r). 

The  protoxyd  bases  present,  either  singly  or  two  or  more  together,  are  lime  (Ca),  magnesia  (M^^X 
proioxyd  of  iron  (Pe),  proioxyd  of  7nanga7i€se{iiTi\  with  rarely  a  few  p.  c  of  proloxyd  (?)  of  chromium^ 
pivtOQcyd  ofnickelj  or  ytiria,  or  a  trace  of  an  alkali.  Subdiyisions  of  the  above  groups  have  been 
based  on  the  predominance  of  one  or  another  of  these  protoxyds ;  and  on  this  ground  there  are 
the  following  varieties  or  subspecies  : 

A.  Grossularite,  or  Lim^'AluminagameL 

B.  Ptrope,  or  MagnesiO'Aluminagarnet 

C.  Almandite.  or  Iron-Aluminagamet. 

D.  SPE3SARTITB,  or  Manganese- AluminogarTieL 

£.  Andradite,  or  Lime-Irongoffinei^  including  1,  ordinary;  2,  manganesian,  or  RothoJjUe;  3, 
yttriferous,  or  YUcrgameL 

F.  Bbkdberqite,  or  Lime-MagriesiarlrongameU 

Gr.  OuTAROViTE,  or  i}tme-(77iro77w?^anie^ 

Excepting  the  last,  these  subdivisions  blend  with  one  another  more  or  less  completely  through 
varieties  containing  combinations  of  the  protoxyd  bases,  and  also  of  the  sesquioxyd  bases.  The 
following  are  their  characters.  Most  of  the  various  names  enumerated  below  under  each  division, 
making  the  synonymy,  have  stood  for  a  time  as  names  of  supposed  distinct  species. 

A.,Lime-Aluminagamet;  Grossularite.  (Kanelstein  [= Cinnamon  Stoue]  fr.  Ceylon  [sp., 
placed  near  Zircon]  Wem.^  1803,  Ludwig's  Wern.,  ii.  209,  1804;  Essonite  [ep.l  ZT.,  Tr.  Pierrea 
prec,,  1817;  Hessonite  Leorih,^  Handb.,  433,  1821 :  Essonite  [var.  of  GarnetJ  Beud.,  170,  1824. 
Romanzovit  [fr.  Kimito]  Nordenskiold^  Schw.  J.,  xxxi.  380.  Grossularite  [fr.  W  ilui  R.,  Sib.]  Wem,^ 
1808-9,  Hofm.  Min.,  i.  479,  1811 ;  Granat  Pallas,  N.  Nord.  Beyt.  St.  Pet.,  1793 ;  Wiluit  pt.  [VU- 
uit]  Severgin.  Grenat  du  chaux,  ou  Grossulaire,  Bead.,  337,  1824.)  A  silicate  mainly  of  alumina 
and  lime;  formula  mostly  (iCa*-hi3tl)'  Si'=Silica  40-1,  alumina  22*7,  lime 37-2=100.  But  some 
lime  often  replaced  by  protoxyd  of  iron,  and  thus  graduating  toward  the  Almandite  group.  Color 
(a)  white ;  (6)  pale  green;  (c)  amber-  and  honey-yellow;  (d)  wine-yellow,  brownish-yellow,  cinna-  • 
mon-brown ;  rarely  (c)  emeraid-groen  from  the  presence  of  chromium.    G.=8'4— 8'75. 

The  original  grossularite  {wiluite)  included  the  pale  green  from  Siberia,  and  was  so  named  from 
the  botanical  name  for  the  gooseberry;  G. =3*42— 3*72.  Cinnamon-stone^  or  essonite^  included  a 
cinnamon-colored  variety  firom  Ceylon,  there  called  hyacintJi ;  but  under  this  name  tlie  yellow 
kinds  are  usually  included.  SuccinOe  is  an  amber-colored  kind  from  Ala,  Piedmont  Bomansov^ 
3  brown. 


Digitized  by 


Google 


UNISILICATES. 


267 


Pale  greon,  yoUowish,  and  yellow-brown  garaeta  are  nov  invariably  grossularite ;  some  (indud- 
lug  topazolile)  belong  to  the  group  of  Irongarnet,  or  Andradite  (p.  268). 

Analyses  :  1,  Croft  (0.  Rose,  Reis.  Ural,  iu  132) ;  2,  T.  Wachtmeister  (Ak.  H.  Stockh.,  1823) ;  8, 
T.  a  Hunt  (Rep.  G-  Can.,  1847,  447,  and  also  1868,  496) ;  4,  N.  v.  lyanoflf  (Koksch.  Min.  Russl., 
ill  79);  6,  Wachtmeister  (La);  6,  Karsten  (Karst  Arch.  Min.,  ir.  388) ;  7,  Klaproth  (Beitr.,  iv. 
319,  V.  138);  8,  Arfvedson  (Ak.  H.  Stockh.,  1822,  87);  9,  0.  Gmelin  (Jahresb.,  v. 224) ;  10,  Elap- 
roth  (La);  11,  Karsten  (L  a);  12,  Nordenskiold  (Schw.  J.,  xxxl  380);  18,  Richter  (Ber.  Gtea. 
Leipslc,  1858,  99);  14,  Pisani  (G.  R.,  Iv.  216): 

Ca 

37-16=98-10  Croft. 
82-30=98-26  Wacht. 
34-83,    Sa  0-47,   t:  <r.,  iga 
l-10=99-80  Hunt 
32'94=100-76  Ivanof. 
34-86=100-99  Wacht. 
31-76=99-68  Karsten. 
83-C=98  Klaproth, 
8S-94=100-70  ArfVed. 
30-67,    t.    0-59,   ign.   0-33= 
98*17  Gmelin. 
81-25=97-76  Klaproth. 
31'35=99'12  Karsten. 
24-76,  ign.  &  loss  1  '98 = 100  N. 
32-70=99-88  Richter. 
36-04»ign.  0-81=101-49P. 


B.  Magnesia- Aluminagamei;  Ptbope.  (Carbunculi  Carchedonii  in  Boemorum  agris  Agric^ 
Foss.,  272,  1546.  Bohemian  Garnet.  Bdhmischer  Granat  (as  a  distinct  sp.)  W&i-n.^  Bergm.  J., 
424,  1789;  Klapr.,  L  16,  IL  21._Pyrop  Wem.,  1800,  Ludw.  Wern.,  i,  48,  1803.  Karfunkel  Oerm,, 
Escarboucle  pt  Fr,)  A  silicate  of  alumina,  with  various  protoxyd  bases,  among  wliich  magnesia 
predommates  much  in  atomic  proportions,  while  in  small  proportion  in  other  garnet,  or  absent. 
Formula  (\  (Mg,  Ca,  I'e,  Mn)*-H^  AI)"  Si'.  The  original  pyropo  is  the  kind  containing  chrome.  In 
the  analysis  of  the  Arendal  magnesia-garnet,  Mg  :  Ca  :  ^e+]i^n=3  :  1 :  2;  and  the  ratio  of  the 
magnesia  to  the  other  protoxyd  bases  is  1  :  1.  In  Moberg's  analysis  of  the  chromiferous  pyrope, 
which  is  considered  the  best,  fig :  Ca :  ^e  +  itn  :  Cr=3  :  0*75  :  1*33  :  0'57 ;  and  fig  :  Ga  +  Fe 
+  Mn  +  Cr=l  :  087.    G.=3-7— 3*72,  Breith. ;  8-78,  Mohs;  3-738.(anaL  18),  Genth. 

Analyses:  15,  Waditmeister  (1.  a);  16,  Kobell  (Kastn.  .A.rch.  Nat.,  v.  165,  viiL  447,  ix.  344); 
17,  Moberg  (J.  pr.  Ch.,  xUiL  122);  18,  P.  A.  Genth  (Am.  J.  Sci.,  IL  xxxiil  196);  19,  ZiUiacua 
(Bamm.  Min.  Gh.,  695): 


gi 

M 

Fe 

*e 

Mn     fig 

1.  Urals,  whUe 
%  Tellemark,  wK 
3.  Qrford,  Can.,  lohiis 

56-86 
89*60 
38-60 

24-19 
21-20 
22-71 

200    315     

1-60          0-49 

4.  SludiankaR.,  Gross. 
6.  Wilui                 " 

6.  "                      " 

7.  « 

8.  Malsjo,        Oin, 

9.  Ceylon, 

40-99 

40-56 

38-25 

44-0 

41-87 

40-01 

14-90 
20-10 
19-35 
8-5 
20-57 
23  00 

10-94 
6-00 
7-33 

12-0 
3-93 
3-67 



0-98 

0-48     

0-50    2-40 

ir.       

0-39 

la       " 

11.  St.  Gothard,  " 

12.  BomansBoviie 

13.  Trayersella,  dark  red 

14.  Elba,  odahed. 

38-80 
37-82 
41-21 
39-99 
39-38 

21-20 
19-70 
2408 
17-98 
1611 

6-50 
6-95 
702 
6-45 
8-65 



0-16    4-15 
0-92 

2-76 

«r.      100 

In  anaL  8,  G.=3*522- 

■3-536; 

anal  4^  G.=3-427. 

Si      £l      7e 

15.  Arendal,  black        42-45  22-47   — 

16.  Pyrope  42-08  2000  1-61 
17         "                            41*35  22*35    — — 

18.  Santa  Fe,N.Mex.  42-11  19-35   

19.  Miesmaki,  FinL      41-56  19-84  5-33 


^e         fin    fig     Oa 

9-29        6-27  13-43  6-53=100-44  Wacht.     G.=3157. 
9-09Stn0-32  10-20  1'99,  ^  3-01=98-20  Kobell. 
9-94        2-59  15-00  5-29,  Cr  4-17  =  100-69  Moberg. 
14-87         0-36  14-01  5-23,  €r  2-62,  ign.  0*45=99  Genth. 
4*37         2200  4*25,  ^r  0*35,  ign.  1*58=99-28  Z. 


The  name  pyrope  is  from  7vpa>70(,  fire-like, 

0.  Iron-Almninagamei;  Almakbitb.  (Predous  or  Oriental  Garnet.  Orientalischer  Granat, 
Sirianischer  ffr.  Siriam  in  Pegu)  Granat  Klapr.,  Beitr.,  ii.  22,  1798.  Alamandin  (Alabandicua 
Plin.)  Karst,  Tab.,  20,  69,  1800.  Common  Garnet  pt.  Fahlungranat  Berz.,  Lohthr.)  A  silicate 
mainly  of  alumina  and  protoxyd  of  iron;  formula  (i  fe*~hi  ^1)'  Si*=Silica  36*1,  alumina  20-6, 
protoxyd  of  iron  43-3=100;  or  fin  may  replace  some  of  the  f'e,  and  Pe  part  of  the  XL  Color 
fine  doep-red  and  transparent,  and  then  caVied  precious  garnet;  also  brownish-red,  and  translucent 
or  subtranalncent,  common  garnet;  black,  and  then  referred  to  var.  melanite.  Part  of  common 
garnet  belongs  to  the  Andradite  group,  or  is  irongarnet  The  Alabandio  carbuncles  of  Ph'ny  were 
8o  called  because  cu*:  and  polished  at  Alabanda.  Heuoe  the  name  almandine,  now  in  use.  Plfny 
describes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles,  "  uon  daros  ao  plerumqu« 
Bordidos  ao  semper  fUlgoris  horridi,"  devoid  of  lustre  and  beauty  of  color,  which  probably  were 
large  common  garnets  of  the  latter  kind. 

Aiialjses:  20,  Hiainger  (Schw.  J.,  xzL  258);  21,  22,  Kobell  (ib.,  Iziv.  283);  23-25.  Korsteu 
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(1  a);  26-28,  "Wachtmeiater  (1.  c);  29,  Klaprott  (3eitr.,  iu  22,  v.  181;;  30,  "W.  "Wachtmeislei 
(Jahresb.,  xxy.  364);  81,  Bahr  (ib.);  82,  Besnard  (Jahresb.,  1849,  745) :  33,  34,  Mallet  (J.  G.  8cl 
Dubl.,  Ramm.  5th  SuppL,  126);  35,  W.  J.  Taylor  (Am.  J.  ScL,  II.  xix  20);  36,  0.  JL  Kurlbaum 
(ib.);  37,  KJenilf  (J.  pr.  Oh.,  Ixv.  192);  38,  89,  T.  TVachtmeUter  (1.  a);  40,  Moberg(J.  pr.  Oh., 
zlUi.  122);  41,  Putzer  (BamoL  Mm.  Oh.,  695): 


Si        2^  ¥o  te  ftn 

20.  Fahlun,  AlmancL  39-66^  19*66  89*68  ISO 

21.  ZiUerthal,  bn.  39-12  21*08  6*00  27*28  080 

22.  HuDgary,  prec  40*66  20*61  6*00  32*70  1*47 

23.  ZiUerthal,    "  39'62  19*80    34*05  0*86 

24.  Ohlapian  87*16  18*08    81*30  0*30 

26.  Greenland  89*86  20*60    24*85  0*46 

26.  Engso,  duU  red  40*60  19*95    33*93  6*69 

27.  N.  Tork  42*61  1916    33*67  6*49 

28.  Norway  62*11  18*04    23*64  1*74 

29.  Oriental  35*76  27*25    82*88  0*25 

30.  Garpenbeig  39*42  20*27    24*82  7*61 

31.  Brena,  Westm,  37*16  19*30    87*65  319 

32.  Alberareit,  ImK-r,  38*76  21*00    8205  6*43 

S3.  Wicklow,  black  86*77  19*85     88*07  604 

34.  KiUiney,  brovm  37*80  21*13    84*83     

35.  Tonkers,  N.  T.,  irp.  38*32  21*49    30*23  2*46 

36.  Delaware  Co.,  Pa.,  irp,  40*15  20*77    26*66  1*85 

37.  Oravitza  37*62  2001    36*02  1*29 

38.  Hallandsaoa,  duU  red  41*00  20*10    28*81  2*88 

39.  "                 "  42*00  21*00     25*18  2*37 

40.  Abo,  rdh,-hn.  40*19  2017    35*27  0*99 

41.  Brazil,  massive  37*23  15*22  6*73  26*76  3*40 


.&g     Ca 


2*00 
10*16 
9*93 


3*69 
2*03 
8-95 

4*46 
6*29 
8-08 
2-61 
6*04 
4-32 
4-98 
314 


=100*80  Hising. 

5*76=100*04  ZobelL 

=  100*34  KobelL 

3*28=99*10  KarsteiL 
0*86=97 '34  Karsten. 
3-61=99*20  Karsten. 

=101*17  Wacht 

1*07=101*79  "Wacht 
6*78=101*20  Wacht. 

=95*68  Klapr. 

2-68= 98-34  "Wacht 
0*90=100-28  Bahr. 
— =102*19  Bean. 

=98*78  Mallet 

1*58=99-76  Mallet 
1*38=100*17  Taylor. 
1*88=99-84  Kurlbaum. 
0*89=98-23  KjeruiC  • 
1*60=  100*33  Wachtm. 
4*98=99*85  Wachtmeist 
0*60=102*10  Moberg. 
4*81=96*79  Putzer. 


In  anaL  I 
40,  3*86. 


,  G.=4-286;  anal  27,  3*90;  anal.  33,  4*196;  anaL  88,  4*188;  anal  39,  4*043;  anal 


44,  d'Ohason  (Schw. 

J.,  zzx 

.  346); 

45,  Lisac 

)Dko  (£ 

(Beitr.,  il  244): 

gi 

£1 

*e 

fin 

4*2.  Haddam,  Ot 

36*83 

18*06 

14-93 

30*96 

43.        •* 

36*16 

19*76 

11-10 

32*18 

44.  Broddbo 

39*00 

14-80 

15*44 

27*90 

45.  Miosk 

86-30 

17*48 

14*32 

30*60 

46.  Spessart 

3600 

14*26 

14*00 

36*00 

D.  Mimganese'Aluminagamd;  Spessastite.  (Granatformiges  Braunsteinerz  (fir.  SposBort)  Klapr , 
Bcitr.,  il  239,  1797=Brami8teinkiesel  (near  Garnet)  Karst,  Tab.,  20,  69,  1800.  Manganesian 
Cramet  (fr.  Haddam)  Seybert,  Am.  J.  ScL,  vi.  155,  1823.  Mangann^anat  Cferm.  Broddbogranat 
Berz.  Spessartine  Beud,,  52,  1832.)  Color  dark  hyacinth-red  (fr.  SpessartX  sometimes  with  a 
shade  of  \'iolet,  to  brownish-red.  (>.=3'7-~4-4;  tr.  Spessart  3*6,  Elapr.;  fr.  Haddam  4*128,  Sey- 
bert; fr.  Broddbo  4*575,  d'Ohsson;  fr.  Miask  4*38,  Lissenko. 

Analyses:  42,  H.  Seybert  (Am.  J.  Sci.,  vL  155,  1823);  43,  Bammelsberg  ( J.  pr.  Oh.,  It.  487); 
"  "  '      '-  csch.  Min.  Busel,  iiL  230);  46,  Klaproth 

Mg  Ca 

=99-78  Seybert. 

0*22  0*58=100  Ramm. 

fill  100=97*64  D'Ohsson. 

0*51=99*21  Lissenko. 

=98*25  Klaproth. 

In  anaL  42,  G.=:4*128 ;  anaL  43,  4-275 ;   anaL  46,  4*38. 

E.  Lime-IronQomel ;  Axdraditb.  (Common  Garnet,  pt  AJlochroite  (from  Drammen  and  Feirm- 
gen,  Norway)  d^Andrada^  J.  de  Phys.,  IL  243,  1800,  Scheror's  J.,  iv.  H2.  Black  Garnet;  Melanit 
(fr.  Frasoati)  Wem.,  1800,  Ludw.  Wern.,  L  48,  64,  1803.  Aplome  iT.,  Tr.,  iv.  239,  1801.  Kolopho- 
ViitdPAndraiia;  Svmon,  GehL  J.,  iv.  405,  1807.  Grenat  re8inite=Colophonite  JET.,  Conrs  1804, 
Lucas,  TabL,  265,  1806 ;  Pech-Granat  KarsL,  Tab.,  32,  89,  1808.  TopazoHte  (fr.  AU)  Bonvoiain,  J. 
de  Phys.,  Ixiu  1806.  Pyreneit  (fr.  Pyrenees)  Wern.,  1811-12,  Hoffm.  Mm.,  iL  373,  1815.  Kalk- 
granat  Bert.,  Lothr.  Granat  v.  Longban  Boihoff,  Afh.,  IiL  329, 1810 ;  Bothoffite  Berz.,  N.  Syst  Min., 
218,  1819.  Polyadelphite  (fr.  Franklin,  N.  J.)  Thorn,,  Min.  i,  164,  1836.  Jelletite  (fr.  Mt  Bosa)  Ap^ 
John,  J.  G.  Soc,  Dublin,  v.  119,  1863.  Yttergranat  (fr.  Norway)  Bergemann,  Sitz.  Ges.  Bonn.,  July, 
1854.)  Colors  various,  indhiding  wine-,  topaa-,  and greenish-jreUow (topazoUte),  apple-green;  brown* 
Ish-red,  brownish-yellow;  grayish-green,  dark  green;  brown;  grayish-black,  black.  G. =3*64—4. 

Named  Andradite  by  the  author  after  the  Portugruese  mineralogist,  d'Andrada,  who  described 
and  named  the  first  of  the  included  subyarieties,  Allochroite.  The  included  kinds  vary  so  widelj 
•       'nr  and  other  respects  that  no  ''.ne  of  the  names  in  use  will  serve  for  the  group. 
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Chemically  there  ore  the  foiUowiiig  sabyarieties :  1.  Simple  Lime  IrongameL  in  which  the  pro- 
tozjds  are  wholly  or  almost  wholly  lime.  Includes :  (a)  TcpcuaoUte^  having  the  color  and  trans- 
parency of  topaas,  and  also  sometimes  green ;  although  resembling  essonite,  Damour  has  shown 
that  it  belongs  here.  (&)  Colophonite^  a  coarse  granular  kind,  brownish-yellow  to  dark  reddish- 
brown  in  color,  resinous  in  lustre,  and  usually  with  iridescent  hues ;  named  after  the  resin  colophony 
(c)  Mslanile  (named  ft-om  neUi,  black),  black,  either  dull  or  lustrous ;  but  all  black  garnet  is  not  here 
included.  PyreJieiie  is  grayish-black  melanite ;  the  original  afforded  Vauquelin  4  p.  c  of  water, 
and  was  iridescent,  indicating  incipient  alteration,  (d)  Dark  green  garnet,  not  distinguishable 
from  some  allochroite,  except  by  chemical  trials.  JeUetiie  Is  green  garnet,  light  or  dark,  and  yel- 
lowish-green, from  the  moraine  of  the  Undel  glacier  near  Zermatt^  Mt.  Bosa ;  named  after 
Jellet,  one  of  the  describers  of  it. 

CcUderiUf  a  mineral  from  Nepaul,  India,  is  said  to  be  nothing  but  massiye  garnet ;  but  whether 
belonging-  to  this  group  or  not  is  not  stated. 

2.  Manganesian  Lirne-JrongameL  (a)  Hoihoffite.  The  original  dUochroUe  was  a  manganesiav 
iroogamet  of  brown  or  reddish-brown  color,  and  of  fine-grained  massive  structure.  The  Both 
vffiie,  from  Longban,  first  analyzed  by  Rothoff,  is  similar,  with  the  color  yellowish-brown 
to  Hyer-brown.  Other  common  kinds  of  manganesian  irongamet  are  light  and  dark,  dusky  gpreen 
and  black,  and  often  in  crystals.  Thomson's  Folyaddphiie  was  a  masaiTO  brownish-yellow  kind, 
from  Franklin,  N.  J.  (anal  66,  67).  The  same  locality  affords  another  in  dark  green  crystals, 
containing  still  more  manganese. 

(6)  Aplome  has  its  dodecahedral  faces  striated  parallel  to  the  shorter  diagonal,  whence  Haiiy 
inferred  that  the  fundamental  form  was  the  cube;  and  as  this  form  is  simpler  than  the  dodecahe- 
dron, he  fjave  it  a  name  derived  fh»n  'airXA>f  simple.  Color  of  the  original  aplome  (of  unknown 
locality)  dark  brown ;  also  found  yellowish-green  and  brownish-green  at  Schwarzenberg  in  Saxony, 
and  on  the  Lena  in  Siberia. 

3.  YUriferous  Lime^Irongamet ;  TttergameL  Contains  several  p.  a  of  yttria  (anal.  75);  G.=8'88, 
Bergemann ;  B.B.  infusible. 

iknalyses  :  47,  Hisinger  (Jahresb.,  ii  101) ;  48,  Seybert  (Am.  J.  Sci ,  v.  118) ;  49,  Earsten  (L  c) ; 
60,  Bredberg  (Ak.  H.  Stockh.,  1822,  i.  63);  51,  Bucholz  (Scherer's  N.  J.,  iv.  172);  62-57,  Wacht- 
meister  (L  c);  58,  Thomson  (Ann.  Lye.  «.  Y.,  iii.  9,  1829);  59,  Vauquelin  (J.  de  Phys.,  I  94); 
60,  Klaproth  (Beitr.,  v.  168);  81,  Karsten  (1.  c);  62,  Damour  (L'Institut,  No.  1198,  Dec. 
1866);  63,  Bbelmen  (Ann.  d.  M.,  IV.  viL  19);  64,  W.  Fisher  (Am.  J.  Sd.,  II.ix.  84);  65,Bahr(J. 

T.  Ch.,  liiL  312);  66,  Weber  (Ramm.  5th  Suppl.,  193);  67,  Baumann  (ib.);  68,  D.  Forbes  (Edinb. 

r.  Ph.  J.,  II.  iil);  69,  70,  N.  v.  Ivanof  (Koksch.  Min.  RussL,  iiL  79);  71,  Tschermak  (Jahresb., 
1860,  766);  72,  E.  E.  Granqvist  (Koksch.  Kin.  Russl,  iii.  32);  73,  A.  Stromeyer  (Jahresb.  Han- 
over, xiii.  23,  1864);  74,  Rose  (Karst  Tab.,  38);  76,  Bergemann  (Sitz.  Ges.  Bonn,  July,  1854); 
76,  Wright  (J.  G.  Soc.,  Dublin,  v.  119,  Ann.  d.  M.,  V.  iiL  707) ;  77,  Damour (L  c.) ;  78,  v.  Merz  (Nat. 
Ges.  Zurich,  vi);  79,  Earavaief  (Koksch.  Min.  RussL,  iii.  34): 


&' 


^       I'e       te     ttn     Ivfg      Ca 


37-65 

31*35 

4-70 

26-74=100-84  Hisinger. 

48.-  Winsboro',  Coloph. 

38-00 

6*00 

28*06» 

2900,  a  0-33=101-89  Seyb. 

49.  Schwarzenberg,  gn» 

36*85 

4-05 

25-35 



0-95 



32-32=99*52  Karsten. 

50.  Sala 

36*62 

7-53 

2218 

1-95 

31-80=10008  Bredberg. 

61.  Thuringia,  brown 

84*00 

2*00 

27-84 

315 

30-75,  S,  Ou  4-25  Bucholz. 

52.  Longban,  yw. 

85-10 

2910 

7-08 

26-91,  K  0-93=99-17  Wacht 

53.  Altenan,  Aplome 

35-64 

30-00 

8-02 



29*21,  ^  2-35  WachU 

54.  Hesselkulla,  bn. 

37-99 

2*71 

28-53 

— 

1*62 

80*74=100*59  Wacht. 

55.            "         gn. 

38*13 

7-32 

19-42 

3  30 

8l-65=99-82  Wacht. 

56.  Arendal,  bnh.-bk. 

40*20 

6-95 

20-50 

4-00 

-.^ 

29*48=101-13  Wacht. 

67.  Vesuvius,  bn. 

39-93 

13-45 

10^05 

8*36 

1-40 

31-66=100*94  Wacht 

58.  Franklm,  N.  J.,  H, 

33-72 

7-97 

17-64* 

16-70 

..^. 

25-88,  S  0-08=101-99  T. 

59.  l^TBacstX,  black,  Mel. 

34-0 

6-4 

25*5 

..-. 

— ^ 

33*0=98-9  VauqueUn. 

60.        "           " 

35*5 

6-0 

26-0* 

— — . 

...«. 

32-5,  »n  0-4=100-4  Klapr. 

61.        "           " 

84-60 

4*55 

2815 

— .— 

0-65 

31-80-99-75  Karsten. 

62.        "           " 

85-84 

6*24 

23-12 



1*04 

82-72,  fi  1-04=100  Damo-ur. 

63.  Beaujcu     " 

36-45 

206 

29*48 

0*28 

006 

30*76,  ign.  096 Ebehnen. 

64.  Franconia,  N.  H.,  bk 

38-85 

2815 

— 



32*00=99  Fisher. 

65.  Gustafsberg,  G.=3'6  37*80 

11*18 

15-66 

4-97 

0-13 

tr. 

30-28=100-02  Bahr. 

66.  Folyadelphiie 

34*83 

1-12 

28-73 

882 

1*42 

24-05=98-97  Weber. 

67. 

35-47 

3-10 

28*65 

—. 

5*41 

213 

26-74—101-40  Baumann. 

68.  Stokoe,  yreen         (|)24-4> 

9-46 

20*43 

2  40 

tr. 

81*38,  3Sra  k  loss  1*93=100  J 
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OXYGEN  COMPOUNDS. 


Si        Si       Fe       te     &n      £[g      Ca 


69.  Schiechimsk  Mts. 

85-21 

<r. 

84-11 

ir. 



70.  Achmatovak 

37-22 

6-04 

24-81 



ir. 

0-49 

7 1    Dobschau,  green 

38 

3 

28 

2 

72.  Pitkaranta,  bnh.-gn. 

37-79 

12-39 

21-46 

0-83 

78.  Arkansas 

31-25 

31-80 



0-46 

74.  Drammen,  Allochr. 

37-00 

500 

18-50 

6-26 



75.  Norway,  hk.,  yttrif. 

34-94 

ir. 

3001 

1-09 

0-50 

76.  Mt  Rosa,  JeUetite,  gn. 

3809 

88-41 

77.  ZenDatt,       "  hoWa-gn.  36-03 

1-24 

30-05 

— - 

0-54 

78.        "           "  ligUgn. 

36-24 

0-56 

30-53 

0-85 

79.  Bosgolovsk,  ywh.-bn. 

36-37 

0-53 

31-49 



0-29 

0-64 

30-96=100*28  Ivanot 
8107= 99-63  Ivanof. 
30-=  101  Tschermak. 
30-78=108-24  Granqvist 
33-30,  fi  3-19=100  Strom. 
80-00=96-76  Rose. 
26-04,  Y  6-66=99-24  Berge. 
28-61=100-ll  Wright 
32-14=100  Damour. 
82-38=10006  Mere. 
32-50=100-72  Karavaief- 


In  anal  52,  G.=3-965;  anal  58,  G.=3-871  j  anal  66,  G.=3-665;  anal  68,  G.=3-64,  from  the 
Brevigflord  with  breyicite ;  anal.  69,  G.=3-798;  anaL  71,  G.=3-72,  in  serpentine;  anal.  73  waa 
made  on  a  mineral  erroneously  called  schorlamlte ;  anal  76,  G.=3-88,  H.=5 ;  anal  77,  G.=3*85. 

F.  Ltma-Magnesia  Irongqmet:  Bbedberqitb.  A  variety  from  Sala,  Sweden,  is  here  included. 
Formula  (i  Oa»+i  Slg»)'  Si»+3Pe«  8i"=Silica  87-2,*peroxyd  of  iron  33-1,  magnesia  12-4,  lime  17-3 
=100.  It  corresponds  under  Irongamet  nearly  to  aplome  under  Aluminagamet  Analysis  by 
Bredberg  (Ak.  H.  Stockh^  i  63,  1822) : 


80.  Sala 


Si 
86-78 


£1 
2-78 


¥»e 
25-83 


12-44 


Ca 

21-79=99-57 


G.  Lime  Chromtgamei;  Ouvarovite.  (Uwarowit  Hess.^  Pogg.,  xiiv.  388,  1832.)  Afiilicate 
■}t  lime  and  sesquioxyd  of  chromium.    Formula  (i  Oa*+i  €r)«  §i»=(Ca'')'  Si'+^r*  Si". 

In  the  Ural  variety,  a  fourth  of  the  oxyd  of  chromium  is  replaced  by  alumina ;  that  is,  Si :  €r 
=1 ;  3  nearly.  Color  emerald-green-  H.=7-6.  G.=8-41— 3-52.  B.B.  infusible  j  with  borax  a 
:lear  chrome-green  glass.  Named  after  the  Russian  minister,  Uvarof.  Analyses :  81,  Komonen 
(Verb.  min.  Ges.  St.  Pet.,  1841,  56);  82,  Erdmann  (Jahresb.,  amii.  291,  Ramm.  Min.  Cli.,  697); 
S3,  Damour  (Llnstitut,  1856,  No.  1198) ;  84,  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  497): 


81.  Bissersk 

82.  " 

83.  " 

84.  Orford,  Can. 


Si 

37-11 
36-93 
36-57 

36-06 


£1 
5-88 
6-68 
6-26 
17-60 


S>e 


1-96 


€r 
22-54 
21-84 
23-45* 
6-20 


*e 
2-44 


1-10 
1-64 


4-97        0-81 


Ca 

30-34,  BE  1-01=100-42  K. 
31-63,  Cu  <r.=99-58  E. 
33-32=98-50  Damour. 
33-20,  H  0-30=99-68  H. 


■  Includes  some  Fe*  O*. 


Garnet  usually  contains  no  water,  or  only  a  trace  of  it,  and  thus  differs  from  the  related 
^docrase.  The  grossularite  from  Wilui  afiforded  G.  Magnus  only  0-12  p.  c. ;  the  cinnamon-stone 
of  Ala,  0-25— 0-34;  the  almandine  of  Slatoust,  none  (Pogg.,  xcvL  847). 

In  jewelry,  the  lighter  clear  garnets  are  often  called  hyacinth.  The  yellowish  is  the  Jadnia  la 
heUa;  a  yellowish  crimson,  the  Cfttamaccino;  and  another  very  similar,  VermeiUey  or  Hyacinth- 
Garnet;  the  red,  with  a  violet  tinge,  EuMno-di-rocca,  and  also  Grenat  Syrian  (from  Syriam  in 
Pegu),  and  probably  the  Amethystizontes  of  Pliny.  The  deep  and  dear  red,  like  Burgundv  wine 
in  shade,  is  the  true  precious  garnet^  which  is  either  pyrope  or  almanditc.  The  ancient  name 
at^Opaf^  meaning  a  burning  coal,  alludes  to  the  internal  fire-like  color  and  reflection,  and  was 
applied  also  to  some  ruby.  The  Latiu  name  carbun^^ulus^  from  carbo^  coal,  has  the  some  significa* 
tion. 

Pyr.,  etc. — Most  varieties  fuse  easily  to  a  light-brown  or  black  glass;  F.=3  in  almandite, 
ripessartite,  grossularite,  and  allochroite;  8-5  in  pyrope;  but  ouvarovite,  the  chrome-garnet  from 
Canada  (No.  84  included),  is  almost  infusible,  F.=6.  Allochroite  and  almandite  fVise  to  a  mag- 
netic globule.  Reactions  with  the  fluxes  vary  with  the  bases.  Almost  all  kiuds  react  for  iron ; 
strong  manganese  reaction  in  spessartite,  and  less  marked  in  other  varieties ;  a  chromium  reac- 
tion in  ouvarovite,  and  in  most  pyrope.  Some  varieties  are  partially  decomposed  by  acids ;  all 
except  ouvarovite  are  after  ignition  decomposed  by  muriatic  acid,  and  generally  with  separation 
of  gelatinous  silica.    Decomposed  on  fusion  with  alkaline  carbonates. 

A  brownish-rod  Arendal  garnet,  having  G. =4-058,  was  reduced  by  heating  to  G.= 4-046,  and 
by  fusion  to  8-696—8-204,  Church;  and  a  Ceylon  essonite,  having  G. =8-666,  had  G.=3-682 
after  heating  to  incipient  fusion,  Church. 

Obfl. — Garnet  crystals  are  very  common  in  mica  schist,  gneiss,  syenitic  gneiss  and  hornblende 


Digitized  by 


Google 


UNISILtCATES.  271 

•m  Uilorite  Bchiflt ;  they  oocur  often,  alBO,  in  granite,  syenite^  crystaUiix  ItmeBtonei  somotimei 
m  serpentine,  and  oocasioniJly  in  trap  and  volcanic  tufa  and  lava. 

Garnet  is  sometimes  found  in  the  massive  foru  as  a  prominent  constituent  of  a  rock.  A  white 
variety  (lime-aiuminagamet)  oocurs,  forming,  with  a  little  serpentine,  a  whitish  garnet  rock  at 
Orford  in  Canada,  having  G.=3-g2— 8*53.  A  similar  gaTn^fdsiU  exists  in  Bayreuth  in 
Bavaria.  At  St  Fran9ois  in  Canada  there  is  a  yellowish-white  and  greenish-white  garnet  rock, 
consisting  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S.  Hunt,  of 
57*72  of  the  former  to  40*71  of  the  latter,  having  G.= 3-38,  and  affording  on  analysis,  ^i  44*85, 
Al  10-16,  3Pe  3-20,  Mg  5*24,  Ca  34-38,  ign.  1*10=99*53  (Rep.  G.  Can.,  1863,  496).  Edogyie  is  a 
gamel-euphoiide,  consisting  of  a  massive  reddish  garnet  and  grass-green  smaragdite  or  omphacite. 
These  garnet  rocks  are  all  very  tough  as  well  as  heavy  rocks. 

Many  foreign  localities  of  garnet  have  heen  mentioned  in  the  preceding  pages,  under  the  head 
of  cornposUion  and  varieties.  The  best  dnnanwn^ione  comes  from  Ceylon,  in  gneiss ;  Malsjo  in 
Wermland,  in  crystalline  Umestone ;  on  the  Mussa-Alpin  Piedmont,  with  dinochlore  and  diopside, 
where  the  crystals  present  the  planes  I^  2-2,  t-2,  f ,  3-|,  0,  1 ;  at  Mittaghorn,  in  Switzerland,  with 
tho  same  minerals,  reddish-brown  in  color,  and  having  sometimes  the  pianos  i-2  and  f  with  /  and 
2-2  ;  pale  isabella-yellow  at  Auerbach,  with  the  planes  2-2,  /,  3-|,  i-2,  t-f ;  a  brownish  variety 
{romamouiie)  at  Kimito  in  Finland.  A  honey-yellow  garnet  in  octahedrons  occurs  in  Elba.  Grossu- 
larite  of  pale  greenish  color,  comes  from  the  banks  of  the  Wilui  in  Siberia,  in  serpentine  with 
idocraae,  and  from  Cziklowa,  in  the  Bannat ;  in  white  or  colorless  crystals  ia  Tellemark,  in  Norway, 
and  the  Schisohimskaja  Gora,  in  the  Ural;  also  whitish  in  a  resinopal  pseudomorph  after  coral  in 
Van  Diemen*s  Land.  Emerald-green  crystals  are  found  at  Dobschau  in  Hungary.  Abnandiie  or 
predoos  garnet  comes  in  fine  crystals  from  Ceylon,  Pegu,  Brazil,  and  Greenland.  Common 
garnet  is  found  in  dodecahedrons  3  to  4  inches  through  at  Fahlun  in  Sweden,  Arendal  and 
Koogsberg  in  Norway,  and  the  Zillerthal.  AUochroUe^  an  apple-green  and  yellowish  variety,  of 
different  shades,  oocurs  at  Zermatt  in  Yalais,  in  geodes  of  crystals  in  chlorite  schist ;  brilliant 
black  crystals  (melaniie)  and  also  brown,  at  Yesuvius  on  Somma ;  and  in  a  volcanic  tufa  at  Fras- 
cati  near  Bome ;  peak  Espada  and  that  of  Ereslids  near  Bareges  in  the  Hautes-Pyrenees  {Fyrene- 
'lie).  A4>]ome  occurs  in  yellowish  and  brownish-green  crystals  at  Schwarzcnberg  in  Saxony,  and 
ou  the  borders  of  tho  Lena  in  Siberia.  Spessarlite  at  Spessart  near  Aschaffenburg  in  Bavaria ; 
in  the  white  feldspar  of  the  granite  of  Elba,  at  St  Marcel,  Piedmont,  in  pegmatite  at  Yilate  near 
Chantelonbe,  Haute-Yienne ;  at  Broddbo,  near  Fahlun,  in  Sweden ;  in  a  porphyritic  trap,  near 
Hefeld  in  the  Harz.  Pyrope  occurs  in  trap,  tufa,  and  in  the  sands  of  the  region,  near  Meronitz, 
Xrziblitz,  and  Podsedlitz,  in  Bohemia,  where  alone  the  variety  used  as  a  gem  is  obtained ;  also 
at  Zoblitz  in  Saxony,  and  the  valley  of  Krems  in  Bohemia,  in  a  serpentine  rock.  Ouvarovite 
is  found  at  Seranovskaja  near  Bissersk,  in  the  vicinity  of  Kyschtimsk,  Urals,  Uning  cavities  or 
fissures  in  chromic  iron ;  at  Haule,  in  Rupshu,  on  chromite. 

Near  Cauterets,  the  Hautes-Pyrenees,  large  crystals  of  broNvn  garnet  have  a  nucleus,  easily 
neparable,  of  dull  green  crystallized  idocrase ;  the  containing  rock  is  a  compact  gray  limestone. 

In  N.  America,  in  Jfatne,  beautiful  yellow  crystals  or  cinnamon-stone  (with  idocrase)  at  Par- 
sonsBeld,  Phippsburg,  and  Rumford;  manganesian  garnet  at  Phippsburg,  as  well  as  the  finest 
yellow  garnet  in  Maine  ;  in  mica  slate  near  the  bridge  at  Windham,  with  staurotide  ;  in  granite 
veins  at  Streaked  Mountain,  along  with  beryl ;  in  large  reddish-brown  crystals  at  Buckfield,  on 
the  estates  of  Mr.  Waterman  and  Mr.  Lowe ;  handsome  red  garnets  at  Brunswick.  In  N.  Uamp.^ 
at  Hanover,  small  dear  crystals  in  syenitic  gneiss ;  blood-red  dodecahedrons  at  Francouia,  in  geodes 
in  massive  garnet,  ^th  calcite  and  magnetic  iron ;  at  Haverliill,  in  chlorite,  some  H  in. ;  at  War- 
ren, beautiful  cinnamon  garnets  with  green  pyroxene ;  at  Unity,  on  the  estate  of  J.  Neal,  with  actin- 
ollte  and  magnetite,  and  at  Lisbon,  near  Mink  Pond,  in  mica  slate  with  scaurolite ;  at  Grafk>u,  \  to 

1  in.  in  diameter.  In  Vermordj  at  New  Fane,  large  crystals  in  chlorite  slate ;  also  at  Cabot  and 
Cavendish.  In  Mass^  at  Carlisle,  geodes  of  transparent  cinnamon-brown  crystals  similar  to  ligui-o 
14,  with  scapolite  in  limestone;  at  Boxborough,  similar  but  less  remarkable  specimens;  also  in 
gneiss  at  Brookfield  and  Brimfleld;  massive  with  epidote  at  Newbury,  and  in  crystals  at  Bedford, 
Chesterfield,  with  the  Cummington  kyanito,  and  at  the  beryl  locality  of  Barre.  In  Conn.^  trapeze- 
hedrons,  ^1  in.,  in  mica  slate,  at  Reading  and  Monroe ;  at  Haddam,  lb.  of  manganesian  garnet,  often 

2  in.  through,  with  chrysoberyl;  at  Middletown  feldspar  quarry,  with  octahe£al  faces  (Shepard);  at 
Lyme,  large  blackish-brown  crystals  in  limestone.  In  K  Ybrk^  in  mica  slate,  in  Dover,  Duchess  Co., 
•mall ;  at  Roger's  Rock,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red 
colors,  abundant ;  brown  crystals  at  Crown  Point,  Essex  Co. ;  colophonite  as  a  large  vein  in 
gneiss  at  WiHsboro,  Essex  Co.,  with  woUastonite  and  green  oocoolite,  and  also  at  Lewis,  10  m. 
floath  of  Keeseville ;  in  Middletown,  Delaware  Co.,  large  brown  cryst ;  a  cinnamon  variety,  crys- 
tallized and  massive,  at  Amity ;  on  the  Croton  aqueduct,  near  Toilers,  in  small  rounded  crystals, 
and  a  beautiful  massive  variety — the  latter,  when  polished,  forms  a  beautiful  gem.  In  K  Jersey^ 
at  Franklin,  black,  brown,  yellow,  red,  and  g^eu  dodecahedral  garnets ;  also  near  the  Franklin 
fnmaoe.  In  Penn^  in  Chester  Co.,  at  Pennsbury,  fine  dark  brown  crystals  T'ith  polished  faces,  in 
g<^iute;  near  Knauertown,  at  Keims'  mine,  in  handsome  lustrous  crystals,  at  Chester,  brown; 


Digitized  by 


Google 


272  OXYGEN  OOMPOUKDB. 

in  Ooncord,  on  Green's  Creek,  resembling  pjTope ;  in  Leiperyilie,  red;  at  Mineral HiD,  iIne-bro\m, 
at  Warren,  black.  In  Ddamart^  cinnamon-stone  in  trapezohedroos,  at  Dickson^s  quany,  7  m. 
from  Wilmington.  Also  at  Knife  rapids  on  the  Mississippi  In  California^  green  with  copper 
ore,  Hope  Valley,  El  Dorado  Co.,  on  Rogers'  claim ;  also  with  copper  ore  in  Los  Angeles  Co.,  ic 
Mt.  Meadows;  oavarovite,  in  crystals  on  diromite,  at  New  Idria;  in  AlaskOt  in  large  trapezohe- 
drons,  near  Stickeen  river;  pjrope,  near  Santa  Fe,  New  Mexico. 

In  Canada,  at  Marmora,  dark-red ;  at  Grrenyille,  a  cinnamon-stone ;  an  emerald-green  chrome- 
garnet,  containing  6  to  7  p.  a  of  ozyd  of  chrome,  in  Orford,  Canada,  in  granular  masses  and  druses 
of  minute  transparent  dodecahedral  crystals,  with  millerite  and  calcite  (anal.  82);  and  in  the 
same  vicinity  large  cinnamon-red  and  yellowish  crystals  of  garnet  along  with  pyroxene. 

The  ciDnamon-stone  from  Ceylon  (called  hyacinth)  and  the  precious  gramet  are  used  as  gems 
when  large,  finely  colored,  and  transparent  The  stone  is  cut  quite  thin,  on  account  of  the  depth 
of  color,  with  a  pavilion  cut  below,  and  a  broad  table  above  bordered  with  small  facets.  An 
octagonal  garnet  measuring  8^  lines  by  6^  has  sold  for  near  $700.  Pulverized  garnet  ir  some- 
times employed  as  a  substitute  for  emery. 

Alt — Garnets  containing  protoxyd  of  iron  often  become  rusty  and  disintegrated  through  the 
oxydation  of  the  iron,  and  sometimes  are  altered,  more  or  less  completely,  to  limanUej  magneUtt, 
or  hemaiite.  The  action  of  waters  containing  traces  of  carbonic  acid  and  carbonates  and  silicates 
in  solution,  results  in  the  same  changes  nearly  as  with  pyroxen^  producing  at  different  times  a 
loss,  or  alteration,  of  bases,  or  by  a  f\irther  change  and  the  addition  of  water,  sUaiUe^  serpentine^ 
chlorite.  The  lime  in  the  lime  garnets  may  bo  taken  up  by  the  carbonic  add  of  the  waters;  and 
if  magnesia  is  combined  with  the  carbonic  acid  (forming  a  bicarbonate),  it  may  take  the  place  of 
the  lime,  and  thus  give  rise  to  a  serpentine  or  steatite  pseudomorph,  or  to  a  chlorite^  if  the  iron  partly 
remains.  Alkaline  carbonates  seldom  produce  the  changes,  for  alkaline  pseudomorphs  are  rare. 
An  excess  of  silica  is  to  be  expected  in  analyses,  according  to  Bischof^  since  part  of  the  bases  are 
oft>en  lost  through  incipient  change.    Quartz  also  occurs  with  the  form  of  garnet 

TrolI6  Wachtmeister  found  in  a  crystallized,  reddish-brown  garnet,  having  G.=8'851,  from 
Klemetsaune  in  Norway,  which  was  partly  penetrated  by  a  whitish  mineral.  Si  52'11,  3tl  18  03, 
Jf'e  23'54,  Mn  1'74,  Ca  5*77 =101-19,  m  which  there  is  a  defidency  of  bases,  or  what  is  equivalent, 
an  excess  of  silica,  the  oxygen  ratio  of  bases  and  silica  being  1  :  1*7,  instead  of  1 :  1.  Schill  found 
in  a  roelanite  from  Kaiserstuhl,  Si  45*80,  3tl  11-00,  Pe  12'33,  Ca  22*10,  Mg  2*00,  t&  7'16,  An  0*70 
=101  *09,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*34.  Sthamer  obtained  for  a  massive 
garnet,  of  a  dark  grayish-green  color,  from  Miask,  having  a  serpentine-like  nudeus,  Si  4611,  Si 
12*09,  Fe  1319,  Ca  20*38,  }fg  7*36=99*08,  giving  for  the  oxygen  ratio  of  bases  and  silica  1 :  1*3. 

Pyropc  occurs  altered  to  talc  at  its  several  localities.  A  serpentine  pseudomorph  after  garnet, 
from  Schwarzenberg  in  Saxony,  afforded  Kersten  Si  34*24,  Ag  88*28,  f  e  3*38,  An  0*41,  Na  0*35, 
'&  vfiXh  some  bitumen  10*62,  magnetic  iron  17*60=99*78=82*28  serpentine  and  17*60  magnetic 
iron. 

Some  garnets  effervesce  with  adds,  from  the  presence  of  carbonate  of  lime,  which  they  have  re- 
ceived probably  through  the  action  of  waters  holding  carbonic  add  or  bicarbonates  in  solution,  as, 
for  example,  a  black  garnet  from  Arendal,  Norway,  which  contains  both  caldte  and  epidote ;  and 
ciystals  from  Tvcdestrand,  which  are  wholly  caldte  within,  there  being  but  a  thin  crust  of 
garnet 

Artif. — Melanite  garnets  have  been  obtained  in  a  porous  glass  proceeding  from  the  fusion  of 
idocrase  (EJaproth),  and  also  of  a  melanite  from  Frascati  (v.  Kobell).  Miller  mentions  the  occur- 
rence of  garnet  in  crystals  as  a  furnace  product  Baubree  and  Studer  state  that  crystals  of  garnet 
may  be  made  by  fusing  together  the  constituents.  Mitscherlich  has  also  obtained  garnets  arti* 
fidaUy  (Ann.  Ch.  Phys.,  IxiL  219). 

TBrroMTTB  of  Weibye,  a  hydrous  spedes,  is  probably  related  in  composition,  as  it  is  in  form,  to 
garnet  and  helvin ;  it  appears  to  give,  although  a  sesquioxyd  silicate,  the  garnet  oxygen  ratio  1:1. 
See  description  under  Htdbous  Shjoates. 


272.  ZIRCON.  Awyirfpi©*  (=Lyncurium)?  Tlieophr,  [Pliny  knew  of  no  atone  of  the  name  Lyn- 
curium,  xxxvL  13.]  CarysoUthos?  pt,  Plin,,  xxxviL  42 ;  MelichrysoB?  ib.,  46;  Orateritia?  Ih., 
56.  NotChxysoUthos  (Grommarii  hodie  etiam  Hyadnthum  vocant)  Oerm,  Jacinth,  Agric.^  Pcss^ 
295,  Interpr.,  464,  1646.  Not  Hyacinthus  TToi/.,  121,  1747.  Jargon  (m  note  acknowledging 
Ignorance  of  it)  OrcmL,  42,  1758.  Jargon,  Topazius  pt  (clarus  hyalinus,  var./),  WaJL^  240, 
1772.  Grenat  k  prisme  quadrilatdiie,  eta,  Hyaointe  (fr.  Expailly)  JFkujas^  Viv.,  187,  and  Errata, 
1772.    Hyaaute  pt  (var.  1 ;  angles  and  figs,  given)  freat  Idocrase,  Meionite,  Harmotomel  dt 
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LisJe,  Crist,  \11%  ii  1783 ;  Diamant  brut,  ou  Jargon  de  Ceylan,  ib^  iL  229,  1*783.  Zircon  (ft. 
Ceylon)  TTem.,  1783 ;  Karsten^  Lempe  Mag.,  iv.  99, 1787.  Zircon  (a  Silicate  of  ZTRCONIA)  Klapr^ 
Schrift.  Nat.  Pr.  BerL,  ix.  1789,  Beitr.,  L  203.  Zirconito.  Ostranit  BreiGi^  Uib.,  1830,  Char.,  1832. 
Calyptolite  She^p,,  Am.  J.  SoL,  U.  xiL  210,  1851.  Engelhardit  E.  v.  HofmanUj  Koksch.  Min. 
Bufl^Ul  150,  1858. 

Tetragonal.    0M4z=zl4:T  22' ;  a=:0-64:0373.   Observed  planes:  0  very 
rare ;  prisms  /,  i4 ;  octahedral  1,  2,  3,  1-i ;  zirconoid,  3-3,  4-4,  5-5. 


7a  1=132^0' 
/A  2=151    5| 
7a  3=159   48i 
7Al-i=112   25 


i^' A  1=118^   20' 
i-iAl-i=122    88 
i^' A  3-3=148  164 
i-iA4-4=155    8 


lAl,pyr.,=123^  19*' 
lAl,bas.,=84   19J 
1-iAl-i,  pyr.,=135    10 
lAl.i=151   39^ 


Faces  of  pyramids  sometimes  convex.   Cleavage :  /imperfect,  1  less  diiv 
tinct.    Also  m  irr^ular  forms  and  grains. 


248 


349 


254 


Gov.  of  Tomsk. 


Ural 


253 


McDowell  Co.,  N.  C. 
256 


Saualpo. 


B[.=7'5.  G.=4-05— 4*75.  Lustre  adamantine.  Colorless,  pale  yellow- 
ish, grayish,  yellowish-green,  brownish-yellow,  reddish-brown.  Streak  un- 
colored.  Transparent  to  subtranslucent  and  opaque.  Fracture  conchoidal^ 
briUiant.     Double  refraction  strong,  positive. 

y«r«— The  colorlees  and  fellowish  or  smoky  zircons  of  Cejlou  have  there  been  long  called  jargtm 
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in  jewelry,  in  alhision  to  the  fact  that  while  resembling  the  diamond  in  laetre,  they  were  eompeni 
tirely  worthless;  ami  theuoe  came  the  name  zircon.  The  browniih,  orange,  and  reddish  kind» 
were  called  distinctively  hyacinths — a  name  applied  also  in  jewelry 
to  some  topaz  and  light  colored  garnet  Crystals  like  fig.  254  are 
the  enffelhardUe  of  Russia.  The  crystals  from  Fredericksyam. 
analyzed  by  Berlin  (anaL  5),  were  by  mistake  called  ErdmannUe. 
Minute  dark  brown  and  greenish-brown  crystals  from  the  chryso- 
beryl  locality  at  Haddam,  Gt,  are  the  ccUypioliU  of  Shepard,  probably 
an  altered  variety,  like  ostranite,  malacone.  etc.  (see  beyond).  Fig. 
257  represents,  of  actual  form,  a  crystal  from  Warren  Co.,  N.  Y., 
which  is  chesnut-brown  about  some  of  the  angles  (as  marked  by  dot- 
ted lines),  and  the  rest  grayish-white ;  others  from  the  region  have 
stripes  of  color  parallel  to  the  edges  of  3-3 ;  the  planes  3-3  and  3  are  in 
part  wanting. 

For  crystals  from  Stockholm   G.=4072— 4*222,  Svanberg;    fV. 
Ihnen  Mts.,  4599,  4-610,  id.;  fr.  Ceylon, 4-681, id.;  4-721,  Cowry; 
Tnhndhnro'  W  V  ^^'  Fredericksvam,  4-2,  Berlin ;  from  Buncombe  Co.,  N.  C,  4-607, 

jonnsDurg,  si,  i.  Chandler;  fr.  Litchfield,  Me.,  4*7,  Gibbs;  fr.— ?  4-616-4-71,  Henne- 

berg;  fr.  Grenville,  Canada,  4'625-4-602,  T.  a  Hunt ;  fr.  Reading,  Pa.,  4-595,  WetherflL 

The  crystals  have  but  slight  variations  m  angle.  Kokscharof  deduced  (Min.  RussL,  iii.  13^, 
198)  for  the  Ural  crystals  1  A  1=123"  19'  84"  and  84''  19'  46";  which  agree  very  closely  with 
his  measurements  (123°  20'  21")  and  those  for  the  mineral  by  Kupfier  (Preisschrift,  etc),  who 
obtained  123^  20'  8'\  For  the  engelhardite  Kokscharof  obtamed  84**  21' 45".  H.  Dauber  found 
for  crystals  from  Miask  123''  20'  18"  (Pogg.,  cvii.  275,  1859);  from  five  from  Pfitschthal,  123' 
20'  46  ' ;  from  three  crystals  fr.  Fredericksvam,  123"  20'  33";  from  a  Ceylon  crystal,  123"  19'  50' . 
Oomp-— Zr  Si=Saica  33,  zirconia  67=100.  Analyses:  1,  Klaproth  (Beitr.,  v.  126);  2,  Vau- 
quelin  (Haiiy's  Min,,  1801);  3,  Berzelius  (Ak.  H.  Stockh.,  1824);  4,  Wackemagel  (Ramm.  Min, 
Ch-,  890);  6,  Berlin  (Pogg.,  IxrrviiL  162);  6,  Henneberg  (J.  pr.  Ch.,  xxxviiL  508);  7,  Yanuxom 
(J.  Ac.  PhUad.,  iu.  59);  8,  C.  F.  Chandler  (Am.  J.  Sci.,  IT.  xxiv.  131);  9,  W.  Gibbs  (Pogg.,  Irxi 
659);  10,  Wetherill  (Trans.  Am.  Phil.  Soa  PhUad.,  x.  346,  Am.  J.  Set,  xv.  443) ;  U,  T.  8.  Hunt 
(Am.  J.  Sci.,ILxiL214): 

Ca  U 

=98-5  Klaproth. 

=98*6  YauqueUn. 

=10064  Berzelius. 

=101-32  Wackemagel. 

=100-10  BerUn. 

0-88  =101-09  Henneberg. 

=99*15  Yanuxom. 

0-41  =  100-08  Chandler. 

,  imdec  0-86=99-74  Gibbs. 

0-50=100-09  WetherilL 

-  — =101-0  Hunt 

Klaproth  discovered  the  earth  zirconia  in  this  species  in  1789  (Beitr.,  i.  208). 

Pyr.,  etc. — Infusible ;  the  colorless  varieties  are  unaltered,  the  red  become  colorless,  whilo 
dark-colored  varieties  are  made  white ;  some  varieties  glow  and  increase  in  density  by  ignition. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  ftised  with 
soda  ou  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  muriatic  add  it  gives  the 
orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Not  acted  upon  by 
adds  except  in  fine  powder  with  concentrated  sulphuric  add.  Decomposed  by  fVision  with 
alkaline  carbonates  and  bisulphates. 

G.  before  heating  of  a  Ceylon  zircon,  4-183,  after  heating  to  redness,  4-534,  Damour ;  T>ut  for 
some  zircons  no  change,  according  to  Church ;  trials,  before  and  after,  of  the  Henderson  Co 
4-575,  4-540 ;  another,  ib.,  4-665,  4-665 ;  the  Eipailly,  4-863,  4*861 ;  the  Fredericksvam,  4-489J 
4*638.    A  phosphoric  glow  after  heating,  and  the  greatest  density  after  this  glow,  Church, 

Obs. — Occurs  in  crystalline  rocks,  especially  granular  limestone,  diloritic  and  other  schists 
gneiss,  syenite ;  also  in  granite ;  sometimes  in  iron-ore  beds. 

Ztrconriyenite  is  a  coarse  syeniUc  rock,  containing  crystals  of  zircon,  with  ohgodase,  cegirine, 
elieohte,  epidote.  Crystals  are  common  in  most  auriferous  sands  (p.  6).  Sometimes  found  in  vol- 
canic rocks. 

Found  in  alluvial  sands  in  Ceylon ;  in  the  gold  regions  of  the  Ural,  near  Miask,  Berosovak, 
Newjansk,  eta ;  at  Laurvig  and  Hakedal  in  Norway ;  at  Arendal  in  Norway,  in  the  iron-mines , 
at  Fredericksvam,  in  zircon-syenite ;  at  Ohlapian  in  Transylvania ;  at  Bilin  in  Bohemia ;  Sebniti 


Si 

& 

9e 

1.  Ceylon 

32-0 

64-5 

1-5 

2.      "        HyackUh 

82-0 

64-6 

2-0 

8.  ExpaiUy 

38-48 

67-16 

— 

4.  Fredericksvam 

34-66 

66-76 

ir. 

6. 

38-43 

66-97 

0-70 

6.            ? 

88-85 

64-81 

1-55 

7.  Buncombe  Co.,  N.  C. 

3208 

6707 

a        •*         "       " 

88-70 

66-30 

0-67 

9.  Litchfield,  Me. 

35-26 

63-33 

0-79 

10.  Reading,  Pa. 

3407 

63-60 

2-02 

1 1.  Grenville,  brown 

88-7 

67-8 
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m  Sftzony;  Pfltschthal  in  the  Tjrol,  at  Bxpailly.  near  Le  Puy  m  Pranoe ;  in  Anvergne,  in  yo(- 
eanic  tufa;  at  YeauyinB,  with  rjracolite ;  in  Scotland,  at  Sea] pay,  Isle  of  Harris ;  at  Strontian  in 
Argyleshire ;  in  the  aanferons  sands  of  the  Croghan  Elinshela  Mtn.,  Ireland ;  in  Greenland ;  at 
SanU  Rosa  in  Antioquia,  K.  Grenada ;  in  the  gold  regions  of  Australia. 

In  N.  America,  in  Maine^  at  Litchfield ;  at  Kt.  Mica  in  Paris ;  Greenwood :  Hebron.  In  Ver« 
mont,  atMiddlebury.  In  Conn.,  at  Norwich,  with  sillimauite,  rare;  at  Haddam  (caljptolite)  in 
minute  crystals.  In  N.  Tork^  at  HalVs  mine  in  Moriah,  Essex  Co.,  dnnamon-red,  in  a  vein 
of  quartz;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite,  pyroxene,  and  sphene,  in 
oys^tals  sometimes  1  in.  in  length ;  on  Deer  Hill,  1  m.  S.E.  of  Canterbury,  in  the  same  Co.,  cnrs- 
uls  abundant  of  a  deep  brownish-red  or  black  color,  and  occasionally  H  in.  in  length;  in  war- 
^vick,  at  the  southern  base  of  Mount  Eve,  chocolate-brown  crystals  in  limestone  and  scapolite ; 
Dear  Amity,  and  also  in  Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  clove* 
brown,  and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  brown  crystals  sometimes  2  in.  long^ 
vr\th  sphene  and  scapolite,  but  rare :  in  St  Lawrence  Co.,  with  apatite,  at  Robinson's  in  the  town 
jf  Hammond,  near  de  Long's  Mills,  some  of  the  crystals  H  '^^^  long  and  i  in.  wide,  and  occasion- 
ally contaming  a  nucleus  of  carbonate  of  lime;  also  at  Rossie  (form  /,  1,  8);  at  Johnsburg,  in 
Warren  Co.  In  N.  Jersey^  at  Frankliu ;  at  Trenton  in  gneiss.  In  Ptnn.^  near  Reading,  in  large 
crystals  in  magnetic  iron  ore ;  at  Easton,  in  talcose  slate.  In  N,  Car.j  m  Buncombe  Go.,  on  the 
Tf'A  from  the  Saluda  Gap  to  AsheviUe,  upon  the  first  elevation  after  passing  Green  river,  crystals 
'.bund  loose  in  the  soil,  and  imbedded  in  feldspar ;  in  the  sands  of  the  gold  washings  of  Mo- 
Do^ell  Ca  (f.  253).  In  California^  in  the  auriferous  gravel  of  the  north  fork  of  the  American 
river,  and  elsewhere.    In  Canada,  at  Grenville ;  St  Jerome ;  Mille  Isles. 

Tbo  name  Hyacinth  was  applied  by  the  andents  to  a  bluish-violet  stone,  regarded  as  our  sapphire, 
and  was  derived  from  a  flower  (lily)  so-called  of  this  color,  [In  modern  mineralogy  a  hyacirUhf 
^  V  is  reddish-orange  with  a  tinge  of  brown.]  Intagli  of  zircon  are  common  among  ancient  gems, 
iuid  the  fact  that  the  lyncuarium  of  Theophrastus  was,  as  he  says,  used  for  engraved  signets,  while 
at  the  same  time  electric  on  friction,  and  often  amber-colored,  are  the  principal  evidence  that  it 
was  our  zircon. 

Alt— Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protozyds,  and  only  the 
most  insoluble  of  peroxyds.  It  however  passes  to  a  hydrous  state,  and  is  attended  ultimately 
vdth  a  loss  of  silica  and  the  addition  of  oxyd  of  iron  and  other  impurities  derived  from  infiltrating 
waters.  AuerfHuhUey  malaeonf  oeratedUe^  iachyapJuUtUe,  calypiolite^  q/rtolUej  are  probably  altered 
tircoQ. 

The  following  tetragonal  zircon-like  minerals  are  probably  altered  zircon.  They  afford  6.R 
core  or  less  water  : 

272A.  Mal^oOK.  (Malakon  Scheerer,  Pogg.,  Ixii  436,  1845.)  1  A  1=124*  40'  to  124*  67', 
and  83^  30'.  H,=6-5.  G.=3'9— 4*047.  Lustre  vitreous  to  subvitreous.  Color  brown,  powder 
rtddiah-brown  or  nncolored.  From  Hitteroe  in  Norway ;  and  Chauteloube,  Haute  Vienne,  oocur- 
Hng  in  thin  plates,  over  3  to  4  mm.  thick,  and  occasionally  with  crystals  on  their  surface.  Named 
from  /laXiM^  soft. 

272B.  Ctbtolxtb.    (Malaoone,  Altered  Zircon,  J.  P.  Cooke,  Am.  J.  ScL,  xlilL  228;  Cyrtolite 
W:  J.  KnotoUon,  ib.,  xliv.  224.)    Form  as  in  f  258,  with  the  pyra- 
aiidal  planes  convex.    H.=5— 5  5;  after  ignition  7—7-5,  Cooke.  268 

<i.=:i-98— 4-04,  Cooke;  3-85,  3*97,  Knowlton.  Lustre  somewhat 
adamantine.  Color  brownish-red;  powder  the  same.  From  Rock- 
port,  Mass.,  in  granite,  with  danalite  and  cryophyUlte.  Named 
I'om  rtpro(,  bent    Fig.  258  from  Cooke. 

A  mineral  found  with  cohimblte  at  Roaendal,  near  Bj5rkboda, 
PiQlaud,  has  been  referred  to  adelpholite  of  Nordenskiold  (p.  526), 
bot  an  analysis  by  A.  £.  Nordenskiold  (anaL  7)  shows  that  it  is 
30  altered  zircon,  near  malacon  or  cyrtolite  ((Efv.  Ak.  Stocklu, 
l56;{,  452,  P<^jg.,  cxxiL  615,  1864). 

27 2C.  Tachtafhauitb.  (Tachyaphaltit  Weibye^  Poggi  Ixxxviii 
'6u,  1853.)  Crystals  like  those  of  zircon,  with  planes  /,  i-t,  and 
two  octahedrons,  one  of  110*  and  the  other  of  60*.  H.=5-6.  G. 
~^*'f*.   Lustre  submetallic  to  vitreous.    Color  dark  reddish-brown. 

Streak  dirty  yellow.  Subtransluoent.  From  granite  veins  in  gneiss  near  Krageroe  in  Norway, 
^th  sphene.  Named  from  ra^v^j  quick,  and  ajtaXrof,  the  mineral  flying  readily  from  the  gangu€ 
vfaen  stmdc    Berlin  puts  a  ?  after  thoria  in  his  analysis  (No.  8). 

272D.  (Ebstedits.  ((Erstedit  fbrcWammer,  Pogg.,  xxxv.  630,  1836.)  1  A  1=123'  16f.  H.=3 
5*5.  G.=: 3*629.  Lustre  splendent  adamantine.  Color  reddish-brown.  IVom  Arendal  in  Nor 
way,  and  commonly  on  crystals  of  pyroxene.    Named  after  (Ersted. 
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2t2B.  AasBBAOHTTE.  (Auerbachit  Bermcmnj  J.  pr.  Oh,,  bnuiL  209, 1868.)  1  A  1=122*  43'  tn«! 
86»  21',  Zokscharof;  86*  30',  Herm.;  87 ^  Auerbach.  H.=6'5.  G.=4*06.  Lustre  greasy  to 
vitreous,  weak.  Color  brownish-gray.  From  a  sflioeous  schiBt  in  the  Circle  of  Mariupol,  Dis 
trict  of  AlexandroYsk,  Russia.  Named  after  Dr.  Auerbach,  by  whom  the  crystals  were  first  studied 

272F.  Bbagitb  [Forbes  A  DahUj  NyL  Mag.  Nat,  xilL  1855).  Occurs  in  imperfect  crystals,  prob- 
ably tetragonal,  in  ortbodase,  near  Helle,  Naresto,  Alve,  and  Askero,  Norway.  H.=6— 6-5; 
Q.=5*13— 5*35 ;  lustre  submetallic;  color  brown;  streak  yellowish-brown;  thin  spliuters  trans- 
lucent Heated  in  glass  tube  decrepitates  strongly  and  loses  water.  B  B.  iu  the  platinum  lor- 1 
ceps  inftisiblo,  but  becomes  yeUow;  with  borax,  a  glass  which  is  brownish-yellow  while  hot,  but! 
green  and  finally  greenish-yellow  on  cooling.  In  salt  of  phosphorus  a  skeleton  of  silica.  No 
analysis  has  yet  been  made,'  and  the  true  relations  of  the  species  are  doubtful  I 

Analyses:  1,  Scheerer(La);  2,  Damour  (Ann.  Oh.  Phys.,  IlL  xxlv.);  3,  Hermann  (J.  pr ' 
Chem.,  liii  32);  4^  J.  P.  Cooke  (La);  5,  6,  Knowlton  (L  c.);  7,  A.  £.  Kordenskiold  (L  a);  ^ 
Berlin  (Pogg.,  IxxxriiL  160);  9,  Forchhaomier  (l  ol)  ;  10,  Hermann  (L  a) : 

Si       2r      3Pe      S      *e         i"      Sfe       fl  i 

1.  ifatoaw,   Hitter6e       31-31  63-40    0-41 034    Oil     3-03=fl8-99  Scheerer. 

2.  «         Chantelonbe 30-87  61-17    3*67 3*09,  lifn  0-14=9902  5. 

3.  «  IlmenMts.  81*87  69-82 3-11 4*00,  fin  1-20=100  H 

4.  Oyrtoliie,  Bo<*port       27-90  66-98    2-67« 2-19=99-59  Oooke. 

6.         "  "       (1)26-38  60-78   —    1-59   3*63  Ce  2-07     <r.       4-56,  §n  0-47=99-48  Ki 

6.  "  *f  2618  64-60* 1*40 Ce  1-40     ir,       ,  Sn  0-41 =98  97  1 

7.  ^(fe^ftoWe?  Finland     24*83  57-42     8-47 Ca  8-98    9-63,  gn  0-61=99-29  U 

8.  TachyapluaL,  Norway  34-68  8896     8-72 thl2*32    8*49,  *1 1*85=99*92  B 

9.  <2V«todtte,  Arendal       19-71  68-96»» 1-14      2*05  5-58,  Oa  2-61=100  P. 

10.  AwrbachiU,  Russia     42-91  56-18 0-98 0-95=99-97  Herm. 

•  With  6om«  Fe  0.       b  With  Bomo  HO*.       c  With  trace  of  mangaiiese. 

In  Auerbaohite,  the  only  anhydrous  kind  among  the  aboTe,  the  oxygen  ratio  for  the  silica  and 
riroonia  is  1 :  H,  instead  of  1 :  1. 

Arti£ — ^Formed  in  crystals  by  action  of  ohlorid  of  siliocMi  on  siroonia  (Daubr^) ;  by  action  cf 
fluorid  of  silicon  on  ziroonia,  or  of  fluorid  of  zirconium  on  quartz,  beautiful  transparent  octahedroci 
resulting  (Deville  and  Oaron). 

273.  VSdu  V jJLNITB.  Hyacinthus  dictns  octodecahedricu^  Cappder^  Prodr.  Crist,  30,  pL 
8  (fig.  261  below),  1728.  Hyacintept,  Hyadnte  du  Yesuye,  (fe  Lisfe,  Crist,  234^  1772,  pL  i7.;  ii 
291,  pi.  ir.  1783.  Hyacinte  rolcanique  Pemeste^  Lettr.,  i.  413.  Hyacinth-Krystalle  (fr.  Wilui  R 
Pallas,  N.  Nord.,  Beytr.,  St  Pet,  y.  282, 1793 ;  WQuite  pt  Vulkanischer  Sdiorl  Wtdenmann, 
Handb.,  290,  1794.  Hyacinthine  DelameffL,  Sciagr.,  i,  268,  1792,  T.  T.,  ii.  323,  1796.  Vesnriai 
Wem.;  in  Klapr.  Beitr.,  i.  34,  1795,  ib.  (fr.  Vesuv.  and  Siberia),  iL  27,  33,  1797.  Idocrase  H. 
J.  d.  M.,  V.  260,  1799;  Tr.,  ii.  1801. 

Oahnit  (fr.  Gokum)  v,  Lobo,  Afh.,  iii.  276,  1810,  anal,  by  Murray,  Afh.,  iL  173, 1807 ;  Lobni 
Berz.  Frugardit  Ni  Nardenskidld,  Bidrag,  L  80,  1820;  Prugardite.  Bgeran  (fr.  Eger,  Bohemiij 
Wem.,  Min.  Syst,  8,  34,  1817.  Cyprine(fr.  Tellemark)  Ben.,  Lothr.,  1821.  Xanthite  Tfiomsox 
Ann.  Lya  N.  Hist  N.  T.,  iii,  44,  1828.  Gokumite  (fr.  Gokum)  Thorns^  ib.,  61,  1828.  Heter> 
merit  (fr.  Slatoust)  Herm,,  Yerh.  Min.  Oes.  St  Pet,  1845-46,  206.  Jewreinowit  K  Kordensl. 
Yerz.  FinL  Min.,  1852;  Kokscharof  Min.  Russl,  L  116,  1853. 

Tetragonal.  (?Al-i=151°  45';  a=0-537199.  Observed  planes:  O: 
reitical,  /,  i-i,  i-2,  i-3,  t-f.  Hs  Pyramids,  ^,^,  ^,  ^,  +,  |,  |,  J,  |,  i,  | 
^,  1,  f,  2,  3  ;  ^*,  1-t,  f-i,  2-1,  3-^;  zirconoids  in  the  zonei4 :  1,  2*2,  |-f,  S-o 
iirU,  ^,  5-5>  7-7;  in  other  zones,  1-2,  f  2, 4-2;  H,  fS,  f  3,  1-3,  fa 

(?  A  1=142°  46|'  O  A 7=90°  i-tAi-2=158°  26' 

<?A2=123  21  7Al-i=n8 15'  i^-iA^3=161  34 

0  A  2-2=129  46|  U  A  2-2=133  25|  1 A 1,  ov.  l-i,=129  21 

<?a4-4=114  18  i-iA3-3=144  51^  lAl,ov./,=74  27 

(?Af  3=139  39^  t-iA4-4=152  9  l-iAl-i,pyr.,=140  54 
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Cleavage :  I  not  very  distinct,  0  still  less  so.  Columnai'  structui-e  rare, 
straifi^ht  and  divergent,  or  irregular.  Sometimes  granular  massive.  Prisma 
usually  terminating  in  the  basal  plane  0 ;  rarely  in  a  pyramid  or  zirconoid ; 
sometimes  the  prism  nearly  wanting,  and  the  form  snort  pyramidal  with 
truncated  summit  and  edges. 


259 


f^^ 


260 


■=±h 


261 


262 


'<t^ 


Id 


S7 


26i 


tn 


ai>l 


\J 


Sandford,  Me. 


Vesuvius. 


H.=6*5.  G.=3*349— 345.  Lustre  vitreous:  often  inclining  to  resinous. 
Color  brown  to  green,  and  tlie  latter  frequently  bright  and  clear ;  occa- 
sionally sulphur-yellow,  and  also  pale  blue ;  sometimes  green  along  the  axis, 
and  pistachio-green  transversely.  Streak  white.  Subtransparent— faintly 
Bubtranslucent.  Fracture  subconchoidal — uneven.  Double  i^efraction 
feeble,  axis  negative. 

Comp.,  Varw— (f  &•+!  S)'  Si*,  the  oxygen  ratio  for  the  protoxyda,  sesquioxyds,  and  silica 
belug  3:2:5,  according  to  Rammelsberg,  after  a  determinatioQ  of  the  state  of  oxydation  of  the 
iron.  The  variations  from  the  ratio  3:2:5  appear  to  be  variations  about  tliis  as  the  normal 
ratio.  In  all  cases  the  oxygen  ratio  for  ^+^  Si  is  1 :  1.  The  bases  are  mainly  alumiua 
for  the  sesquJoxyd,  and  lime  for  the  protoxyd  portion,  as  in  the  formula  (^  6a' +  f  Xl)'  Si'.  But 
more  or  less  sesquioxyd  of  iron  replaces  part  of  the  alumina,  and  magnesia  part  of  the  lime,  while 
Mn,  !fe,  jfa  may  be  present  in  traces. 

I     The  species  is  sometimes  divided  into  (1)  nonrmagnesian^  containing  little  or  no  magnesia ;  amd 
(2)  magncsian^  the  magnesia  4  to  13  p.  c.  of  the  mineral    But,  as  the  analyses  show,  there  is  no 
corresponding  line  of  division.    Even  the  crystals  flrom  Vesuvius  vary  in  the  proportion  of  mag- 
nesia from  0  to  7*11  p.  c. 
Var.  1.  Ordinary.    The  ipineral  from  Gokum  in  Finland,  called  Gahnite^  Ldboite^  Gokumite^  and 

,  that  from  Frugard,  Frugardit^  have  been  denominated  magnesian.  The  last  is  in  brown  and 
green  crystals,  with  G. =3*349,  v.  Nord.  Jeureinaffile,  which  also  is  from  Frugard,  in  the  parish 
3f  Mantzala,  is  but  little  magnesian  or  not  at  all  so ;  it  occurs  in  pale-brown  to  colorless  crystals ; 

^  G.=3'39.     Hekromeriie  occurs  in  small  oil-green  prisms,  having  the  planes  /,  i-t,  1,  3,  3-3,  in  the 

*'  district  of  Slatoust,  Ural  Egeran  is  a  subcolumnar  brown  variety,  fVom  Eger  in  Bohemia,  and 
found  also  at  Eger  in  Norway. 

Xanthite  is  a  yellowish-brown  vesuvianite,  trom  near  Amity,  K  Y.,  the  crystals  not  differing 
from  those  of  the  common  variety ;  it  contains  2*30  p.  c.  of  protoxyd  of  manganese.  A  manga- 
nesian  variety,  from  St  Marcel,  Piedmont  (where  ores  of  manganese  occur),  has  a  sulphur  to 
honey-yellow  color. 

2.  dyprine.  Pale  sky-blue  or  greenish-blue ;  owing  its  color  to  a  trace  of  copper,  whence  ihe 
nvne ;  from  Tellemark,  Norway. 

Analyses:  1,  Magnus  (Pogg.,  xxi.  60);  2,  Karsten  (Karst.  Arch.  Min.,  iv.  391);  8,  Scheerer 
•  Pogg.,  xcv.  520) ;  4,  Karsten  (I  c ) ;  6,  v.  Kobell  (Kastn.  Arch.  Nat,  vii.  399) ;  6,  Scheerer  (I  c.) ;  7 
8,  Karsten  (L  c) ;  9,  v.  Merz  (Nat  Ges.  Zurich,  -i.  Heft  4) ;  10,  v.  KobeU  (L  c) ;  11,  Magnus  (1 
G);  12,  Scheerer  (L  c);  13,  Magnus  (1.  c);  U   Richardson  (Thomson  Min.,  L  262);  16,  Norden 
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Bkiold  (Schw.  J.,  xrxl  436);  16,  Heikol  (Arppe's  Rnl.  Min.,  Act  Soc.  Penn.,  IV.);  17,  Ivulji 
(Koksch.  Min.  Bussl,  L  116);  18,  Malmgren  (Arppe,  L  c);  19,  Magnus  (I  c);  20,  Yarrentrapp 
(Pogg.,  xlvi  348);  21,  Ivanof  (Pogg.,  xXvl  341);  22,  28,  Hennann  (J.  pr.  Ch.,  xliv.  193);  24,  ▼. 
Hauer(Jahrb.  G.Keichs,  :i>53,  155);  25,  Hennann  (1.  c);  26,  Thomson  (Min.,  i.  148);  27-31 
Rammelsberg  (Pogg.^  .Jc^v.  92) : 


Si 

£1 

Fe 

to 

iin 

Ag 

Oa 

fl 

1.  Vesuvius,  In-wm 

37-86 

23-58 

3-99 

6-21 

29-68 

=99-77  Magnus. 

2.        " 

87-50 

18-50 

6-25 

0-10 

8-10 

88-71 

—99-16  Karsten. 

S.         " 

37-80 

12-11 

9-86 



tr. 

7-11 

82-11 

1-67=10016  Scheeret 

4.  Piedmont,  gn. 

39-26 

18-10 

4-80 

0-76 

2-70 

83-96 

=9905  Karsten. 

6.  Ala             " 

34-85 

20-71 

6-40 



85-61 

— =96-57  KobeU. 

6.     "               » 

37-35 

11-85 

9-23 

ir. 

603 

3-2-70 

2-73,  Ha  0-015=      * 
99-90  Scsheeror. 

7.  Eger,  Bohom.,  Egeran  39'70 

18-95 

2-90 

0-96 

34-88 

^,^a  2-1=99-49  K 

8.  Saas  Vallej,  brown 

38-40 

18-05 

8-10 

0-66 

1-50 

86-72 

^,Na  0-9=99-32  K 

9.  Zermatt,            " 

37-04 

17-67 

— 

4-97 

0-42 

2-48 

36-79 

1-79,  Na  0-76=100-87 
Mera. 

10.  Monzoni 

37-65 

16-42 

6-42 

88-24 

=97-72  KobeU. 

88-52 

20-06 

8-42 

0-02 

2-99 

82-41 

=97-42  Magnug. 

12.  Eger,  Norway,  &B*.-^.  37-73 

13-49 

5-95 

0-95 

0-47 

1-98 

87-49 

1-89=99-95  Scheerer. 

13.  Christiansand 

37-66 

17-69 



6-49 

0-60 

4-54 

31-90 

=98-77  Magnu*. 

14.  Tellemark,  cyprine 

88-80 

20-40 

8-85 



32-00 

=99-56  Eich'dson. 

15.  Fnigard,  Finl.,  Drug.    38-63 

17-40 

8-90 

0-88 

10-60 

27-70 

=98-46  Nord. 

16.  Lupikko,     " 

86-43 

16-84 

7-23 

4-82 

35-00 

0-86,  8n  1-06=101-74 
Heikel. 

17.  Jwrdnoffik 

37-41 

2000 

4-60 

84-20 

,  ii  1-16,  S^a  1-70 

=99-07  IvanoC 

18.            « 

36-22 

26-10 

2-73 

^^ 



2-02 

84-18 

.  ]^  101.  ]?«a  0-47. 

1?h  0-01=101-74  Malmgren.' 

19.  SlatouBt,  Ural 

37-18 

18-11 

— - 

4-67 

1-49 

0-77 

86-79 

=9801  Magnus. 

20.        "            " 

87-55 

17-88 

6-34 

2-62 

85-56 

=99-95  Varrentr. 

21.        " 

37-08 

14-16 



16-02 

1-86 

80-88 

=100  Ivanof. 

22.        *•           « green 

3S19 

14-34 

5-26 

0-61 

2-10 

6-20 

82-69 

—=99-89  Herm. 

23.        "            "  green 

89-20 

16-56 

1-20 

0-80 



4-00 

84-78 

,t,^a  20,01-50 

=99-49  Herm. 

24.        "        JleienmerUe  86-69 

22-25 

6-07 



. 

ir. 

84-81 

0-66=99-27  V.  Hauer. 

25.  Achmatovsk 

37-62 

13-25 

7-12 

0-60 

0-50 

8-79 

36-48 

^,00-7  =  10001  H. 

^6.  Amity,  N.T.,Jan<^tfc  35-09 

17-43 

6-37 



2-80 

2-00 

83-08 

1-68=98-43  Thorn. 

27.  Vesuvius,  yiuh.'bn. 

87-75 

17-23 

4-43 



3-79 

87-35 

— =101-65Bamm. 

28.        "          dullbn. 

1  37-83 

10-98 

903 



4-87 

85-69 

=97-90  Ramm. 

29.  Monzoni,  ywK 

f  38-25 

15-49 

2-16 

4-81 

36-70 

,  t  0-47=97-38 

RaDQDQ. 

=98-24  Bamm. 

37-66 

11-61 

7-29 

- 

5-33 

36-45 

31.  Dognazka 

37-15 

15-52 

4-85 

— — 



6-42 

86-77 

fc  0-85=100-06 

^             Ramm. 

82.  Haalau  (Eger,  Boh.)  f  39-52 

13-81 

8-04 

1-64 

36-02 

,  ii  1-82=98-76 

_          ^Ramm. 

83.  Egg 

5  37-20 

13-80 

8-42 

— 

4-22 

84-48 

i:  0-81,  ti  1-51=: 

99-44  Ramm. 

84.  Eger,  Norway 

}  87*88 

14'48 

7-46 

0-45 

4-30 

34-28 

=98-89  Ramm. 

85.  Sanford,  Me. 

j  37-64 

16-64 

6-07 

— " 

— 

2*06 

86-86 

,  112-40=99-67 

l^amnii 

86.  Wflui 

38-40 

10-51 

715 

— 

7-70 

85  96 

=99-72  Bamm. 

37   Ala 

1  87-16 

18-44 

6-47 

"— 

2-87 

37-41 

1  i.  0-93=98-27 

Rami>^ 

In  analysis  2,  G.=3'42;  anaL  4,  G.=8-899;  anaL  14,  a.=3-228;  anaL  16,  0.=3-374;  ^ ^ 

22.  G.=3-42;  anaL  23,  G. =3-35 ;  anal.  25,  G.=3-4;  anaL  26.  G.— 8-221;  anaL  27,  G.=3S82j 
anaL  28.  G.= 8-428— 3-429;  anaL  29,  G.=8-344;  anaL  80,  G.=3-885;  onaL  31,  G.=3-878;  anal 
as,  G.=3-411;  anaL  88,G.=3-436;  anaL 34^  G.= 8884;  anaL 36, G. = 3 434 ;  anaL 86) G.= 3 -4 15 
acaL  37.  G.=3-407. 

Analyses  27-37  were  made  by  Rammelsberg,  with  special  reference  to  the  state  of  oxydation  o/ 
tiie  iron.   The  oxygen  ratios  thus  deduced  by  him  are  as  follows :  (27)  1*3 : 1 : 2-1 ;  (28)  1*5 : 1 :  2*5 
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(29)  1-5 : 1 :  2-6 ;  (SO)  1-6 : 1 :  2-6 ;  (31)  1'6:  1 ;  2'2,  (32)  1-3 :  1  : 2*4 ;  (33)1-4: 1  : 2*4;  (84)  1 '3: 1 
2-2 ;  (35)  1-3 :  1  :2-3  ;  (36)  1-9:1:  2-8  j  (37)  1-6:1:  2*3. 

Idocraso  often  containB  some  water,  amounting  occasionally  to  3  p.  a,  the  presence  of  which  l» 
probably  due  to  alteration,  and  hence  it  is  not  to  be  iucluded  as  part  of  the  protoxjd  bases.  O 
Magnus  found  (Pogg.,  xcvi.  341)  in  crystals  from  Slatoust,  2*44  A ;  frbm  Ala,  2*98  Tl ;  green, 
from  Vesuvius,  0*29;  in  another,  2*03;  brown,  id.,  1*79.  Magnus  also  obtained  a  little  carbonir 
add:  u*15  p.  c.  from  the  Slatoust  idocrase,  and  0'06  from  the  brown  of  Tesuvius. 

Pyr.,  etc. — B.B.  fuses  at  3  with  intumescence  to  a  greenish  or  brownish  glass.  Magnus  states 
that  the  density  after  fusion  is  2*93— 2*946.  With  the  fluxes  gives  reactions  for  iron,  and  a 
variety  from  St.  Marcel  gives  a  strong  manganese  reaction.  Oyprme  gives  a  reaction  foi  ooppei 
with  salt  of  phosphorus.  Partially  deoomposed  by  muriatic  acid,  and  completely  when  the  mineraJ 
has  been  previously  ignited. 

Obs.— Idocrase  was  first  found  among  the  ancient  ejections  of  Vesuvius  and  the  dolomitlc 
blocks  of  Somma.  It  has  since  been  met  with  most  abundantly  in  granular  limestone ;  also  in 
terpentine,  chlorite  schist,  gneiss,  and  related  rocks.  It  is  often  associated  with  lime-garnet  and 
pyroxene.    It  has  been  observed  imbedded  in  opaL 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs,  with  garnet,  mica,  nepholito,  glassy 
feldspar,  etc.;  at  Ala,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crystals,  in 
chlorite  schist,  with  diopside,  ripidolite,  etc.  Found  also  at  Monzoni  in  the  Fassa  Valley ;  at 
Egg,  near  Christiansand,  Norway ;  on  the  Wilui  river,  near  L.  Baikal  (sometimes  called  wUuite^  liko 
the  garnet  of  the  same  region) ;  Cziklowa  in  Uungary ;  in  the  Urals  and  elsewhere  at  localities 
above  mentioned. 

In  K.  America,  in  Maine  at  Phippsburg  and  Rumford,  just  below  the  falls,  in  crystiils  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone ;  at  Parsonsfleld,  with  the  same  materials, 
abundant;  at  Poland  and  Sandford  (tig.  263).  lu  Mas8.y  near  Worcester,  in  a  quartz  rock,  with 
gnmet,  but  exhausted.  In  K.  York,  ^  m.  S.  of  Amity,  grayish  and  yellowish-brown  crystals, 
sometimes  an  inch  in  diameter,  in  granular  limestone ;  also  at  the  village,  and  a  mile  east  of  the 
village,  of  yellow,  greenish-yellow,  and  yellowish-brown  colors.  In  K.  Jersey^  yellowish-brown  in 
crystals  at  Newton,  with  corundum  and  spinel.  In  CanacUij  at  Calumet  Falls,  in  large  bro\vnish- 
yellow  crystals  in  limestone  with  brown  tourmaline;  at  Grenville  in  calcite,  in  wax-yollow 
crystals. 

For  recent  articles  on  erysLy  see  v.  Kokscharof  *s  Min.  Russl.,  L  92,  ii.  192 ;  v.  Zepharovich,  Ber.  Ak. 
Wien,  xlix.  H,  ]8t>4,  both  with  new  measurements  and  figures,  and  the  latter  a  complete  mono- 
graph. Moha  found  0  A  1=142**  63' ;  v.  Kokscliarof,  for  crystals  from  the  Urals  and  Piedmont, 
142  46'  lu",  and  from  Vesuvius,  142*  46'  32";  v.  Zepharovich,  for  crystals  from  Findel  Glacier 
at  Zermatt,  Pfitsch,  and  Vesuvius,  142'*  47'  26";  for  brown  var.  from  Mussa,  and  cryst.  from 
Rymflschweng  at  Zermatt,  142°  46'  18 ";  for  green  var.  from  Mussa,  142"  45'  29",  and  this  last 
he  takes  as  the  normal  angle  of  the  species.    It  g^ves  a=:0*637541. 

Named  Vesuvian  by  Werner,  from  the  first  known  locality.  Werner  supposed  the  mineral  to 
be  exdusiveiy  volcanic ;  but  an  this  idea  is  not  expressed,  the  name  is  no  more  objectionablo 
than  all  others  derived  from  the  names  of  localities.  Tho  earlier  name,  HyacirUhine^  is  bad,  as 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modem  time.  Haiiy's  later  name,  Idocrase  (sub- 
jective, like  many  others  of  his)  is  from  tWw,  /tfce,  and  «pdffK,  mixtwrej  in  allusion  to  a  resemblance 
between  the  crystalline  forms  and  those  of  other  species.  Nothing  in  its  signification,  or  iu  any- 
thing else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word  vesuman 
has  the  objection  of  being  an  adjective  in  form  and  use;  but  this  is  avoided  by  giving  it  tho  min- 
cralogicol  termination  above  employed. 

AH.— Alterations  nearly  as  in  garnet,  with  a  far  greater  tendency  to  becoming  hydrated. 
Crystals  from  Maine  of^n  have  the  exterior,  though  still  brilliant  and  glassy,  deavable  easily 
from  the  part  below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  larger  faces,  so  that  a 
pealed  crystal  has  as  brilliant  and  even  planes  as  before.  Pseudomorphs  include  steatite,  mica, 
dinochlore,  diopside,  and  garnet. 

An  egeran,  analyzed  by  Ficinus  (SchriO.  Dresd.  Min.  Ges.,  1.  236),  gave  Silica  4300,  alumina 
14-70,  sesquioxyd  of  iron  2*40,  lb.  of  manganese  4*00,  Ume  3000,  soda  6'33=99'48.  It  is  probably 
in  an  altered  state,  as  Rammelsberg  infers  from  the  description  of  Ficinus. 

The  carbonic  add  detected  by  Hermann  in  idocrase  from  Slatoust  (anal  23)  is  evldenoo  of 
alteration,  and  this  add  and  alkaline  or  earthy  carbonates  or  bicarbonates  in  solution,  are  agentt 
by  which  change  is  often  produced. 

Artit— Mitedierlich  has  obtamed  idocrase  by  artificial  methods  (Ann.  Oh.  Phys.,  Ivil  219)  ^ 
Studer,  firom  a  ftision  together  of  the  constituents;  also  Daubr^  by  the  aotioa  of  cblorid  of 
BUooa  in  Tapor  on  the  required  bases  {jX  SL,  1864^  July,  p.  185). 
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274.  MBLnJTE.  M^Ulite  IkUimeOL,  T.  T.,  ii.  213,  1796;  Fl  B^Utme  (its  diB007.  in  1*790) 
J.  de  Phys.,  IL  466,  1800,  HumboldtiUte  MimL  dk  Chv.,  Prodr.,  376,  1822.  SomenrOlite  Bt'ooh$, 
Sd.  J.  ScL,  L  186, 1824    Zurlito  Bamondini,  Breislak  Inst  GeoL,  lii.  210,  1818.    MellUite. 

Tetragonal ;  0  A  l-i=147°  15' ;  a=0-6432.     Observed  planes,  0,  /,  t4, 
1-ij  i-2.      14  A  l-iy  over  i-i,=:65°  30',  14  A  1-i,  over 
terminal  edge,=134°  48'.     Fig.  265;  also  others  with 
— -^  planes  i-2  in  place  of  i-i.    Cleavage :  0  distinct,  /  in 
u  /     '      v}  distinct. 

I     H.=6.     G.=2'9— 3*104.     Lustre  vitreous,  inclining 
u  to  resinous  on  a  surface  of  fracture.    Cblor  white  or  pale 
J  yellow,  honey-yellow,  greenish-yellow,  reddish-brown, 
//  brown.     Translucent,  and  in  thin  laminae  transparent; 
also  opaque.     Fracture  conchoidal — ^uneven.     i)oubl6 
refraction  weak,  axis  negative. 

Oomp.— (f  fl»+i  fi)'  §i'.  Analyses :  1,  v.  Kobell  (Schw.  J.,  l»v.  293) ;  2-4^  Damour  (Ann.  Ch. 
Phys.,  in.  X.  59) ;  6,  v.  KobeU  (Kastn.  Arch.,  iv.  813): 

0-38,  te  2-32=100-20  KobeU. 
0«36= 98-35  Damour;  G.  2*9. 
1-46-.98-18  Damour;  G.  2*95. 
1*5 1=99-36  Damour. 
0-30,  fi  2-00=99-76  KobeU. 

No.  3,  yellow  crystals ;  No.  4^  brown  do.  The  massive  gehlenite  of  v.  KobeU  comes  under  the 
formula  of  mclUite.  Melilite  was  first  analyzed  (but  incorrectly)  by  Carpi  in  1820  (Tasch.  Miu., 
adv.  219). 

Pyr.,  etc. — B.B.  Aises  at  3  to  a  yellowish  or  greenish  glass.  With  the  fluxes  the  reaction  for 
iron.    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — HumboldUlUe  occurs  in  cavernous  blocks  of  Somma  with  greenish  mica,  the  crystals 
often  rather  large,  and  covered  with  a  calcareous  coating;  less  common  in  transparent  lustrous 
crystals  with  nephelite,  sarcolite,  and  pyroxene,  lining  cavitaes  in  the  rock. 

Mdilite  (fr.  /itX*,  honey\  of  yellow  and  brownish  colors,  is  found  at  Capo  di  Bove,  near  Rome,  in 
leucitophyro  with  nepheUte,  phillipsite,  gismondite,  magnetite,  and  small  black  crystals  of  augite 
and  homblonde;  0  A  l-t=147*  9 ,  v.  Rath  (ZS.  G.,  xviiL  544).  Samervillite,  which  Desdoizeaux 
has  shown  to  have  the  angles  of  this  species,  is  found  at  Vesuvius  in  dull  yellow  crystals. 

ZurUie  occurs  in  opaque  square  or  octagonal  prisms  in  caloareous  blocks  of  Somma  with  hum« 
boldtilite;  color  whitish  or  asparagus-green;  H.  about  6;  G.=3*27;  B.B.  Infusible ;  soluble  in 
nitric  acid.   It  is  impure  humboldtilite  (Scacchi,  Jahrb.  llin..  1863,  261).  Named  after  Sign.  Zurla 

Named  from  /<e>i,  honey ^  in  allusion  to  the  color. 

Arti£ — Common  as  a  fiimace  slag,  having  been  observed  in  square  prisms  at  RuBsel's  Hall, 
Tipton,  Dowles,  Wicks,  etc.,  in  England  and  Wales,  near  St.  £tlenne  in  France,  near  CharleToi  in 
Belgium,  Konigshiltte  in  Upper  Silesia,  Magdosprung  in  the  Harz,  and  Easton,  Pa.  The  following 
are  analyses :  1,  2,  Percy  (Rep  Brit  Assoc.,  1846,  Am.  J.  Set,  IL  v.  127);  3,  Karsten  (Eiaenhiitti 
tii.679): 


Si 

£1 

^e 

fig 

Ca 

Ha 

1.  HvmJb,.  Somma 

48-96 

11-20 

610 

81-96 

4-28 

f.      " 

40-60 

10-88 

4-43 

4-54 

31-81 

4-43 

S.  MtL,  0.  di  Bove 

39-27 

6-42 

10-17 

6-44 

32-47 

1-96 

4.     " 

38-84 

8-61 

10-02 

6-71 

3205 

2-12 

ft.  Massive  Gehleniie 

39-80 

12-80 

2-67 

4-64 

37-64 

Si 

£1 

te 

ftn 

fig 

Ca 

t.      GaS 

1.  Dudley          38-76 

2.  Charlevoi       87-91 

3.  Konigsberg   89-60 

14-48 
18-01 
12-60 

1-18 

0-93 

tr. 

0-23 
2-79 
4-80 

6-84 
7-24 

85-68 
31-43 
42-86 

l-ll     0-98=99-26  Percy. 
2-60    8-66=99-66  Percy. 
80-65=100  Karsten. 

275.  SPHENOGLAfiE.    Sphenoklas  v.  Kob^  J.  pr.  Gh.,  xcl  348,  1864. 

Massive,  with  faint  indications  of  a  foltated  structure. 

H.=6'6— 6.    G.=3-2.    lAstre  feeble.    Golor  pale  grayish-yellow.    Sabtnuoslucent    Fnotufi 
iplintery. 

Goup. — According  to  an  analysis  by  y.  KobeU  Q-c): 

Si  46-08        il  13-04        i'e  4-77        Mn  8-23        itg  6'25        Oa  26-50=90-8t. 
Givmg  tho  0.  ratio  for  K,  II,  Si,  11-81 :  610  :  24-57,  or  2  :  1  : 4)  y.  KobeU. 
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Ptb^  BTa — ^In  the  dosed  tube  yields  no  water.  .  B.B.  fuses  easQy  (at  3)  and  qtdetly  to  a  shining 
greeni^  glass.  Slightly  attacked  by  muriatic  and  sulphuric  adds ;  but  after  heatiug.  easily  do- 
composed  with  gelatinization  by  muriatic  add. 

Obs. — From  Gjelleback  in  Norway,  with  woQastonite  and  the  so-called  edelforsite,  forming 
thin  layers  of  yarying  thickness  in  a  bluish  granular  limestone. 

Named  from  a(pnv,  a  wtdge^  and  «Xaa>,  I  break,  it  breaking  into  wedge-shaped  pieces. 

EPmOTE  GROUP. 

The  species  of  the  Epidote  Group,  enumerated  with  the  formulas  on  p. 
251,  are  characterized  by  specific  gravity  above  3,  and  therefore  high ;  hard- 
ness above  5 ;  fusibility  ^.B.  below  4 ;  anisometric  crystallization,  and 
therefore  biaxial  polarization ;  the  dominant  prismatic  angle  112°  to  117° ; 
fibrous  forms,  when  they  occur,  always  brittle ;  colors  white,  gray,  brown, 
yellowish-green,  and  deep  green  to  black,  and  sometimes  reddish. 

The  prismatic  angle  in  zoisite  and  other  orthorhombic  spedes  is  /A  /;  but  in  epidote  it  is  the 
an^  over  a  horizontal  edge  between  the  planes  0  and  t-i,  the  orthodiagonal  of  epidote  corres- 
ponding to  the  yertieal  axis  of  zoisite,  as  explained  under  the  latter  species. 

T.  S.  Hunt  has  observed  (0.  R,  1863,  Am.  J.  Sci.,  II.  xxxvl  426,  xliii.  205)  that  the  high  spe- 
cific gravity  and  hardness  of  the  Epidote  group,  as  compared  with  the  Scapolite,  is  to  be  ascribed 
10  a  more  elevated  or  higher  multiple  equivalent,  or,  in  other  words,  to  a  more  condensed  mole- 
cule. But  the  numerical  value  of  the  multiple,  or  of  the  relation  between  the  species,  has  not  jet 
been  ascertained. 


276.  BPIDOTB.  Schorl  vert  du  Dauphin^  de  Lisle,  Crist,  ii.  401,  1783.  Strahlstein  pt 
Wiem^  1788-1800.  Thallite  (fr.  Dauphiny)  DelameOu,  Sciagr.,  ii.  401, 1792,  T.  T.,  ii.  819,  1796 ; 
£C,  J-  d.  M.,  V.  270,  1799.  Delphinite  (ib.)  Saussure,  Voy.  Alpes,  §1918,  1796  (=Oisanite  pt) 
Akantioone  (fr.  Arendal)  dPAndrada,  J.  d,  Phys.,  IL  240,  1800,  Scherer's  J,  iv.  1800j=Aren- 
dalite  KarsL  (and  Lectures  of  Blumenbach,  earlier),  Tab.,  34,  74, 1800.  Skorza  Wallachian  Min., 
KaJsL,  Tab.,  28,  72,  1800,  Klapr.,  Beitr.,  iii.  282,  1802.  Epidote  H.,  Tr.,  ill  1801.  Pistazit 
Wem^  1803,  Ludw.  Min.,  Wem.,  iL  209,  1804.  Withamite  (fr.  Glenco)  BrewsL,  Ed.  J.  Scl,  iL 
218,  1825.  Puschkinit  Wagnffr,  Bull.  Soc.  Imp.  Nat,  Moscow,  1841.  Achmatit  Herm.,  Verb. 
Min.  St  Pet,  1845-46,  202.  Eacherit  (fr.  St  Gothard)  Scheerer,  Pogg.,  xcv.  607,  1855.  Beustit 
BrdOk,  B.  H.  Ztg.,  xxiv.  364,  1866. 

Monoclinic.  6^=89^  27';  t-2  A  ^2=63°  8',  0  A  14=122^  23';  a:h:c 
=0-48436  :  1  :  0*30719.  Observed  planes:  0;  vertical,  i-i,  irl,  i-2,  i-4, 
iS;  clinodomes,  ^,  ^,  14  j  hemidomes,  |-i,  1-*,  |-i,  2-i,  3-i,  6-i,  114; 
-^h  -i^'i  -i-«^j  -^'j  -1-^')  -2-*,  -3-i,  -6-i,  -7-i ;  hemipyramids,  |,  -J-,  |,  1, 
-1,-i;  2^,-24;  f|,  1-J,  34,-34;  1-2,-1-2;  9-f;  H,-H;  3-3,-3-3; 
2-4;  6-6,  -5-5;  7-7,  -7-7;  4-8;  2-^,  -2-S;  -4-4;  5-5,  -5-6 ;  -6-6. 

267  268 

266  ^ ' V"         ^ 


'2^2 


<9At-i=90°33' 
(?Al-^=154  3 
<9  A -1-^=164  15 
OAi^=U14tl 
14A14,  ov.  (?,=64  38 


t-iA3-i=146M8' 
t-iA5-i=157  29 
^^  A -1=104  48 
i-tAl=10415 
i-i  A -3-3=128  5 


l^A3-i=150°6' 

i4  A  1=145 

UA-UfiV. 0=11013 
lAl,  front,=70i 
lAl,ov.i-5,=109  69i 
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f^'A-l-i=116  18  i-iA3-3=127  40  -lA-1,  front,=70  26 
i-i  A  l-i=115  24  i-i  A  i-2=121  31  -1 A  -l,ov.i4,=109  35 
i-i  A  2-^=133  49  -1-i  A  l-i,ov.  (?,=128  18  3-3  A  3-3,  front,=96  12 
iri  A  -2-i=134  23  -14  A 14,  ov.  i-i,=51  42  -3-3  A  -3-3,fi-ont,=96  41 
f.i A«3.i=:145  39     -W A-l=125  13      i-2 A l-i=102 57 

l.iA3-i=150  6 

?  Crystals  usually  lengthened  in  the  direction  of  the  orthodiagonal,  or 
arallel  to  i-i ;  sometimes  lon^  acicular.  Cleavaee :  i-i  perfect ;  1-i  less  so. 
'wins :  composition-plane  l-z ;  also  i-i.  Also  fibrous,  divergent,  or  paral- 
lel ;  also  granular,  particles  of  various  sizes,  sometimes  fine  granular,  and 
forming  rock-masses. 

H.=6— 7.  G.=3*25— 3-5.  Lustre  vitreous,  on  i-t  inclining  to  pearly  or 
resinous.  Color  pistachio-green  or  yellowish-green  to  brownish-green, 
greenish-black,  and  black  ;  soriietimes  clear  red  and  yellow ;  also  gray  and 
gravish-white.  Pleochroism  often  distinct,  the  crystals  being  usually  least 
yellow  in  a  direction  through  14.  Streak  uncolored,  grayish.  Sub  trans- 
parent— opaque:  generally  subtranslucent.  Fracture  uneven.  Brittle. 
Double  retraction  strong :  optic-axial  plane  iA. 

Var. — Epidote  has  ordinarily  a  peculiar  yeUowish-green  (pistachio)  color,  seldom  found  in  other 
minerals.  But  this  color  passes  into  dark  aud  light  shades — ^black  on  one  side,  and  hrown  on  the 
other.  Most  of  the  brown  and  nearly  all  the  gray  epidote  belongs  to  the  species  Zoisiie;  and  the 
reddish-brown  or  reddish-black,  containing  much  oxyd  of  manganese,  to  the  species  FiedmorUiiej 
or  Manganepidote ;  while  the  black  is  mainly  of  the  species  AUanite^  or  Cerium-epldote. 

Var.  1.  Ordinary,  Color  green  of  some  shade,  as  described,  (a)  In  crystals.  (6)  Fibrous, 
(c)  Granular  massiye.  {d)  Scorza  is  epidote  sand,  of  the  usual  green  color,  from  the  banks  of  tho 
Arangos,  near  Muska  in  Transylvania.  The  Arendal  epidote  {Arenddhie)  is  mostly  in  dark 
green  crystals;  that  of  Dauphiny  {ThaUiie,  Delphiniie^  Oisanite)  in  yellowish-green  crystals, 
sometimes  transparent,  and  found  near  Bourg  d'Oisans,  in  the  Piedmontese  Alps.  PuscJiktnile 
includes  pleochroic  crystals  from  the  auriferous  sands  of  Eatharinenburg,  Urals ;  G. =8*066 ;  color 
emerald-green,  when  viewed  by  transmitted  light  through  1-i,  yellow  transverse  to  this ;  named 
after  Puschkin,  a  Russian  senator.  AchmatiU  is  ordinary  epidote,  in  crystals,  from  Achmatovsk, 
UraL    Escheriie  is  a  brownish-yellow,  somewhat  greenish  epidote,  from  St  Gothard  (anaL  28). 

2.  The  so-called  Bucklandite  from  Achmatovsk,  described  by  Hermann  (anaL  41,  42),  is  black  with 
a  tinge  of  green,  and  differs  from  ordinary  epidote  in  having  the  crystals  nearly  symmetrical,  and 
not,  like  other  epidote,  lengthened  in  the  direction  of  the  orthodiagonal  G.=3-61.  Eermaim's 
BagraiumUej  from  Achmatovsk,  appears  to  bo  essentially  the  same  mineral,  it  agreeing  with  it  in 
angles,  according  to  Hermann  (Bull.  Soc.  Nat.  Moscow,  xxxv.  248,  1862),  and  having  G.= 3*46, 
while  the  original  bagrationite  of  Kokscharof  is  a  variety  of  allanite  (q.  v.).  It  differs  from  the 
bucklandite  in  containing  a  little  cerium  (anaL  43). 

3.  Wiihamiie.  Oarmine-red  to  straw-yellow ;  strongly  pleochroic;  the  color  as  seen  through  in 
one  direction,  deep  crimson,  in  another  transverse,  straw-yellow;  H.=6— 6-6;  G.=3*137;  in 
small  radiated  groups,  i-i  A -l-i=  116**,  -l-tAl-t=128**  20'.  From  trap,  at  Glencoe,  in  Argyle- 
shire,  Scotland.    Named  afler  Dr.  Witham. 

4.  BeusiHe.  Grayish-white  to  ash-gray ;  G. = 2  -859 — 2*87  7,  Breith.  Breithaupt  gives  tho  an^o 
T/\  P—  1 64'  20',  Mf\  P=  lie*  80',  which  are  very  near  0  A  l-/,  and  -2-i  A  l-i.  From  near  Predssso 
in  the  Tyrol 

Oomp.— 0.  ratio  for  fl,fi,  §i=l:2:3;  (^6a»+}(3Pe,3tl))'§i*;  bemg  limt^rm-epidote,  the 
mineral  having  for  its  protoxyd  portion  almost  solely  lime  (Ca),  but  containing  sesquioxyd  of  iroD 
(Pe)  in  phce  of  part  of  the  alumina  (^).  The  results  of  the  larger  part  of  the  analyses  conform 
nearly  to  the  above  ratio,  showing  apparently  that  it  is  the  normjal  ratio.  Several  appear  to  afford, 
according:  to  Hermann,  less  S  and  Si  in  proportion  to  the  ti,  giving  different  ratios  between  1:2:3 
and  1 :  1|^:  2| ;  but  with  the  sum  of  the  oxygen  of  the  protoxyds  and  sesquloxyds  always  equal  to 
that  of  the  sUica.  The  exact  condition  of  the  iron,  whether  part  is  protoxyd  or  not^  has  not  in  all 
cases  been  ascertained,  and,  therefore,  some  of  the  results  obtained  are  not  free  from  doubt.  Ram- 
melsberg  observes  that  when  this  point  is  deared  up  the  ratio  1  r^ 3  will  probably  be  found  to 
be  common  to  all  ^^■*— 

The  Achmatovsk  "  bucklandite  "  (anaL  41,  42)  gives  nearly  the  ratio  2:3:6;  but  if  the  iroa  be 
all  sesquioxyd,  1 :  2*1 :  2*9.    Bammelsberg  says  the  crystals  may  contain  some  magnctito. 
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The  ratio  of  9e  to  Si  in  most  cpidoto  is  approximately  1:  2,  as  in  analyses  1  to  18,  20,  22-31, 
53,  39 ;  but  other  ratios  occur  between  1 :  2  and  1:6;  and  rarely  the  amount  of  l^e  is  so  largo  as 
to  givo  nearly  the  ratio  8 :  6.  Ratio  1 :  2^  is  afforded  by  analysis  19 ;  1 :  3  by  82 ;  1 : 4  by  24r-2G 
28-30 ;  1  : 5  by  27  J  1 :  6  by  23.  In  analysis  40,  the  silica  is  much  below  the  usual  proportion, 
and  the  0.  ratio  for  B,  fi,  Si  is  nearly  3:4:6. 

Analyses :  i;  Geffkon  (Pogg.,  xvi.  488) ;  2,  Kuhn  (Ann.  Ch.  Pharm.,  lix.  873) ;  3,  Rammelsberg 
(2dSuppl.,  48);  4,  id.  (Min.  Ch.,752);  5,  6,  Hermann  (J.  pr.  Oh.,  Lncviii  295) ;  7,  Scheerer  (Pogg.. 
xci.  378,  xcv.  601);  8,  Richter  (ib.);  9,  v.  Bath  (Pogg.,  xa  807);  10,  Kiihn  (L  a);  11,  Her- 
mann  (J.  pr.  Ch.,  xliii.  35,  81);  12,  Rararaelsberg  (Pogg.,  Ixxxiv,  46,3);  13,  Baer  (J.  pr.  Oh.,  xlviL 
460;  14,  Stockar-Escher  (see  Scheerer);  15,  Scheercr  (Lc.);  16,  Hermann  (J.  pr.  Ch.,  IxxviiL 
295) ;  17,  Scheerer  (L  c.) ;  18,  19,  Rammelsberg  (L  c.) ;  20,  21,  Kuhn  (1.  c.) ;  22,  Hermann  (1.  c.) ; 
23,  T.  Bath  (ZS.  a.  xiv.  428);  24,  26-30,  Stockar-Bscher  (Pogg.,  xcv.  601);  26,  Scheerer  (L  c): 
31,  32,  Hermann  (L  a);  38,  Eammelsberg  (Min.  Oh.,  764);  34-87,  39,  Hermann  (L  a) ;  88,  Osei> 
sky  (Verb.  Min.  St.  Pet,  1842,  66);  40,  Igelstrom  ((Efv.  Ak.  Stockh.,  18B7,  11);  41,  Hermann  (L 
a) ;  42,  Bammelsberg  (I  c.) ;  43,  Hermann  (BulL  Soc.  Nat  Moscow,  xxxv.  248) : 


1. 
2. 
3. 
4. 
6. 
6. 
7. 
& 
9. 

10. 
11. 
12. 
13, 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
83. 
34. 
35. 
S6. 
37. 


Arendal 


gtL 
"         g7ih.-bk 
"         sirp, 
"        pseud. 
"         pseud. 

B.  d^Oisans,  fftu 

"       olive-gtk 


Si  II 
8614  22-24 
36-68  21-72 
37*98*  20-78 
38-76  20-86 
87-82   22-85 


Traversella,  dark 
((  (I 

"  yellow 

Penigf  Saxony 
Greier,  Krzgeb. 
Traversella 
Tal.  Maigela,  gy. 
Gutanen,  hnK^gn, 

a 

Sustenhom,  gnk  -^ti. 

Lole^  gnh.-^ 

St.  Gothard,  Escheriie 

"        JnifL-gn, 
EaTcrdiras,  bnh.-^ 
Ural,  Schumnaja,  gn. 
AchmatOYsk,  gn, 
ffn. 


Borows 
FuschJanUe 


36-79 
37-69 
38-84 
37*92 

39-85 
37-60 
88-37 
(1)87-78 
(i)  37-35 
37-66 
8800 
57-65 
37-51 
88-34 
38-64 
40-57 
40-08 
3907 
(1)3805 
38-99 
88-43 
38-39 
38-08 
38-28 
37-66 
37-47 
86-45 
37-75 
37-62 
40-27 
36-87 
87-47 
88-88 


21-24 
20-73 
25-45 
19-21 

21-61 
18-57 
21-18 
21-25 
2202 
20-78 
20-87 
20-64 
21-76 
20-61 
2198 
14-47 
16-01 
28-90 
26-39 
26-76 
26-40 
28-48 
27-74 
27-53 
27-30 
2400 
24-92 
21-05 
18-46 
2008 
1813 
18-64 
18-85 


Fe  Mn 

14-29  212 

16-72       

17-24       

16-85       

11-56  ^el-86 

12-96  »'    5-20 

16-57        

10-88        

16.65        

16-61        

13-37  to  6-55 

16-85        

15-97       

15-67        

16-49        

15-06  iP'e  1-90 
lrt-50Mn  0-49 
12*52  f'e  8-59 


3ig     Oa 
2-38  22-86 
0-53  23-07 


fl 


39.  Saibohle 


39-67    18-56   U'Sl         8-25     1-62   20-68 


40.  Jakobeberg;  Swed.    (})  33-81  18-58 

41.  AdimatovBk,  "^BuckU*  36*97  2184 

42.  "  88-27  21-26 

43.  "  ''BcvraC*  38-88  2019 


12-57  4*86 

10-19  *e  9-19 

909  "  5-67» 

9-82  "  8-82 


•  AnaL  on  matorlal  after  its  ignltioD ;  aome 


=  100-03  Geffken. 
=98-72  KQhn. 

23-74  =100-83  Bamm. 

28-71    2-00=101-62  Bamm. 
22-03    2-93=99-32  Hermann. 
21-27    2-86=100-32  Hermann. 
22-64    2-11=100-05  Scheerer. 
22-62    2-41  =  1 00-20  Bichter. 
22-68    2-51,  ^aO-39,  ]^  0-23 

=98-74  V.  Bath. 

=102-52  Kuhn. 

1-68=99-36  Hermann. 

=100-22  Bamm. 

0-60  23-46   =,]S"a  0-41=99*47  Br. 

22-54    2-35=99-93  S.-Escher. 
2-09=99-91  Scheerer. 
208  An <r. =99-64  Herm'iL 
2-06,H010-01  =  10013Schr. 
2-68=99-02  Bamm. 
2-82=98-65  Bamm. 

=100-26  Klihn. 

=101-24  Kahn. 

1-20=99-64  Hermann. 
0-63=100-43  Bath. 
2-02=99-73  S.-Escher. 
2-05  =  100-16  Scheerer. 
2-46=99-94  S.-E8cher. 
2-30=99-37  S.-Bscher. 
2-04=99-66  S.-Kscher. 
2-41=99-76  a-Eschor. 
2-88=100-15  8.-E8cher. 
1-24=99-40  Hermann. 
3-50=100-11  Hermann 
2-67  =  100  Bamm. 
2-20,  ]?fa  0-91=98-85  Herm. 
0-16,  An  <r.=99-26  Herm. 
1-56=97-29  Hermann. 
1-44,  ]5ra,  Li  2-78=98-60  H. 

J  Mn  9-26,  Na  1-67,  Li 

0-46=98-56  Oserskv 
1-23,  Na  0-52,  An  tr. 

=99-68  Hermann 
3-04  26'46    0-94=100*25  Igelstrom. 

21*14    0-68, 0  0-32=100-33  Herm 

1-07  «2-76    2-00=100  Bamm. 
1-98  17-37    1*60  La,  6e,  ti  3-60 

=97-26  HercrjitJi 
TlOawiththeBlOi 


1-11 
0-44 
0-77 

0-41 

0-25 


0-30  22-15 
1-40  21-19 
017   23-58 


0-29  22-70 

21-93 

0-46  22-32 
0-60  21-26 
0-43  25-01 
0-27  21-98 
2-96  30-00 
4-97  19-11 
010  24-30 

23-54 

22-76 
23-90 
22-64 
23-53 
22-87 
23-90 
22-19 
22-46 
22-38 
24-76 

0-53  21-61 
0-40  21-45 

22-06 

6-1     16-00 


1-15 
0-39 
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In  anal  6,  G.=3-3'7;  anal  6,  G.=3-49j  anal.  8  has  the  form  of  pyroxene;  anal  9,  G.=r 
8'223,  has  the  form  of  scapolite;  anal.  11,  Gr.=3*88;  anal.  12,  G=3*46),  material  analyzed  afloi 
its  ignition;  anal.  16,  a.=3-42;  anal  23,  G.=3-361— 3-816,  in  the  Grisons;  24,  3*373;  26,  G.= 
3-326;  27,  3-359,  Borderrheinthal :  3-384,  from  Maggiathal;  29,  3-378,  from  Formazzathal ;  30, 
3-369,  Vorderrheinthal;  31,  8-43;  32,  3-33— 3-34;  83,  3-486;  34,  3-39;  35,3  41;  36,  3  35;  37, 
G.=3-43,  fr.  Werehneivinsk;  89,  3-46,  near  Helsmgfors ;  40,  3-51;  42,  8-46. 

Pyr.,  etc. — In  the  dosed  tube  gives  in  most  cases  water.  B.B.  fuses  with  intumescence  at 
3-3-5  to  a  dark  brown  or  black  mass  which  is  generally  magnetic.  Reacts  for  iron  and  sometimes 
for  manganese  with  the  fluxes.  Partially  decomposed  by  muriatic  acid,  but  when  previously  ignited, 
gelatinizes  with  acid.  Decomposed  on  fbsion  with  alkaline  carbonates.  G.  of  Arendal  epidote 
changes  on  ignition,  from  3*409  to  2*984 

Obfl.^Epidote  is  common  in  many  crystalline  rocks,  as  syenite,  gneiss,  mica  sdiist,  homblendic 
schist,  serpentine,  and  espedally  those  that  contain  the  ferriferous  mineral  hornblende.  It  often 
accompanies  bods  of  magnetite  or  hematite  in  such  rocks.  It  is  sometimes  found  in  geodea  in 
trap ;  and  also  in  sandstone  adjoining  trap  dike^  where  it  has  been  formed  by  metamorphism 
through  the  heat  of  the  trap  at  the  time  of  its  ejection.  It  also  occurs  at  times  in  nodules  in  dif- 
ferent quartz-rocks  or  altered  sandstones.  It  is  associated  often  with  quartz,  pyroxene,  feldspar, 
axiuite,  chlorite,  etc.,  in  the  Redmontese  Alps. 

It  sometimes  forms  with  quartz  an  epidote  rock,  called  epidosyte.  Such  a  rock,  from  Grand 
Matanne  River,  Oanada,  having  a  hardness  of  7  0,  and  G.=8-04,  gave  T.  S.  Hunt,  on  analysis 
(Logan's  Rep.,  1863,  497X  Si  62*60,  Xl  12*80,  3Pe  9*40,  %  0*72,  Ca  14*10,  ]?fa  0*43,  ign.  019  = 
99*71,  which  corresponds  to  61*83  epidote  and  38*22  quartz.  A  similar  rock  exists  at  Melbourne 
in  Canada. 

Beautiful  crystallizations  come  from  Bourg  d'Oisans,  Ala,  aud  Traversella,  in  Piedmont ;  Zor- 
matt  ui  the  Yalais ;  near  Gutanen  in  the  Haslithal ;  at  Kaverdiras  and  Baduz  in  the  valley  of 
Tavetsch  (the  latter  sometimes  referred  to  zoisite,  but  optically  epidote  according  toDescloizeaux) : 
Monzoni  in  the  Fassa  valley ;  Zillerthal  in  the  Tyrol,  sometimes  in  rose-red  and  greenish  crystals  of 
small  size,  resembling  ihuliie ;  the  Sau- Alpe  in  Garinthia ;  and  the  other  localities  mentioned  above. 

In  N.  America,  occurs  in  N.  Hamp.  at  Franconia,  crystallized  and  granular,  with  magnetite ; 
Warren,  with  quartz  and  pjrrite.  In  Mass.,  at  Hadlyme  and  Chester,  in  crystals  in  gneiss ;  at 
Athol,  in  syenitic  gneiss,  in  fine  crystals,  2  m.  S,W.  of  the  centre  of  the  town;  Newbury,  in  lime- 
stone ;  at  Rome,  in  hornblende  schist ;  at  Nahant,  poor,  in  trap.  In  Ii?iode  Island^  at  Cumberland, 
in  a  kind  of  trap.  In  Conn,,  at  Hadda.m,  in  large  splendid  crystals.  In  K  York,  2.  m.  S.E.  of 
Amity,  in  quartz ;  2  m.  S.  of  Carmel,  Putnam  Co.,  with  hornblende  and  garnet ;  2  m.  S.  of  Coffee's 
Monroe,  Orange  Co.;  6  m.  W.  of  Warwick,  pale  yellowish-green,  with  sphene  and  pyroxene;  at 
Harlem,  in  gneiss,  on  the  banks  of  East  river,  near  88th  St.  In  N.  Jersey,  at  Franklin,  massive  ; 
at  Roseville  in  Byram  township,  Sussex  Co.,  in  good  crystals.  In  Penn.,  at  E.  Bradford.  In 
Michigan,  in  the  like  Superior  region,  at  many  of  the  mines ;  at  the  Norwich  mine,  beautifully 
radiated  with  quartz  and  native  copper.  In  Canada,  at  St.  Joseph,  in  a  concretionary  argillaceous 
rock  of  the  Quebec  g^oup. 

For  recent  papers  on  cryst.  see  Kokscharof  Min.  Russl.,  iiL  268,  iv.  106 ;  v.  Zepharovich,  Ber. 
Ak.  Wien,  xxxiv.  480,  xlv.  331;  Dead  Min ,  i.  1862;  Hessenberg,  Kin.  Not,  III.;  v.  Rath, 
Pogg.,  cxv.  472. 

Epidote  is  one  of  Haiiy's  crystallographic  names,  derived  from  the  Greek  i:ri8o<ng,  increase,  and 
translated  by  him,  "qui  i  re^u  un  accroissement,"  the  base  of  the  prism  (rhomboldal  prism)  hav- 
ing one  side  longer  than  the  other.  In  its  introduction  HaOy  set  aside  three  older  names.  Thai- 
lite  (from  OwXXo'f,  color  of  young  twigs,  alluding  to  the  green  color)  was  rejected  because  it  was 
based  on  a  varying  character,  color ;  Ddphinite  and  Arendaiite,  because  derived  from  localities. 
But  the  name  ^ridote  is  now  so  involved  in  geological  as  well  as  mincralogical  literature  that  the 
law  of  priority  cannot  well  do  ttie  justice  demanded  of  it.  Werner's  name  Pistacite  from  viariKia, 
the  pisiachi<hnui  (referring  to  the  color)  was  not  proposed  as  early  as  thallite  or  epidote. 

Alt. — Epidote  is  less  liable  to  alteration  than  most  of  the  silicates,  partly  because  the  iron  it 
contains  is  mostly,  when  not  wholly,  in  the  state  of  sesquioxyd.  The  analyses  afford  generally 
one  or  two  per  cent  of  water,  which  is  probably  foreign  to  the  species ;  and  in  a  green  mineral 
from  Isle  Royale,  having  the  composition  of  epidote,  J.  D.  Whitney  found  6  per  cent  of  water 
(Rep.  Geol.  L.  Sup.,  1861,  97). 

Artif. — Epidote  has  not  been  found  among  the  crystallizations  of  furnace  slags,  or  formed  in 
the  laboratory  of  the  chemist  It  has  been  a  frequent  result  of  the  action  of  heat  and  steam  on 
ferruginous  sandstones  dxxx)mpanying  the  ejection  of  doleryte  and  other  eniptivo  rocks;  and 
this  fact  suggests  the  method  by  whidi  it  may  be  artificially  formed. 

276A.  KCELBINGITB.  (Kiolbingit  SreiU. ,  B.H.  Ztg.,  xxiv.  398.  Ainigmatit  Breith^  ib.)  Mono- 
clinic    /A/zzOa^Sl',  OAt-i=69^    Cleavage: /perfect;  i-i  imperfect ;  t-i  in  traces. 

H.=5*6— 6.  G.=3-699,  8*609,  8*613.  Lustre  vitreous.  Color  greenish  to  velvet  black 
Str(  ak  pistachio-green.    Subtranslucent    Fracture  conchoidal  to  uneven. 
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Oomp. — OoDBifltB,  aooordiDg  to  B.  MCkiler  (L  c.X  largely  of  the  BilicateB  of  protozyd  of  iron  and 
lime. 

Obs. — Occurs  at  Kangerdluarsnk,  Greenland,  with  sogirite,  eudialyte,  etc..  and  resembles  much 
a  black  hornblende.  Unlike  hornblende  and  the  related  species,  the  crystal  is  oblique  from  an  acuta 
edge  (as  in  epidote),  and  the  angles  of  the  prism  are  rery  different  ArfVedsonite  differs  in  hay- 
ing a  celandine-green  streak ;  and  legerite  a  mountain-green.    It  may  be  epidote. 

JSnigmaUle  has  the  form  and  angles  of  koelbingite ;  but  H.=:6— 5*5 ;  G.=: 3-833— 3*863 ;  the  iron 
in  the  compouud  is  sesquiozyd;  and  the  streak  is  reddish-brown.    Probably  altered  koelbingite. 

277.  PIEDMONTTrB.  Bod  Magnesia  {ft.  Piedmont)  Oronst^  Min.,  106,  1758.  Manganese 
rouge  (id.)  Napione,  Mem.  Ac.  Turin,  iy.,  1790.  Manganese  ozyd^  yiolet  silldfi^re  (id.)  H.^  Tr., 
iy.,  18U1.  Epidote  manganesif^re  (id.)  L,  Cordier^  J.  d.  M.,  ziil  135,  1808;  ^.,  TabL,  1809. 
Piemontischer  Braunstein  Wem.^  HofOn.  Min.,  iy.  a,  152,  1817.  Manganepidot  Gtirm,  Pie- 
montit  Kemig^  Min.,  75,  1853. 

Monoclinic ;  like  epidote  in  form,  and  nearly  bo  in  angles.  i4  A  -l-i= 
115°  20',  -1-i  A  f i=:98°  50',  i^ Afi=145°  ZT.  Cleavage  U  perfect,  -1-i 
less  so.    Also  massive. 

H.=6'5.  G.=8'404,  Breithaupt.  Lustre  vitreous,  especially  bright  on 
14 ;  slightly  pearly  on  other  faces.  Color  reddish-brown  and  reddish-black ; 
in  very  thin  splinters  columbine-red.  Streak  reddish.  Opaque  to  subtrans- 
lucent.    Fragile. 

Oomp.— 0.  ratio  for  ft,  II,  Si=l  :  2  :  S ;  (iOa*+t(Sn,  Fa,  Si))*  Si';  or  epidote  in  which  a 
large  part  of  the  alumina  is  replaced  by  sesquiozyd  of  manganese.  The  protozyds  may  also  in« 
dade  some  protoxyd  of  manganese  as  well  as  magnesia. 

Analyses:  1,  Sobrero  (Arsb.,  1840,  218);  2,  HartwaU  (Ak.  H.  Stockh.,  1828,  171);  8,  Gtoffken 
(Pogg.,  zyl  483);  4,  H.  St  0.  Deyille  (Ann.  Ch.  Phys.,  xliii  13): 


Si 

Jkl       9e 

Hn 

Ag 

Ca 

1.  SL  Marcel  37-86 
2            "        88-47 
8.           "        86-87 
4.            "        37-3 

16-30     8-23 
17-66     6-60 
11-76  10-34 
15-9      4-8 

18-96 
14-08 
¥8-25 
190 

1-82 
0-2 

13-42,  An  4-82,  Sn,  Cu  0'4=100-66  & 
21-66-100-27  HartwalL 
22-78=100  Geffken. 
22-8  =100  Deyille. 

The  last  three  analyses  correspond  nearly  with  the  epidote  0.  ratio^  1:2:8.  The  mineral  was 
firvt  analyzed  by  Napione  (L  c.),  and  next  by  Oordier  (1.  c.). 

P3rr.,  etc. — B.B.  ftises  with  intumescence  at  3  to  a  black  lustrons  glass.  Giyes  strong  reactions 
for  manganese  with  the  fluxes,  and  also  for  iron.  Not  decomposed  by  adds,  but  when  preyiously 
ignited  gelatinizes  with  muriatic  add.    Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — Oocars  at  St.  Marcel,  in  the  yalley  of  Aosta,  in  Piedmont,  in  braunite  with  quartz, 
greenoyite,  yiolan,  and  tremolite.  Oystals  rather  long  subrhomboidal  prisms,  yery  firagile,  and 
haying  most  of  the  surfaces  dull 

278.  AliULNmi.  Crystallized  Gadolinite?  (fr.  Greenland)  T.  AUan^  Tr.  R.  Soc.  Edinb.,  yi 
345  (read  Koy.  1808)=A]Ianite  Tfiomson,  ib.,  871  (read  Noy.  1810);  Phil.  Mag.,  xzxyL  278, 
181 1.  Cerin  (fir.  Riddarhyttan)  Hisinger,  Af  h.,  iy.  327,  1816.  Orthit  (fr.  Rnbo)  An.,  Af  h.,  y. 
32, 1818.  Pyrorthit  (fr.  Kararfyet)  BenLy  Afh.,  y.  52,  1818.  Bucklandit  (fir.  Arendal),  Levy, 
Ann.  PhiL,  U.  yii  134,  1824.  Tantolit  (fr.  L.  Laach)  BreUh.,  Schw.  J.,  L  321,  1826.  TTralor- 
thxte  HervL,  J.  pr.  Ch.,  zziiL  273,  1841.  Bagrationit  (fV.  Achmatoysk)  iTo^c^,  Bussiches  Berg. 
J.,  L  434,  1847 ;  Pogg.,  IxzUL  182,  1848  [not  Bagrationito  J5enn.,= Epidote].  Zanthorthit  (fir. 
Erikbeig)  ^erm.,  J.  pr.  Gh.,  xliii.  112,  1848.  Erdmannit  (fr.  Stoko)  BerUn,  Pogg.,  IxxxvilL  162, 
1853. 

Monoclinic,  isomorphous  with  epidote.  (7=89''  V\  0  h  14=122°  50^', 
1-2  A  i-2=63°  58';  a:h:  (?=0483755  : 1  :  0-312187.  Observed  i)lanes: 
0\  vertical,  i-i,  t-2,  i-4;  clinodome,  1-i;  hemidomes,  1-i,  6-i,  -1-f,  -2-i, 
-3-i,  -5h ;  hemipyramids,  1,  -1, 1-2,  33,  -3-3,  2^,  5-5. 
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0  A  i-i=90^  59' 
0  A  W=154  0 
OA-l-i=154:  23 
e-i  A  l-i=115  1 
i-i  A -1-^=116  36 
i.iA-l=105  12 


i^  A  1=104*'  IH' 
t-^;  A  3-3=127  52 
i^  A -3-3=128  32 
i-i  A  1-2=121  59 
-1-i  A  l-i=128  23 


1-i  A  1-2=144**  64' 
1-i  A  1=125  26 
-1-i  A  -1=125  50 
1  A  1=70  52 
-1  A  -1,  front,=71  38 
3-8  A  3-3    "     =96  54 


2Y0 


Crystals  either  short,  flat  tabular,  or  long  and  slender,  sometimes  acicular. 
Twins  like  those  of  epidote.  Cleavage :  %-i  in  traces.  Also  massive,  and 
in  angular  or  rounded  grains. 

H.=5'5— 6.  G.=3*0— 4'2.  Lustre  submetallic,  pitchy,  or  resinous — 
occasionally  vitreous.  Color  pitch-brown  to  black,  either  brownish,  green- 
ish, gi'ayish,  or  yellowish.  Streak  gray,  sometimes  slightly  greenish  or 
brownish.  Subtranslucent — opaque.  Fracture  uneven  or  subconchoidal. 
Brittle,    Double  refraction  either  distinct,  or  wanting. 

Oomp.,  Var. — This  species,  whQe  closely  like  epidote  in  crystoUization,  varies  much  in  the  re- 
sults of  analyses,  and  also  in  external  appearance.  The  more  prominent  ways  of  variation  are  the 
following:  (1)  The  crystals  are  sometimes  broad  tabular,  and  sometimes  very  long  acicular.  (2) 
The  crystals,  when  weU-formed,  often  manifest  no  double  refraction,  as  Descloizeaux  has  observed. 
(3)  The  amount  of  water  present  varies  fh)m  none  to  17  p.  c.,  and  the  hardness  and  specific  gravity 
correspondingly,  the  kinds  containing  the  most  water  being  lowest ;  and,  in  some,  G.  not  excoed- 
iug  2*53.  (4)  There  is  also  much  diversity  in  pyrognostic  and  other  chemical  characters,  as  ex- 
plained beyond. 

The  varieties  that  have  been  distii^lshed  are  as  follows : 

1.  AUanile.  In  tabular  crystals  or  plates,  the  crystals  sometimes  8  to  10  in.  long,  5  to  6  wide, 
and  an  inch  or  so  thick.  CJolor  black  or  brownish-black,  G.=3*50— 3*95;  3*58— 3'54,  firom  Jotun- 
Fjeld;  3-79,  fi-om  Snarum,  Norway;  3-53,  from  B.  Bradford,  Pa.,  and  3*935,  from  Bethlehem,  Pa., 
Brush ;  3*54,  from  Franklin,  N.  J.,  Hunt  Named  after  T.  Allan,  the  discoverer  of  the  mineral, 
and  found  among  specimens  from  East  Greenland,  brought  to  Scotland  by  0,  Gieseck^  Cerins 
is  the  same  thing,  named  by  Hisinger,  having  H.=6;  G.=3'77— 3*8  j  lustre  weak,  greasy;  and 
bemg  subtranslucent  in  thin  splinters. 

BucklandUe  is  anhydrous  allanito  in  small  black  crystals  from  a  mine  of  magnetite  near  Areudal, 
Norway.  Although  not  yet  analyzed,  it  is  referred  here  by  v.  Rath  on  the  ground  of  the  angles 
and  physical  characters  (Pogg.,  cxiiL  281).  That  of  L.  Laach  is  also  shown  to  have  tiie  angles  of 
allauite  by  v.  Rath  (1.  c.) ;  the  angles  are  those  cited  above  as  the  angles  of  the  species.  Taiuioliie 
JSreith.,  is  also  from  the  trachyte  of  L.  Laach,  and  is  probably  the  same  spedes.  Angles :  t-2  A  t-2 
=  70°  48'  and  lOO**  12',  i-i  A  l-t=  1 U**  80',  1-i  A  1=126'*  30',  -l-iAl.»=128'  37'  and  5V  20', 
DescL ;  i-2  A  i-2=70'  14',  -1-i A  l-i=51°  52',  Breith.     H.=6-5-7.    G.=3-86. 

2.  Uralorthite  is  allanite  in  large  prismatic  crystals  from  the  Dmen  Mts.,  near  Miask.  H,=6; 
G.=3'41— 3*60,  Herm. ;  3*647,  Ramm.  It  is  pitch-black,  gives  a  gray  powder,  and  is  nearly  an« 
hydrous. 

2.  BagrcUioniie,  Occurs,  according  to  Kokscharof,  in  black  crystals,  which  are  nearly  symmei 
rical  like  the  bucklandite  of  Achmatovsk,  and  not  lengthened,  like  uralorthite,  in  the  direction  of 
the  orthodiagonaL  Angles  the  same  with  those  of  uraloithite,  after  many  measurements  by 
Kokscliarof.  H.=6*5.  G.=8*84,  Koksch.  Streak  dark  brown.  B.B.  intumesces  and  forms  a 
black,  shining,  magnetic  pearl  In  powder  not  attacked  by  hot  muriatic  acid  or  by  boiling  nitrio 
add.    Not  analyzed.    Named  after  the  discoverer,  P.  R.  Bagration.    From  Achmatovsk,  UraL 
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Hermann  has  described  and  analyzed  what  be  calls  hagraUoniie^  from  Acbmatovsk,  wliicb  be 
states  has  the  angles  of  the  buoklandite  of  AchmcUovsk,  and  which,  therefore,  is  true  epidote 
(q.  T.).    The  analyses  by  Hermann  sustain  this  reference. 

3.  OrikUe  included,  in  its  original  use,  the  slender  or  acicular  prismatic  crystals,  often  a  foot  long, 
containing  some  water.  But  these  graduate  into  massive  forms,  and  some  orthites  are  anhydrous, 
or  as  nearly  so  as  much  of  the  allanite.  The  name  is  from  <Jpddf,  straigJiL  The  tendency  to  alter- 
ation and  hydration  may  be  due  to  the  slendemess  of  the  crystals,  and  the  consequent  great  ez< 
posure  to  the  action  of  moisture  and  the  atmosphere.  H.=5— 6.  G.=2*80— 3*75;  3'63— 3*65 
from  Klle-fjeld;  8*546,  from  Hittoroe,  Raoun.;  3*378,  Scheerer;  3-69— 3*71,  from  Swampscot, 
Mass.,  Balch ;  2'86--2'93,  from  Naes  mine,  10  m.  E.  of  Arendal,  a  hydrous  variety  containing  12 
p.  c  of  water.    Lustre  vitreous  to  greasy. 

4.  JCaniharthitej  of  Hermann,  is  yellowish  and  contains  much  water,  and  is  apparently  an  altered 
variety;  G.=2'78--2*9.    "Samod  from  ^avOo^^  yellow,  snd orlkile. 

5.  PyrorOiUt  of  Berzelius  is  an  impure  orthite-like  mineral,  in  long  prisms  of  rather  loose  tex- 
ture, containing  as  its  principal  impurity  some  carbonaceous  material  (over  30  p.  c.),  and  show- 
ing this  in  its  burning  before  the  blowpipe.  Named  from  Kvp^fire,  and  orihite.  From  Kararfvet^ 
near  Fahlnn. 

6.  ErdmarmU&,  of  Berlin,  from  Stoko,  near  Brevig,  is  near  orthite  in  composition.  It  occurs  in 
imbedded  grains  and  plates,  with  G'.=3*l,  lustre  vitreous,  color  dark  brown,  and  is  translucent  in 
thin  splinters.    Named  after  Prof.  Erdmann.    Contains  4  to  5  p.  a  of  water. 

Allanite  is  a  ceriuni'^dote.  But,  besides  a  large  percentage  of  cerium,  it  contains  generally 
the  related  metals,  lanthanum  and  didymium,  with  also,  sometimes,  a  little  yttrium,  and  rarely 
traces  of  glucinum.  The  condition  of  ozydation  of  the  iron  has  not  been  exactly  determined  in 
most  of  the  analyses,  and  oonsequenUy  the  results  are  discordant  The  best  determinations, 
according  to  Rammelsberg,  afford  approximately,  the  garnet-ratio  1:1:2.  instead  of  tho  epidoto 
ratio  1:2:3,  whence  the  formula  (iR*+ i^)' Si .  In  this  formula  ft=Ca,  Oe,  La,  I)i,  Pq,  with 
sometimes  Mg,  ^,  iln ;  and  S=3U,  3Pe.    Analyses  9-1 1  gave  this  oxygen  ratio  to  Genth. 

Analyses:  L  Allanite;  1,  Stromeyer  (Pogg.,  xxxii.  288);  2,  Credner  (Pogg.,  Ixxix.  414);  3, 
Rammelsberg  (Pogg.,  Ixxx.  285);  4,  Bergemann  (Pogg.,  Ixxxiv.  485);  5,  Zschau  (Jahrb.  Min.,  1852, 
652);  6,  7,  Scheerer  (Pogg.,  IL  407,  465,  Ivi.  479,  IxL  636);  8,  Hermann  (J.  pr.  Oh.,  xxUi.  27», 
xliiL  35,  99);  9,  10,  1 1,  P.  Keyser  (Am.  J.  ScL,  II.  xix.  20) ;  12,  T  S.  Hunt  (Proc.  N.  H.  Soc.  Boa- 
ton.  viiL  67). 

IL  Cfenne;  13,  Hisinger  (Afh.  i.  Pys.,  iv.  327);  14,  Scheerer  (1.  a);  15,  P.  T.  Cleve  (CEfv.  Ak. 
Stockh.,  xix.  425,  1862,  J.  pr.  Oh,  xcL  223);  16,  v.  Rath  (Pogg.,  cxix.  273);  17,  18,  D.  IL  Balch 
(Am.  J.  Sd,  II.  xxxiiL  348). 

III.  Uratorihite;  19,  20,  Hermann  (J.  pr.  Oh.,  xliiL  102,  105);  21,  Rammelsberg  (Min.  Oh., 
746^ 

IV.  Orthite;  22,  23,  Benselius  (Hisinger's  Min.  Schwed.);  24,  25,  Berlin  (Jahresb.,  xvii.  221), 
2tf,  27,  28,  Scheerer  (L  c);  29,  0.  W.  Blomstrand  ((Efv.  Ak.  Stockh.,  1864,  296,  J.  pr.  Oh.,  Ixvl 
156);  30,  P.  Stifft  (Jahrb.  Min.,  1856,  395);  81,  D.  Forbes  (Edinb.  N.  FK  J.,  IL  vi  112);  32, 
Btrecker  (Christiania  Univ.  Programme,  1854,  Ed.  N.  Ph.  J.,  IL  vi.  112);  33,  Zittel  (Ann.  Ch. 
Phann.,  cxiL  85). 

V.  XaniJunihUs  ;  84,  35,  Bahr  and  Beriin  (CEfv.  Ak.  Stockh..  1846,  86). 
VL  ErdmawMte;  36,  Berlin  (Pogg.,  IxxxviiL  162). 

Si        Xl     Fe     f'e     lin      Ce     La      f)i      1^      Ca     Mg   !& 

1.  Alkmiie  33-02  15*23  15-10  0-40  21-60 11-08  3-0=99-40  a 

2.  "         37-65  15-99  16-83  0-23     3-19        9-30  0-56  1360    0*22  l-80=99-27  0. 

3.  "        81-86  16-87    3-58  12-26 21-27        2*40        10-16    1-67  111=101-17  R. 

4.  "        38-83  13-61    333  12-72  0'82        20-90 9-36    1-40  2-95=9902  B. 


6.         "        33-41  10-90  20-88  20*73 0-69  10-62 3-12=100-25  Z. 

6.  **  (1)84-92  16-90  14-98  1-27  13-34        5*80       11-96    0-93  0-51=99-61  a 

7.  "  (1)84-88  15-95  16-36   13  73        7-80       11-60   066   =99-87  S. 

«.         «        37-46  18-09  13-84  6*77        9-76         1-50  13-18    1*02  3-40=99-27  H. 

9.         *•  (}) 32-19  1200   6-34  10-65  0-61  15-37         884 9-14   0-84  119,  ffa  1*00,  & 

0-18=9815  K 

lOl         "  (!)82-89  12-49   7-33    9-02  0-26  15-68      10-10       7-12    1-77  249,  Na  0-09,  & 

0-14=99-37  K. 

lU         "  (t) 33-31  14*34  10-83    720  —  13-42        270       11-28    1*28  3*01,  l^Ta  0-41,  S 

1*33^99*06  Kf 

12.  "        80-20  13-05 18-25   tr,     16-60        690       11-76  1-70  1-30  Hunt 

13.  Cerine      30-17  11-31 20-72  28-19 9-12 ^  Cu  0  87= 

100-38  B 
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£1     ^e     te         Ikn     Oe     La      l)i      t     Ca     &g    n 


14.  CerUe 

15.  " 

16.  " 

17.  « 


3206 
SO'99 
31-88 
33-31 


6-49  25-26 

9-10    8-71 

13-66  10-28 

14.73  


12*69 

8-69 

15-82 


0-40 


IS.  Massive    32*94        38*60 


10.  Uratorfh.  35*49 
20.        "        34-47 


18-21  

14-86    8*24 


13*03  »n  2-87 
7*67       


23-83   2*46  

11-36        16*08 

20-89 

21-94 

20-71 

10-85    6-54 
14-79    7-66 


21. 


34*08  16*86   7*35     7*90 


21-88 


22.  OrOiUs     36*25 


23. 
24. 


32*00 
36*24 


14-00 
14-80 
8-18  ■ 


11*42 

12*44 

9-06 


1*86 
3*40 


17-89 

19*44 

4*98 


1*82 
1*32 


•  3*80 
.  8*44 
-29-81 


8-08  l*ie  0*60=99-90  8 
9*08  1-36  0*38=99-69  C. 

11-46  2*70   =99-91  R. 

7-85  1*26  1*49,  iSfa  mdd 

=97-71  B 

7-87  1-47  1-49,  Sa  vindfA 

=99*40  B 

9-25  2*06  2*00=99-80  H 

10-20  1*08  1-66=100*08 

Hermaxm 

9-28  0*96  1-32,  Cu  0*13= 

99*25  B 

4-87 8-70=97-79  BL 

7*84  6*86=98*72  K 

6*48  0-61  4-59,E,]fra 

0-61=99-96  B 
9*59  1*60  8*34,  fc,  S^a 

0*62=100  B 

1*91  10*42  0*86,  0-52=100-08  a 

1*45    9*42  0*38  338,  JC  0-67= 

98-80  S. 

0-86  11 18  0*50  2*51,  4   0*26= 

98-28  8 

0-69  12-04  0*74  822  (loes  ind.) 

Sra  0*14,  4  0*29=100  B. 

2-42    9-68  1-20  267,  Sa  0-34. 

4  0-41=101-20  8. 

1*02    6-68  2*0612-24,  ]!f a  0*56, 

4  0-90,  ]6e  8-71=99-13  R 

9*12  1-8618-37     (C  incL) 

Cu  0-54=99-06  S. 

11*24  0*90  2*47,    0    028. 

^a  0-24,  4  0*51  =  101*71  Z. 

0-59    6-76  21617-55    (inoL    0) 

=  100*18  BL  AR 

2*12     2-28  4-9411*46^  C  6-71  = 

100-56  B.  k  B. 

1-43    6-46   4-28=100  Ber. 


Analysis  1,  from  Iglorsoit;  2,  G.=3-79,  from  Kmx,  Thuringia;  8,  0.  ratio  1:1:2,  from  Ches- 
ter Co.,  Pa.;  4.  from  West  Point,  N.  T.;  5,  G.=8-4917,  near  Dresden;  6,  near  Jotunfjeld;  7, 
Snanim;  8,  G-. =3-48—3*66,  from  TVerchoturie,  Ural,  the  so-called  bucklandite;  9,  G.= 3*782, 
H.=5-5,  pitch-black,  no  cleavage,  from  Orange  Co.,  N.  T.;  10,  G.=3-831,  H.=6,  pitch-black, 
from  near  Kckhardt's  ftiraace,  Berks  Co.,  Pa.;  11,  G.=8-491,  H.=5,  bnh.-bk.,  Bethlehem,  North- 
ampton Co.,  Pa.;  12,  G.=3-84,  Franklin,  N.  J.,  in  magnetic  iron. 

13,  G.=3-77-3-80,  Bastnaes;  14,  Riddarhyttan ;  16,  G. =4-1 08 -4-103,  0.  ratio 4  :  8:7;  16, 
G.=3-983,  from  L.  Laach;  17,  38,  G.=3-69— 8*71,  jet-black,  massive,  from  Swampscot,  Mass. 

19,  20,  G.=3-41— 3-647,  from  Miask,  in  the  Ural;  21,  G.=3-647,  Miask. 

2-2,  G.  =3-288,  Fahlun;  28,  Finbo;  24,  26,  G.=8-5,  Ytterby;  26,  G.=8-63— 3-65,  Fillefjeld; 
27,  28,  G.=3-373,  Hitteroe;  29,  Wexio,  Sw.;  80,  G.=3-44— 3*47,  pitch-bk.  to  bnh.-bk.,  in  syenite 
near  Weinheim ;  31,32,  G.=2-86— 2*93,  gnh-bk.,  Naes  mine,  Norway,  in  a  granite  containing 
both  orthodase  and  oligoclase;  88,  Naes  mine,  near  Arendal;  34,  G.=2*78,  yellow,  Eriksberg; 
85,  G.=2-88,  black,  Knllberg;  86,  8tdk(>,  in  the  Langesund  fiord,  near  Brevig,  G.=3-l. 

Bammelsberg  found,  on  examination,  that  the  Hitteroe  orthite  contained  Fe  8*16  and  ]^e  8-30, 
and  thus  deduced  for  the  mineral  the  0.  ratio  1:1:2.  The  cerine  of  Bastnaes  contained,  accord- 
ing to  Damour,  1*74  p.  c  of  water. 

The  pyrorthUe  afforded  Berzelius  (1.  a)  8i  10*43,  Si  8*69,  te  6*08,  Mn  1*89,  Ce  13*92,  "J'  4-87, 
Oa  1-81,  fi:  26*50,  carbon  (by  loss)  31*41. 

Vyr^  etc.— Some  varielaes  give  water  in  the  closed  tube.  B.B.  fuses  easily  and  swells  up 
(F.=2-5)  to  a  dark,  blebby,  magnetic  glass.  With  the  fluxes  reacts  for  iron.  Most  varieties 
gelatinize  with  muriatic  acid,  but  if  previously  ignited  are  not  decomposed  by  ada 

Obs^—Occurs  in  albitic  and  common  feldspathic  granite,  syenite,  zircon-syenitti,  porphyry,  vLltf 
limestone,  and  often  in  mines  of  magnetic  iron.     AUcmite  occurs  in  Greenland,  in  granite ,«  at 
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Griffel,  in  Scotland,  in  small  crystals ;  at  Jotun  Fjeld  in  Norway,  in  a  kind  of  porphyry,  and  at 
Snarum,  in  albite,  along  with  rutile  and  apatite ;  at  Planensche  (>rund,  near  Dresden  ]  in  granite 
near  3uhl  in  the  Thuringerwald.  Oerine  occors  at  Bastnas  in  Sweden  with  hornblende  and  chaloo- 
ppite.  OrthUe  occurs  in  aclcular  crystals  sometimes  a  foot  long  at  Finbo  near  fahlon,  and  at 
Xtterby  in  Sweden;  at  Skeppsholm  near  Stockholm,  in  black  vitreous  masses  disseminated 
through  gneiss ;  also  at  Krageroe,  Hitteroe,  and  Fille  Fjeld  in  Norway ;  at  Miask  in  the  UraL 
UralorQUU  occurs  with  small  crystals  of  zircon  in  flesh-red  feldspar  at  Miask  in  the  Ural. 

In  Mas8.j  at  the  Bolton  quarry ;  at  St.  Boyalston,  in  boulders ;  in  Athol,  on  the  road  to  West- 
minster, in  gneiss;  at  Swampscot,  near  Marblehead.  In  Oonm.,  at  Allen's  vein,  at  tlie  gneiss 
quarries,  Haddam.  In  N.  Tork^  near  W.  Point,  in  tabular  cryst ;  Moriah,  BIssex  Co.,  with  magnet- 
ite and  apatite,  some  cryst  8-10  in,  long,  6-8  broad,  and  1-2  thick;  at  Monroe,  Orange  Go.  In 
AT  Jerseyy  at  Franklin  with  feldspar  and  magnetite.  In  Penn.,  at  Sw  Mountain,  near  Bethlehem, 
in  large  crystals ;  at  E.  Bradford  in  Chester  Co.  (called  orthite,  G.=3*5,  anal  3);  at  Easton, 
Northampton  Co. ;  near  Eckhardt's  fbmaoe,  Berk's  Co.,  abundant.  In  GanadOj  at  St.  Paul's,  C. 
W.;  Bay  St  Paul,  0.  R;  at  Hollow  lake,  head-waters  of  the  a  Muskoka  (a.=3'255— 3*288, 
Chapman). 

On  cryst,  see  Kokscharoi;  Mm.  RussL,  ill  344,  iv.  37 ;  v.  Ra<^  Pogg.,  odiL  281,  ZS.  G.,  xvl 
256. 

Alt — ^The  hydrous  varieties  of  allanite  or  orthite  are  properly  altered  forms  of  the  species. 
They  often  contain  carbonic  add.  It  is  probable  that  the  carbonates  of  lanthanum  and  of  cerium 
proceed  at  times  from  the  alteration  of  allanite. 

At  Sillbohle,  in  Finland,  there  are  crystals  of  allanite  having  an  epidote  nudeos,  and  crystals 
of  epidote  having  a  nucleus  of  allanite,  apparently  indicating  that  a  change  had  taken  place  from 
one  to  the  other. 


279.  BCU3EKOMOMTITB.    KmuU^  J.  pr.  Ch^  ziiiL  228,  184a 

Amorphous ;  without  any  trace  of  crystallization.    In  grains. 
H.=7.     G.=4'263.    Lustre  vitreous  or  slightly  greasy.     Color  black  or 
greenish-black. 

Comp. — ApparenUy  related  to  allanite,  but  containing  mud)  yttrium,  and  little  almninum  or 
oeriaoL    Analysis:  Kemdt  (L  a): 

gi       £1     -&&      te       -An      Oe      tA       ^       Oa     Ag      JTa      &    ift&loss. 
31-09     2-24     6'62     11*23     0-91     554    3-54     37'14    O'll    042     0*65    017     0*85 

OiMb — ^From  Maoersberg,  near  Marienberg,  in  the  Saxon  Erzgebirge. 
S'amed  from  a  Latin  rendering  of  Mauersberg. 

2'79A.  BovBsm  BreWu,  Pogg.,  Ixil  273,  1844^  Kersten,  ib.,  Ixiii.  135,  Kemdi^  J.  pr.  Ch.,  xliil 
219.  Belated  to  muromontite  in  composition,  and  in  containing  more  yttrium  than  cerium,  but 
has  a  larger  percentage  of  alumina  and  lime,  and  no  gludna^  and  is  hydrous.  Composition  ac- 
cording to  Kemdt  (L  a) : 

gi         ^        ^e      Ikn      Oe       La       y       Ca     Jig     $a      &       £[ 
26-12     10*34    12*05    1-62     10*46    7*57     17*43    6*32    2*34    0*84    1*21    3-82=:l00. 

From  Boden,  near  Marienberg,  with  muromontite. 

27  9B.  MiGHASLBOHiTB  Dono,  An  arihUe-Uke  mineral  occurring  near  Brev^  with  meliphanite, 
containing,  like  muromontite,  little  alumina  and  some  glucina,  aftbrded  Michaelson  and  Kobe] 
(GSfr.  Ak.  Stockh.,  1862,  505): 

§i        £l      Pe      Zt     Be       Ce    La,  I)i    1^      &g       Oa      ^a       ^ 

1.  29*S1     2-81     6-42    6-44    4*27       9*79    16*60     1*63    0*45     14*93    2*45    5'50=98-41  Mich. 
> . P 

2   28-80  17*61  11-47    14*12    1*49     tr,      16*06    Nobel. 

In  anaL  2,  Nobel  obtained  also  0*83  p.  a  of  a  precipitate  by  means  of  S  H.  H. =4— 5 ;  G. = 8*44'; 
m  thin  splinters  transparent  to  translncent;  lustre  vitreous ;  amorphous.  It  differs  fW>m  muro- 
DiontitB  in  containing  but  little  yttria^ 

19 
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OXYGEN  COMPOUNDS. 


280,  ZOISmi.  Saualplt  (fir.  the  Sau-Alpe  in  Oarinthia)  v,  Zois,  and  CarinOiian  Miimalogi^ 
before  1806,  Klapr,,  Beitr.,  iv.  179,  1807.  Zoisito  (fr.  Carlnthia)  Wem.,  1806.  Var.  of  Epidotfl 
JZ,  J.  d.  M.,  xix.  365,  1806,  Bernhardi,  Moll's  Efem.,  iil  24,  1807.  lUuderit  Leonh^  Syat  Tab. 
p.  iv,  1806.  Lime-Epidote.  Zoteite,  sp.  distinct  from  Epidote,  Brooke^  Ann.  PhiL,  IL  v.  382, 
1828.    Thulite  Brooke,  Oryst,  494,  1823,    Unionite  Silliman,  Am.  J.  ScL,  11.  viiL  384. 

Jade  (fr.  near  L.  Geneva)  K  B.  de  Sauaswre,  Voy.  Alpes,  i.  g  1 12,  17S0.  Bitteretein,  Schweiz- 
eriBche  Jade,  Eopfner,  Mag.  Helvet,  L  291,  Bergm.  J.,  448,  1788.  Nephrite  pt  Wem,  Leh- 
manite  Bdameth.,  T.  T.,  ii.  354.  Jade  tenace.  Jade  de  Saussure,  J31,  Tr.,  iv.  1801.  Saussurite 
T.  de  Saussure,  J.  d.  M.,  xix.  206,  1806.  Tar.  of  Zoiwte  71  S,  Hunt,  Am.  J.  SoL,  IL  xxv.  437, 
1858,  xxvii.  336,  1869. 

Orthorhombic.  /A  7=116°  40',  0  A  1-^=131°  1^/ ;  a:b:  c=ljl493  : 1 : 
1-62125.  Observed  planes :  vertical,  /,  i-J,  i-ly  i-8,  i-2,  i-f ,  i-5, 1-4 ;  domes. 
l-i,  i-t ;  octahedral,  J,  2-4 ;  f-e. 


i-l  A  i-5= 
i'l  A  t-2= 
is  A  i-2: 
i-S  A  i-S, 
t-5  A  i-5, 
l-i  A  l-X, 
1-z  A  1-t, 
i-J  A  1-t: 

^t  A  i'lz 

iAi= 


:=121°  40',  Ineas. 


=165  29 
=151  37 
=162  51 
=145  42 
front, =56  46 
8ide,=123  14 
top,=;109  20 
top, =80  3 
=125  20,  raeas. 
=120  14 
144  57,  Descl. 


Tennessee.  Tennessee.         ^%^^^^  272,  observed  form,  the  right  I 

and  ^-2,  and  t-5  wanting,  and  planes  on 
left  side  of  summit  nearly  obsolete ;  271,  the  normal  form  as  deduced  from 
272.  Crystals,  lengthened  in  the  direction  of  the  vertical  axis,  and  verti- 
cally deeply  striated  or  furrowed.  Cleavage :  i-i  very  perfect.  Commonly  in 
crystalline  masses  longitudinally  furrowed.     Also  compact  massive. 

H.=6— 6*5.  G.=3'll— 3*38.  Lustre  pearly  on  i-i ;  vitreous  on  surface 
of  fracture.  Color  grayish- white,  gray,  yellowish,  brown,  greenish-gray, 
apple-green  ;  also  peach-blossom-red  to  rose-red.  Streak  uncmored.  Trans- 
parent to  subtranslucent.  Double  refraction  feeble ;  optic-axial  plane  i-i  ; 
bisectrix  positive,  normal  to  i-i ;  Descl. 

Tar.— A  Ldie-Zoisitb.  1.  Ordinary.  Colors  gray  to  white  and  brown.  /A  7  in  Z.  of  Sanalpe 
lie*  48',  Breith.;  of  Moravia,  117"  6',  A.  Weisbach,  the  crystal  the  rhombic  prism  I  with  the 
planer  i-2  and  t-i,  and  basal  cleavage  at  right  angles  to  /  distinct  For  Z.  of  Rauris,  Q.= 3*226, 
Breith. ;  of  Sanalpe,  3-345,  id. ;  of  Moravia,  3*336,  id. ;  of  Faltigl,  3381,  id. ;  of  Titiribi,  N.  Gre- 
nada, 3*381,  id.     Unionite  is  a  very  pure  zoisite. 

2.  Bose^ed,  or  Thviiie.  G.=3'124;  fragile ;  didiroism  strong,  especially  in  the  direction  of  tho 
vertical  axis ;  in  this  direction  reddish,  transversely  colorless. 

B.  LdcrpSoda  Zoisitb  ;  Saussubitb  (in  part).  The  original  saussurite,  from  the  vidiuty  of 
Lake  Geneva,  is  a  fine-grained  compact  zoisite,  as  shown  by  Hunt,  both  by  the  specific  gravity 
and  the  .composition.  G.= 8*261,  fr.  the  vicinity  of  Lake  Geneva,  de  Saussure;  3-365—8*385, 
Hunt;  3*227,  Pikenscher;  H.=6'5— 7  ;  color  pale  bluish-green,  greenish-gray,  to  white  or  nearly 
so ;  very  tough.    Hiitlin  and  Pfafflus  have  described  a  saussurite  which  occurs  with  serpeatiM 
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in  the  Schwanwald  (anal.  28).    It  was  partly  altered,  and  had  the  low  hardness  3*5,  with  0.= 
818. 

Comp. — A  lime-epidote,  with  little  or  no  iron,  and  thus  difiering  fromepidote.  Foxmula  (^Ca 
+|3tl)*Si*=Silica  89-9,  alumina  228,  lime  3'7-3=100.  The  amount  of  sesqnioiyd  of  iron  varies 
from  0  to  6*33  p.  c. ;  if  much  more  is  present,  amounting  to  a  slrth  atomically  of  the  protozyd 
bases,  the  compound  appears  to  take  the  monoclinic  form  of  epidote,  instead  of  the  orthorhombic 
ofzoisite. 

Saussuriie^  according  to  the  analyses,  has  the  0.  ratio  for  li,  S,  §1=  I  :  2  :  3|,  instead  of  1  :  2  :  3, 
aDd  it  appears  as  if  this  was  another  case  in  which  an  increase  of  silica  accompanies  the  increase  of 
alkali  in  the  bases.  Both  Hunt  and  Fikenscher's  analyses  give  the  0.  ratio  2  :  3^^  for  the  sesquiozyds 
and  silica.  Hunt^s,  however,  has  an  excess  of  protoxyds.  In  a  second  analysis  by  Hunt  (see  below), 
the  specimen  contained  mixed  talc^  amounting  to  10  or  12  p.  c. ;  and  if  the  magnesia  in  the  first, 
and  in  Flkenscher's,  is  due  in  part  to  talc,  this  would  subtract  from  the  silica;  and  but  a  small 
redaction  in  this  way  would  make  the  ratio  1:2:3. 

Analyses:  1,  2,  Klaproth  (Beitr.,  iv.  179,  v.  41);  3,  Bammelsberg  (Pogg.,  a  133);  4,  Bucholz 
."Uhi  J^  I  200) ;  6,  Geffken  (Epid.  AnaL  Dissert.  Jenee,  1824) ;  6,  Rammelsberg  (1.  c) ;  7,  Geff- 
^]  }.y,  8,  Hermann  (J.  pr.  Ch.,  xliiL  35);  9,  Stromeyer  (Unters.,  378);  10,  Rammelsberg  G« 


h 


m. 


Richter  (Haid.  Ber.,  iii.  114);  12,  Kengert  (Ramm.  Min.  Gh.,  1020);  IS,  14,  Rammelsberg 
il) ;  15,  Bernard  (J.  pr.  Ch.,  y.  212) ;  16,  KOhn  (Ann.  Oh.  Pharm.,  lix.  373) ;  17,  Rammels- 

c);  18,  Brush  (Am.  J.  Sci.,  II.  xxvi  69);  19,  Thomson  (Min.,  L  271);  20,  Genth  (Am.  J. 
xxxiiL  197) ;  21,  Trippel  (ib.) ;  22,  C.  Gmelin  (J.  pr.  Ch.,  xlliL) ;  23,  Berlin  (Pogg.,  xlix.  539) ; 
ani  (C.  R.,  IxiL  100);  25,  Boulanger  (Ann.  d.  M.,  IIL  yiii.  159);  26,  T.  &  Hunt  (Am.  J. 

zzvii  345) ;  27,  Fikenscher  (X  pr.  Ch.,  Ixxxix.  456) ;  28,  Hutlin  and  A.  v.  Pfaffius  (Kenng., 
861,  76) : 


nalpe,  gnfu-gtf. 


\^ 


i     ichtelgebirge 
tt 
altigl,  Tyrol 

terzing,  Tyrol,  white 

Passeyrthal,  Tyrol 


II. 
12. 
13. 
14. 
15. 
16.  Zwiesel,  Bay. 


Thai  Fusch,  ytoK-gy, 
Kt.  Rosa,  gnh, 
Grofisarlthal,  Salzburg 


45 
44 

40*64 
40-25 
40*03 
40-32 
40-74 
40-95 
89-91 
40-00 
40-57 
gyfu-whiU  39*56 


17.  Goshen,  Mass. 

18.  UnionyiQe,  Pa.,  Unionile 

19.  Williamsbtirg,  Mass. 

20.  Polk  Co.,  Tenn.,  gy,^  gnh. 

21.  "      " 

22.  Tellemark,  ThuUle 

23.  Arendal,  "* 

24.  TrayerseDa,     '* 

25.  Oreza^     Sausnarite 

26.  L.  Geneva,        " 

27.  "  " 
3&  Schwanwald,    *• 


41-92 
42-35 
40-00 
40-62 
40-06 
40*61 
40-21 
40-04 

43-20 
42*81 


29 

32 

28-39 

30-25 

29-83 

29-77 

28-94 

30-34 

31-97 

30-34 

82-67 

27-64 

27-09 

28*30 

26-46 

29-18 

30-67 

38*44 

25*59 

30-63 

29-60 
31-14 


9e 
3 

2-6 
3-89 
4-50 
4-24 
2-77 
5-19 
5-51 
2*44 
2-06 
5-11 
8-00 
2*94 
3-08 
6-33 
6*19 
2-45 
0*49 
8-55 
2-28 

2-88 
2-29 


tig 


0-57 


0-24 
4-75 


40-28    31*84      1*54    0*66    21*42 
41-79    31-00*61*95     2-43     19*68 


43-6 
43*59 
45*84 
42-64 

*  Soda  and  potash. 


820         

27-72  2-61 
30-28  te  1*37 
31-00  i^e  2*40 


Oa        £[ 

21  =98  Klaproth. 

20  =98*5  Klaproth. 

24-26     2-09=99-84  Ramm. 
22-50     2-00=99*50  Bucholz. 

18-86     ,  Mn  7-55=100*50  GeflTk. 

24-35     2-08=99-53  Ramnu 

20-52     — y  Mn  1*78=101-92  Geffk. 

21-56    1-69=100-05  Hermann. 

0*89»  23-86     0-95,  Mn  0-17  =  100*18  Str. 
0*23     24*15     2-04=98-82  Ramm. 

20-82     1-22=101-39  Richter. 

1-11     25*00     2-87=99-18  Rengert. 
1-21     22-73     3*67=99-66  Ramm. 

0-66    21*60    3-18,  ^  0*91=99-98  Ramm. 

3-60    20-16     ,  &  1*60=98*55  Besnard. 

0-73     22*67     0-42=99-81  Kiihn. 
0-49    23*91     2-26=99*83  RamuL 
ir.      24-13    2*22=100-89  Brush. 

28-28     1-71=99-34  Thomson. 

ir,      25-11    0*71,   Mn   0*19,  Cu  024= 
99*20  Genth. 
0-56    22-72    0-26=99*22  TrippeL 

18*73     0-64,   Ifa   1-89,   Mn   1-63-= 

99*  13  Gmelin. 

1-32,  fin   1-05  ^   V  0*22= 
98-58  Berlin. 
8-70= 100-56  PisanL 

2-4  21*0  J  fe  1-6=100-6  Boulang. 

2*98  19-71  0-85,  Sfa  3-08=100-04  Hunt 

3*88  13-87  0-71,  S'a  4-23=99*68  Fik. 

6-73  8-21  3-83,  l^Ta,  ^  3-83  HatUn. 


*  Made  Mn'o*  by  Berlin. 


Inaiua.8,a.=8-853;  anal  6,  G.=3*86l ;  anaL  10,  G.=3-352;  anal  13,  G.=3-251 ;  14,  G.= 
3'280*,  17»  Q.=8-S41;  18,  G.=3-299;  20,  G.=3S44,  some  specimens  pinkish;  23,  G.=3*34; 
34.  G.=3-02,  H.=6*5;  26,  G.=3'3— 3-4,  H.=7,  the  mineral  from  the  yalley^  of  the  Rhone  ic 
Bwitierl&nd,  or  the  region  of  L.  Geneya;  27,  G. =8*227,  same  loa ;  28,  G.=3-16. 
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Anal  20  IS  of  the  same  mineral  that  was  analjzed  hy  Kallet  under  the  name  idocnue  (Am.  J 
Scl,  II.  XX.  85).  Id  anal  28,  1'13  of  the  silica  was  separated  as  soluble  silica.  Hunt  obtained  foi 
another  specimen  of  saussurite  containing  much  talc  (which  was  so  disseminated  through  it  that 
separation  was  impossible)  Si  48*10,  Xl  25*34,  l?e  3-30,  Ca  12-60,  Mg  6-76,  ifTa  8-55,  ign.  0-66= 
100*31.  If  all  but  3  p.  c  of  the  magnesia  (the  amount  in  anaL  26)  belonged  to  the  talc,  the 
amount  of  talc  present  would  be  11  p.  a 

Pyr^  etc. — B.B.  sweUs  up  and  f\ises  at  3 — 8*5  to  a  white  blebbj  mass.  Kot  decomposed  by 
acid;  when  previously  ignited  gelatinizes  with  muriatic  acid. 

Obs.— This  species  was  instituted  by  Werner  in  1806,  first  united  to  epidote  by  Hauy  and 
Bernhardi  independently  in  1806,  and  separated  again  from  epidote  on  orystallographlc  grounds  by 
Brooke,  in  1 823.  Desdoize^ux  has  confirmed  Brooke's  conclusion  by  optical  examinations,  and  fur* 
ther  has  shown  that  the  crystallization  is  orthometric,  instead  of  dinometria  Thulite  is  referred  to 
the  species  by  Desdoizeauz,  together  with  the  lime-epidote  from  most  of  the  localities  mentioned 
in  connection  with  the  analyses.  The  angle  i-S  A  t-i  in  thulite  is  near  1 52°.  Brooke  remarks 
upon  the  isomorphism  of  the  spedes  with  eudase. 

Zoisiie  was  so  named  after  Baron  yon  Zois,  from  whom  Werner  received  his  first  specimens ; 
and  Thulite,  after  Thule,  an  ancient  name  of  Norway. 

The  original  zoisite  is  that  of  the  Saualpe  in  Cariuthia.  Other  localities  are  as  mentioned.  The 
gray  mineral  of  Fiditelgebirge  in  Baireut,  was  referred  here  by  Bernhardi  (L  c.,  1806);  and  both 
to  epidote.  Thulite  occurs  at  Souland  in  Tellemark,  in  Norway,  with  bluish  idocrase  (qrprine), 
yellowish-white  garnet,  epidote,  and  fluorite;  also  at  the  iron  mine  of  Klodeberg  near  Arendal; 
and  at  Traversella  in  Piedmont,  forming  small  veins  with  talc  and  actinolite  in  granite. 

Saussurite  forms  with  smaragdite  the  euphotide  of  the  Alps,  a  rock  which,  as  a  result  of  glacier 
action,  is  widely  distributed  in  boulders  over  the  valley  of  the  Rhone,  and  the  country  about  Lake 
Geneva ;  the  boulders,  as  ascertained  by  Prof.  Guyot,  were  derived  from  the  chain  of  the  Sassgrat, 
through  the  valley  of  the  Sass,  and  are  distributed  to  a  distance  of  150  m.  from  this  place  of  ori- 
gin. Pound  also  in  serpentine,  in  the  Schwarzwald,  but  more  or  less  altered  (anal.  28).  Hunt 
showed  that  both  the  very  high  specific  gravity  and  composition  identified  the  mineral  with  zois- 
ite. (For  other  minerals  that  have  passed  under  the  name  of  saussurite,  see  Garnet,  Meionite, 
Labradorite.) 

In  the  United  States,  found  in  Vermonl,  at  Willsboro,  in  columnar  masses ;  at  Montpelier,  bluish- 
gray  along  with  caJdte,  in  mica  schist.  In  Mass.,  at  Chester,  in  mica  sdiist ;  at  Goshen,  Chesterfield, 
Hinsdale,  Heath,  Leyden,  Williamsburg,  Windsor.  In  Conn.t  at  Milford.  In  Penn.,  in  W.  Brad- 
ford and  W.  Goshen,  Chester  Co.;  in  Kennet  township  and  E.  Marlboro;  at  UnionviUe,  white 
( Unionite)  with  corundum  and  euphylKte.    In  T'enn.,  at  Ducktown  copper  mines. 

Neither  zoisite  nor  epidote  has  yet  been  found  among  furnace  or  laboratory  prodncts. 

On  cryst,  B.  &  M.,  p.  306 ;  Dosd.,  Min.,  i  238.  The  crystal  figured  above  by  the  author  (and 
from  the  cabinet  of  ProC  Brush)  is  i  in.  long,  but  was  attached  by  one  side  to  a  large  imperfect 
crystal,  and  hence  its  planes  were  irregularly  developed.  The  left  l-l  and  2-4  were  minute  and 
somewhat  rounded.  The  angle  /A  i-i  by  Desdoizeaux's  measurement,  is  1 2 1  *  40',  as  given  above ; 
Desdoi2e8UXobtalnedalsofort-iAt-2=162°20',^lAi-t,top,=120''  nearly;  for ^4Ai-2=107^  13', 
whence  i-2Ai-2=:146^  34',  and  Miller  found  lOT**  12',  whence  145'  36'. 

Zoisite  is  dosely  isomoiphous  with  epidote.  If  the  figure  26G  under  epidote  (p.  28)  is  placed 
^ith  the  longer  planes  vertical,  it  then  represents  very  nearly  the  form  of  zoisite ;  the  angle  of  tliis 
prism  i-i'Al-i  is  115"  24',  and  -1  A -1=1 09"' 36' ;  and  correspondingly,  the  prismatic  angle  of 
zoisite  is  116°  40',  and  the  brachydome  1-?  has  the  summit  angle  109*  20'.  The  position  given 
the  crystals  of  epidote  by  Haiiy  has  therefore  a  crystallogenlc  interest,  and  the  name  he  applied  to 
the  spedes  peculiar  signifioanoe. 

1280A.  JADBTTB.    Nephrite  or  Jade  pt.    Jadeite  Ikmour,  C.  B.,  Ivl  861. 

Massive,  with  traces  of  a  foliated  columnar  structure  on  a  surface  of 
fi^acture. 

H.=6'5— 7.  G.=3-38-8-35,  fr.  China,  Damour;  3-32,  fr.  Yunnan, 
China,  Brush;  3*32,  fr.  ornaments  in  ancient  Swiss  lake-dwellines,  Fellen- 
berg.  Lustre  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  apple- 
green  to  nearly  emerald-ffreen,  bluish-green,  leek-green,  greenish-white, 
and  nearly  white.  Streak  uncolored.  Translucent  to  subtranslucent. 
Fracture  splintery. 

Oomp.--0.  ratio  for  %  fi,  8i=l  :  2  :  6,  with  the  protoxyds  mainly  Soda;  (i (♦  S'a+tft)«+ 
t3fcl)*  Si*-h8  Si;  or,  with  half  the  excess  of  silica  baeic;=,  if  K=Ca,  Silioa  58*4,  alumina  22-2 
lime  6-0,  sods  l?-4— 100.    It  has  the  0.  ratio  and  constituents  of  dipyre,  while  like  soislto  ir 
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ha  very  high  spedfic  grayity,  as  remarked  bj  T.  S.  Hunt,  who  refers  the  S]:ecie8  to  the  epidote 
groap  (G.  &,  June,  1863X  and  gives  the  species  the  same  position  in  that  group  as  dipjre  in  the 
scapolite  group. 
Analyses :  1,  Damonr  (L  c.) ;  2,  Fellenberg  (Nat.  Ges.  Bern,  1866,  112): 

§1        £l       te      &g     Oa      ]S^a       13:       1^ 

1.  China  5917     22-58    1-56     1-16    268    12'93      tr.      =I0O-0t  Damour. 

2.  Swiss  Lake-hab.      68-89    22-40     1-66     1-28    3*12     12-86    0*49    0*20,  2n  O-'73=:101-O3  Fell 

Id  an  Imperfect  analysis  of  a  specimen  ttom  the  province  of  Yunnan,  China,  obtuned  by  B 
Pumpelly,  Wm.  Cook  found  (priv.  oontrib.)  Si  59-35,  ^l  24*07,  Mg  tr.,  Oa  0*77,  Na  13-01,  ft 
0-18,  fl  0*80 =97 -60.  The  analysis  shows  that  Mr.  Pumpelly  rightly  indentifies  this  stone,  the 
FeiUoi  of  ^e  Chinese,  with  jadeite  (Geol.  China,  eta,  117,  118, 1866,  Smithson.  Contrib.,  No.  202) 

Pyr^  etc — B.B.  fuses  readily  to  a  transparent  blebby  glass.  Not  attacked  by  adds  afbet 
fusion,  and  thus  differing  from  saussurito. 

Obs. — Jadeite  is  one  of  the  kinds  of  pale  green  stones  used  m  China  for  making  ornaments, 
and  passing  under  the  general  name  of  jade  or  nephrite.  Mr.  l^umpelly  remarks  liiat  the  feitsui  la 
perhaps  the  most  prized  of  all  stones  among  the  Chinese.  He  also  observes  that  the  chakhihuiti 
of  the  ancient  Mexicans,  of  which  he  had  seen  many  specimens,  is  probably  the  same  mineral 
But  W.  P.  Blake  identiiies  this  name  with  the  torquois  £h>m  the  vicinity  of  Santa  Fe  (Am  J.  Sci., 
IL  XXV.  227). 

281,  FART80HINITS.    Partschin  Mid,,  Ber.,  ill  440,  1847,  Ber.  Ak.  WieD»  xii.  480. 

Monoclinic.  /A  7=91°  52',  6^=52°  16',  6)Avi=127°  44',  (9  A  U= 
148°,  O  A  7=116°  5',  U  A  l-l,  ov.  (9,=116°,  0  A  -^=126°  51'. 

H.=6'5— 7.  G.=4-006,  v.  Hauer.  Lustre  a  little  greasy,  feeble.  Color 
yellowish,  reddish.     Subtranslucent.     Fracture  subcoiichoidal. 

Comp. — 0.  ratio  for  ft,  IS,  §1,  1  :  1  :  2,  as  in  garnet,  and  near  spessartme.  Yon  Hauez 
obtained  (L  a,  })  Si  35-63,  3tl  1899,  t'e  14-17,  Mu  29-23,  Oa  2-77,  fi  038. 

Obs. — In  Tory  small  dull  crystals  and  rounded  fragments,  in  the  auriferous  sands  of  Ohlapian, 
PransyWania. 

282.  e^ADOUHITB.  Schwarzer  Zeolith  (fr.  Ytterby)  Geyer,  Crell's  Ann.,  1788.  Ytterbit  (SUi 
cate  of  Alumina,  Oz.  Iron,  and  a  new  earth)  Gadolin,  Ak.  H.  Stockh.,  1794;  JSktiberg,  ib.,  1791 
(naming  the  earth  tttrul).    Qadolinit  Klapr.  (Ak.  Berlin,  1800),  Beitr.,  iii  52,  1802. 

Orthorhombic.  7a  7=s116%  0  A  14=114°  24';  a:b:  <?=:2-2054  :  1  : 
1-6003^  Nordenskiold,  or  near  zoisite,  if  a  he  made  ia.    Observed  planes : 


173. 


9<I4. 


Ttterby. 


Ytterby. 


O;   vertical,  7,  i-f,  i-?,  i-5;  brachydomes,  J-J,  l-I,  2-?;  macrodoroes,  ^\ 
J-t ;  octahedral,  1,  i,  1-2,  2-5,  |-|,  24.     Cleavage  none. 
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(9  A  1-1=125^  58' 
(9A2-i=109  57 
<?Ai^=146  26 
<?A/=90 


OAl=lir  2' 
2-JA2-1,  top,=39  54 
i-JAi-t,  top,=110  52 
1-lAl-i,  top, =71  56 


7Ai:-t=122^ 
/At-2=160  40' 
7a  1=158  68 
i-i  A 1-2,  ov.  i-i,=122  40 


H.=6-5-7.  G.=4-4'5 ;  of  Ttterby  4-097-4-226,  but  after  heating 
4-286—4-456,  H.  Eose ;  4-35,  from  Hitteroe,  Scheerer.  Lustre  vitreous. 
Color  black,  greenish-black ;  in  thin  splinters  nearly  transparent,  and 
grass-green  to  olive-green.  Streak  greenish-gray.  Double  refraction  in 
Hitteroe  crystals,  sometimes  distinct,  with  optical  axes  very  divergent,  in 
others  often  wanting.  In  the  mass  subtranslucent — opaque,  fracture 
conchoidal. 

Oomp.,  Var. — Gadoliiiite  varies  widely  in  its  crystals,  and  physical  and  chemical  characters, 
even  in  spedmens  ftom  the  same  locaHtjj  and  much  more  so  in  those  of  different  The  crystals 
are  usually  rough  and  irregular,  and  sometimes  oblique  in  different  directions.  Hauy  (Min.,  1822), 
Phillips  (Min.,  1823),  Levy  (Min.  Heuland,  iL  46),  Kupffer,  Scheerer  (6a$a  Konregica,  81!)),  and 
Waage  (Forh.  Selsk.  Christiania,  1864,  and  Jahrb.  Min,  1867,  696)  have  made  it  monoeUnic;  and 
Brooke  and  Miller  (Min.,  322,  using  the  same  cryst.  examined  by  Phillips),  Scheerer  (Jahrb.  Min., 
1861,  184X  A.  E.  Nordenskiold  ((Efy.  Ak.  Stockh.,  1859,  287),  and  Maskelyne  and  t.  Lang  (PhiL 
Mag.,  lY.  zxriil  145)  have  made  it  orthorhombic: 


OaU 
JM 


Oa« 
0A14 

Oah 

/A/ 


Phillips, 
fir.  Kararfret 
98* 
150 

116 


S.  &  M., 

fr.  Kararfret 

90* 


119   30' 


lievy. 

96"  80' 
149    49 

115 

Nordenskiold, 
fr.  Kararfy.  k 

Broddbo. 
90* 

144    2' 

124    34 

116 


Scheerer, 
fr.  Hitteroe. 


125°  45' 
116 

Scheerer, 
fr.  Ttterby. 

90* 

144  SO' 
125  58 
116    30 


Waage, 
fir.  Hitteroe. 
90'  86' 
146    88 
127     12 
116 

Lang, 
fr.  Ttterby. 

90'' ± 
146    82' 


Maskelyne  and  y.  Lang  state  that  the  crystals  firom  Ttterby  are  sometimes  oblique  in  the  directioi: 
of  one  diagonal,  and  sometimes  in  that  of  the  other;  they  adopt  Nordenskiold's  calculated  results. 
Waage,  who  makes  the  form  monodinic,  enumerates  the  planes  0,  I^  iri,  «-^,  1,  -1,  i,  •-^,  1-2,  |-i, 
\'L  His  measurements  were  made  wilJi  the  reflectiye  goniometer,  and  agree  well  with  his  cal« 
culated  results ;  which,  in  addition  to  the  aboye,  are,  5a/=89**  81',  0 A  1=111°  29,  Oa-1= 
112"  21',  OAi-i=136"  7',  1  A -1=136"  10',  /A  1  =  168"  8',  /A -1=158"  2'.  Waage  points  out  a 
relation  in  angles  to  epidote,  observing  that  the  prismatic  angle,  116",  whidi  is  nearly  that  of 
zoisite,  corresponds  to  }-i  A  H  ^^  epidote  (=115"  82'). 

The  Ttterby  crystals  examined  by  y.  Lang  were  partly  altered.  Desdoizeaux  found  crystalg 
from  this  locality  part  a  mixture  of  double  and  singly  refracting  material,  and  part  without  any 
action  on  polarized  light  Amid  the  diversity  of  results  it  is  impossible  to  decide  which  is  -the 
correct  form. 

The  yariations  in  composition  are  also  considerable.  The  Ttterby,  Finbo,  and  Broddbo  gadolinite 
afford  approximately  the  formula  ft'  Si;  that  of  Hitteroe,  &■  §i*,  the  0.  ratio  between  the  bases 
and  silica  being  approximately  4 :  8,  as  in  eudase.  That  analyzed  by  fiahr  and  Bunsen  has  th^ 
0.  ratio  3  :  2. 

Analyses:  1,  2,  Berzelius  (AfhandL,  iy.  148,  389);  3-6,  Berlin  pissert  Gadol.  UpsaL,  1844, 
and  CEfV.  Ak.  Stookh.,  1845,  86);  7,  BereeHiis  (L  a);  8,  Bichardson  (Thom.  Min.,  i.  410)-  9,  10. 
Scheerer  (De  Eo8&  Allauit,  etc.,  Berolini,  1840,  and  Pogg.,  Ivl  479) ;  11,  KQnig(Ann.  Ch.  Pharih , 
GzxxyiL  88) : 

Ca 

— ^  ign.  0*60=98*35  Berzelius. 

— ^  ign.  0'60=98'93  Berzelius. 


Si 

Be       T 

Oe 

te 

1.  Finbo 

26-80 

45-00 

16-69 

10-26 

2.  Broddbo 

24-16 

45-93 

16-90 

11-34 
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8.  Ttterbj 
4.       " 

6.       " 

6.  " 

7.  EararfVet 

8.  " 

9.  Hltteioe 

10.  " 

11.  ? 


Si       fio       t'         Oe        *e       Ca 

25-62     5000      1-90      14*44    I'SO,   Ag  0*54,  3tl  0*48,  t  019,  ]?ra  0-18= 

100-65  Berlin 

26-26     45-53      6-08      20*28    0-50,  Ag  O'll,  Xl  0'28,  ±  0-21,  JSTe  0-20ra 

98-45  Ze.un 
24-66    2-18    49-60      1-64*     16-03     0-46,  Ag,  An  <r.= 99-51  BerUn. 
24-85    4-80    51-46      6-24*     13*01     0*50,  Md,  Ag  I'l  1=100-97  Berlin. 
29-18    2-00    47-30      3-40  fe  8-00    8  15,  Mn  1-30,  fl:  5 -220 =99-53  Berzer  .» 
24-66  11-05    46-20      4-60  ?e  14-65     ^,  S  0*60= 100-56  Richardson. 

26-78    9-67    45-67      1-81      11-68    0*34,  £a  4-76=100-71  Scheerer. 


25-69  10-18 
22-61     6-96 


45-67       1-81       11-68 

44-96 
34-64 


17-38* 
*  With  oxyd  of  Laathftniun. 


12-18    0-23,  ta  6-33=99*42  Scheerer. 
9-76    0-88,  Fe  4*73,  Ag  0-15,  :ffa  0-38,  fl  1-93= 

99-37  K6nig. 
^  £  2-98,  ^  2-86,  l3  8-88,  IaS-SI. 


Of  Berlin's  analyses,  the  first  two  were  of  the  glassy  gadolinite. 

The  oxygen  ratio  between  ^e  bases  and  silica  in  anaL  1  is  1  :  1*02 ;  in  2, 1  :  1 ;  in  3, 1  :  0-94; 
in  4,  1  :  0-94;  in  5,  1  :  0-85;  in  6,  1  :  092 ;  in  9,  10,  1  :  0*72.  Oonnell  obtained,  for  a  specimei: 
kbeUed  Fahlun,  Si  2700,  Be  6*00, 3?e  14*50,  ^  36-50,  Se  14-33,  Ca  0-60=98-83  (Edinb.  N.  Phil. 
J.,  1836,  June);  which,  taking  the  iron  as  protozyd,  gives  the  oxygen  ratio  for  It+Be,  Si, 
1  :  0-92. 

Pyr.,  etc. — The  glassy  yariety  is  unchanged  in  the  closed  tube,  but  if  heated  B.B.  the  assay 
gives  for  a  moment  a  bright  light,  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and  becomes 
grayiuh-green  in  color  without  ftising.  The  splintery  variety  swells  into  cauUflower-like  ramifi- 
cations and  becomes  white,  rarely  glowing.  With  borax  gives  an  iron  reaction.  Only  slightly 
acted  upon  by  salt  of  phosphorus.    Decomposed  by  muriatic  acid  with  gelatinization. 

Ob«. — Gadolinite  occurs  principally  in  the  quarries  of  Kararfvet,  Broddbo,  and  Finbo,  near 
Fahlun  in  Sweden ;  also  at  Ytterby,  near  Stockholm ;  at  each  place  indistinctly  crystallized,  and 
in  rounded  masses,  which  are  often  encircled  with  a  yellow  crust,  and  imbedded  in  coarse-grained 
granite.  At  Kararfvet  crystals  have  been  obtained  4  in.  long.  It  has  also  been  met  with  at 
Disko  in  Greenland ;  in  trap  near  Galway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Brevig 
and  Hitteroe  in  the  southern  part  of  Norway,  crystals  sometimes  4  in.  across  and  twins  at  this 
last  locality. 

Named  after  the  Bussian  chemist,  Prot  Gadolin. 


283.  MOSANDRTTB.    ErdmanTi,  Jahresb.,  xxL  178,  1841. 

Orthorhoinbic  ?  /A  /about  117°  16',  I  A  i-a= 121°  10'  to  120°  40',  «  A  i-S 
=139°  40'  to  141°,  /Ai-2=160°  to  161°,i-zAi-S=151°  20,  Descl.  Cleav- 
age :  i-l  perfect.  Crystals  long  prisms,  usually  flattened  parallel  to  i-iy  and 
longitudinally  striated.    Also  massive  and  fibrous. 

H.=4.  G.=2-93— 3-03.  Lustre  of  cleavage-face  between  vitreous 
and  greasy,  of  other  surfaces  resinous.  Color  reddish-brown,  but  altering 
to  dull  greenish  or  yellowish-brown.  Streak-powder^pale  yellow  or  gray- 
ish-brown. Thin  splinters  translucent,  bright  red  by  transmitted  tight. 
Double  refraction  feeble;  optic-axial  plane  vertical,  and  normal  to  i-i; 
acute  bisectrix  negative,  and  apparently  at  right  angles  to  i-J,  Descl. 

Oomp«— Analysis  by  Berlin  (Pogg.}  156,  1853) : 

Si  ¥i     Oe,La,I)      Fe 

29-93        9-90        26-56        1-83 

There  is  some  IHn  with  the  l^e.  Beckoning  the  fi  with  the  bases,  as  forming  part  of  a  sesqul- 
axydf  as  in  sphene  and  keilhauite,  the  oxygen  ratio  of  the  protoxyds,  sesquioiyds,  and  silica,  is 
nearly  1:2:3,  or  of  bases  and  silica  1 :  1  (precisely  16*5*7 :  15'8d),  affording  the  fonnula 
(i  ft'+ilSf  Si'+H  1^  This,  excluding  the  water,  is  the  formula  of  epidote,  to  which  the  spedei 
may  be  related. 

Pyr.,  etc. — ^In  the  dosed  tube  gives  water.  B.B.  fuses  with  intumescence  at  3  to  a  browr 
g^aae.    With  salt  of  phosphorus  in  B.F.  gives  a  violet  bead  (titanic  add)  and  with  borax  in  0,l\ 


ig 

Ca 

^a 

t 

fl 

0-76 

IS-OT 

2-8T 

0-62 

8-90=100-38 

Digitized  by 


Google 


OXYGEN  COMPOUNDS. 


giyes  an  ametbystine  bead  (manganese).  Deoompoaed  by  muriatic  add,  with  Beparatioc  of  sOioi 
and  formation  of  a  dark  red  solution,  which,  on  heating,  gives  off  chlorine  and  becomes  yellow. 

Obfl. — Occurs  at  Brevig,  in  syenite,  with  leucophanite,  eucolite,  el«&olite,  mgirite,  black  mica 
on  the  island  of  Lammanskaret  near  Brevig,  Norway.    Eeadily  undergoes  fdtcration. 

Desdoizeaux  observes  that  mosandrite  may  be  regarded  approximately  as  isomorphous  with 
Boisito,  in  which  «  A  1-5=151**  48',  /A/rzllS"  16'  (Min.,  I  633). 

284.  ILVAXTB.    Yenitd  (fr.  Elba)  Leliivre,  J.  d.  11,  xzl  65,  1807.  llvait  SUs/ims,  Orykt,  1 358, 
1811.    Lievrit  Wem.,  HofiEba.  Min.,  ii.  a,  876,  1812.    Wehrlit  v.  Kdb^  Grunds.,  313,  1838. 

Orthorhombic.  7  A  7=112°  38',  0  A  1-1=146°  24'  ]ji:l\  c=0-66608 : 
1 :  1*5004.  Observed  planes  :  0 ;  yertical,  7,  i-i,  iA^  i-2,  t-j,  i-2,  i-S,  i-i,  i-\  ? ; 
domes,  1-i,  3-t,  -J-J,  2-i ;  pyramids,  1 ;  in  zone  i-l :  1,  2-2,  3-S,  4-i  ;  in  zone 
t-t:  1,  2-2,  3-S. 


an 


0  A  3-i=116°  39' 
O  A  2-1=138  29 
6>  A  1=141  24 
C>Ai-J=167  31 

0  A  2-i=138  29 

1  A  1,  mac.,=139  32 


1  A  1,  brach.,=117^  27' 
irZ  A  1-2=143  8 
l-iAl.t=112  49 
i-2  A  i-S,  brach.,=106  15 

7a  1-2=160  34 

7a  i-2=164  45 


Lateral  faces  usually  striated  lon^tndinally.    Cleavage : 
parallel  to  the  longer  diagonal,  indistinct.    Also  columnar  or 
II  N  coinpact  inassive. 

^<:5-;^^^  H.=5-5-6.  G.=3-7-4-2;  3-994,  fr.  Elba,  Haidinger; 
^^^^  3-9796,  ib.,  Stromeyerj  3-825— 4-061,  ib.,  Lelievre;  3-711, 
fr.  Nassau,  Tobler.  Lustre  submetallic.  Color  iron-black,  or  darkgrayish- 
black.  Streak  black,  inclining  to  green  or  brown.  Opaque.  Fracture 
uneven.     Brittle. 

Oomp.— 0.  ratio,  from  Tobler^s  anal  (No.  7),  for  %  ^  Si=3  :  2  :  6,  whence  (J&'-hf  fi)*Si« 
= Silica  32*8,  sesquioxyd  of  iron  28*4,  prot.  id.  31*6,  lime  12*3=100 ;  and,  as  the  specimens  were 
partly  in  crystals  (having  the  planes  i-2,  l-i,  JJ  1),  this  may  be  the  normal  composition  of  the  spe- 
cies.   This  variety  is  of  low  spedflc  gravity,  and  oontams  much  manganese. 

The  other  analyses  show  a  deficiency  of  silica  for  a  nnisilicate.  In  Rammelsberg's  (Na  8)  the 
0.  ratio  for  &,  fi.  Si,  :fi[=ll*08  :  6-76  ;  16-90  :  1-42;  or  for&+fi,Si,  fi=9  :  8  :  0-76.  In  anaL  2, 
the  last  ratio  is  7  :  6  :  0  4,  and  in  No.  5,  6  :  6  :  0. 

Stadeler  found  water  a  constant  ingredient,  and,  as  it  was  not  expelled  below  ignition,  regards 
it  as  basic.  His  doeely-agreeing  analyses  cive  for  B+I^  Si,  ^  the  0.  ratio  9:8:1,  and  for  Oa, 
j^e,  f^e,  2  :  4  :  1.  If  H  be  basia  the  0.  ratio  of  bases  and  silica  is  5  :  4,  which  is  expressed  in  tiae 
formula  (fl",  &>,»)•  Si*. 

But  in  view  of  the  variation  in  ratio  in  the  analyses  of  the  Elba  mineral,  and  its  opacity,  we 
may  reasonably  infer  that  impurities  are  present  (as  staurolite  exemplifies,  p.  388),  and  that  these 
impurities  are  mainly  hydrated  oxyd  of  iron,  of  the  species  gothite,  which  mineral  loses  its  water 
at  a  high  temperature.  Allowing  for  this  admixture,  all  Uvaite  may  come  under  the  general  for- 
mula (B*,  fi)*Si"-hwi3Pe]&;  with  the  0.  ratio  for  bases  and  silica  7  i  6,  »7i  would  equal  i. 

Analyses  :  1,  Stroroeyer  (Unters.,  872);  2,  same  with  v.  Zobell's  estimation  of  the  iron  (Slchw 
J.,  IxiL  166);  8,  Bammelsberg  (Fogg.,  L  157,  840,  Min.  Ch.,  740) ;  4,  6,  Wackemagel  and  Franks 
(Min.  Ch.,  ib.);  6,  Stadeler  (J.  pr.  Ch.,  xcix.  70);  7,  Tobler  (Ann.  Ch.  Pharm.,  xcix.  122): 


Si 

^ 

I^e 

*e 

»n 

An 

ea 

ft 

1.  Elba        29-28 

0-61 

62-54 

1-59 

_ 

18-78 

1-27=99-07  Stromeyer. 
1-27-101-43,  Str.,  Koh. 

2.     «            29-28 

0-61 

23-00 

31-90 

1-59 

18-78 

8.     "            29-83 

22-56 

32-40 

1-60 

12-44 

1-60=100-32  Bamm. 

4.     «            29-45 

.... 

26-79 

28-60 

...« 

0-94 

15-49 

— =100-27  Waokemagtf. 

5.     "            29-61 

21-09 

32-71 

1-55 

14-47 

=99-43  Franke. 

e.      "         }  29-84 

20-84 

3413 

1-01 

12-78 

2-43=100'63  StttdetoT. 

1  Nassau     33'30 



22-57 

24-02 



6-78 

11-68 

1-12=99-47  Tobler 
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Werner  placed  lievrita  in  bis  system  next  to  epidoto. 

Pjrr.,  etc. — ^B.B.  fuses  quietly  at  2*5  to  a  black  magnetic  bead.  With  the  fluxes  reacts  for  iron 
Some  varieties  give  also  a  reaction  for  manganese.    Gelatinizes  with  muriatic  add. 

Obs. — ^First  found  on  the  Rio  la  Marina,  and  at  Gape  Calamita,  on  Elba,  by  M.  Lelidvre,  in  1802, 
where  it  occurs  in  laige  solitary  crystals,  and  aggregated  crystallizations  in  dolomite  with  pyrox* 
ene^  eta  Also  found  at  Fossum  in  Norway ;  in  Siberia ;  near  Andreasberg  in  the  Harz ;  at  the 
mine  of  Temperino  in  Tuscany,  g^nular,  in  limestone  with  actinolite ;  near  Predazzo,  Tyrol,  is 
granite ;  at  Schneeberg  in  Saxony ;  at  Skeen  in  Norway ;  at  Hebrun  in  Nassau ;  at  Kangerdluarsuk 
in  Greenland. 

Reported  as  formerly  found  at  Cumberland,  R.  I.,  in  slender  black  or  brownish-black  crystals, 
traversing  quartz  along  with  magnetite  and  hornblende ;  also  at  Milk  Row  quarry,  SomervUle, 
Mass. 

On  cryst.,  Desdoizeaux,  Ann.  d.  M.,  Y.  viil  402,  and  his  Mineralogie,  1862,  from  whom  the  above 
angles  are  taken ;  his  calculations  were  made  from  1 A 1  and  1-t  a  1-i.  The  observed  angle  /A  / 
was  about  HI*'.    Also  Hessenberg,  Min.  Not,  No.  III.  1. 

Named  Ilvaite  from  the  Latin  name  of  the  island  (£lba)  on  which  it  was  found ;  LievrUe  after  its 
discoverer ;  Yenite  (should  have  been  Jenite)  in  commemoration  of  the  battle  of  Jena,  in  1806. 
The  Germans,  and  later  the  French,  have  rightly  rejected  the  name  yeniU^  on  the  ground  that 
commemorations  of  political  hostility  or  triumph  are  opposed  to  the  spirit  of  science.  Desdoi- 
zeaux adopts  Ilvaiie, 

A  boulder  from  near  Bytown,  Canada,  analyzed  by  T.  S.  Hunt,  gave  (Logan's  Rep.,  1853,  1863) 
Si  27-8O-28-20,  Pe  1080,  te  56*52,  Mg  259,  Oa  0-ti4,  ign.  l-20=99-55 ;  and  is  referred  by  him 
tolievrite.  It  is  black,  submetallic,  and  magnetic,  with  two  oblique  deavages;  II. =5*5;  G.= 
4*15—4-16;  and  in  powder  it  gelatinizes  with  acids.  The  composition  is  essentially  that  of  fay- 
aUU:  and  the  substance,  although  stated  to  contain  some  black  mica  and  red  granular  garnet,  has 
been  sup^posed  to  be  a  furnace  slag. 

WehrUU  is  probably  lievrite,  as  suggested  by  Zipser.  It  is  massive  granular.  H.=6— 6*5. 
G.=3-90.  Analysis  by  Wehrlo,  §i  34*60,  l?e  42-38,  Mn  0*28,  3tl  0-12,  :^e  15*78,  Ca  5*84,  fl  100 
=100.  B.B.  fuses  with  difficulty  on  the  edges.  Imperfectly  soluble  in  muriatic  add.  From 
Szurrasko,  Hungary. 

If  t-f  be  taken  as  7  in  lievrite,  the  form  becomes  very  nearly  tetragonal,  affordmg /A /within 
half  a  minute  of  90",  0Al-l=146'  24',  l-lAl-i=112''  49'. 


286.  AXINITJJ.  Esp^  de  Schorl  (fr.  Oisans)  SchreSber^  1781,  de  Lisle*s  Crist,  iL  353,  1783. 
Schorl  violet.  Schorl  transparent  lenticulaire  (fr.  Oisans),  de  Lisk^  ib.,  and  J.  de.  Phys.,  xx^.  66, 
1785.  Thumerstein  (fr.  Thum)  Wern,,  Bergm.  J.,  54^  261,  1788.  Glasschorl  Blumenb.^  Nat, 
1791.  Schorl  violet,  Yanolite,  IMamdh.^  Sdagr.,  L  287,  1792.  Axinite  K,  J.  d.  M.,  v.  264, 
1799,  Tr.,  ill.  1801.    Thumite. 


Triclinic.     Crystals  usually  broad,  and  acute-edged. 

276  277 


278 


Baaphiny. 


Pauphiny. 


ComwalL 


Making  m=(?,P='/,  w=/',  a  (brachyd.)  :  h  (macrod.)  :  (?=0-49266  : 1 : 
0-45112.     Observed  planes,  y.  Rath : 
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In  zone  P,  w,  P ;  r='l,  s='2,  m^O^  ^=-1 

"        P,u,P\  h=i-%  l=^U,  P=i-l\  a,  u=zrj  v=iA,  w^^ir'l 
P,  8^  Pj  i=-3-3,  «=2-%  a?=l',  y=2-f',  c=-3-«,  j=-5-6 
P,  n ;  d—4^X  n=3-'8. 

^  (0),  y,  ^;  i7=K,/=l-5E',  y=2-i>=«,  J=2-'i 
m  {0\  o^w,m\  ^=-+8,  c=-3-S,  w—i^%  A=6-%  n=3-'«,  ^=:f-'« 
r  (10,  d,w,y\  d=i'%  t=7'%  w=:t.%  y=2-J' 

With  also  A"=2-|'.    Interfacial  angles : 


a 
a 
it 
ti 
u 


P  A  7«=134°  46' 
Pa 2=116  24 
PAm(<?)=90  4 
P  A  Z=151  6 
Pa^,  adj.,=134  40i 


P  A  1^=135°  31' 
PAtf=146  42 
P  A  y,  ov.  «j=100  48 
P  A 117,  adj.,=119  31 
u  A  «=152  3 


t^Av=14r  31' 
u  A  Z=164  26 
rA^=143  85 
r  Aflj=139  13 
rAw=115  38 


Also 


deavj^e :  ii  {v)  quite  distinct ;  in  other  directions  indistinct, 
massive,  lamellar,  lamellae  often  curved ;  sometimes  granular. 

H.=6*5— 7.  G.=3'271,  Haidinger;  a  Cornish  specimen.  Lustre  highly 
lassy.  Color  clove-brown,  plum-blue,  and  pearl-gray ;  exhibits  trichroism, 
iflferent  colors,  as  cinnamon-brown,  violet-blue,  olive-green,  being  seen  in 
different  directions.  Streak  uncolored.  Transparent  to  subtranslucent. 
Fracture  conchoidal.  Brittle.  Pyroelectric,  with  two  axes,  the  analogue  (L) 
and  antilogue  ^T)  poles  being  situated  as  indicated  in  figure  276  (G.  Rose). 
Double  retraction  strong. 

Oomp.— 0.  ratio  for  ft,  fi,  B,  Si,  1  :  1*8  :  0-5  :  S-6 ;  wlienoe  for  A+fi+B,  Si,  3-8  :  3-6.  or  I  :  1 ; 
'"""■"     -"•^""       "'►•Si'=(ft»  fi,Bf  Si»     According  to  Eosc,  ft'(gi,B)«-h2ft[Si.B). 


whence  (ftVSi»-h2a*Si»+iB' 
Analyses  :  1,  Hiainger  (^in.  Schwed.,  1 
berg  (Pogg.,  1,  363) 


lO) ;  2,  Wiegmann  (Schw.  J.,  tttii.  462);  3-6,  Rammelft- 


Si 

B 

21 

Fe 

Sn 

&I 

Slg 

]^ 

1. 

Wermland 

41-60 

13-56 

7-86 

10-00 

25-84 

— ,  ign.  0-80=98-56  Hiainger. 

2. 

Treseburg 

45-00 

2-00 

1900 

12-25 

9-00 

12-60 

0-25 

=100  Wiegmann. 

8. 

Dauphiny 

43*68 

6-61 

16-63 

9-46 

3-06 

20-67 

1-70 

0-64=100-43  Bamm. 

4. 

4» 

43-46 

untL 

16-30 

10-25 

2-74 

19-90 

1-55 

tmd.  Ramm. 

6. 

Treaeburg 

43-74  • 

15-66 

11-94 

1-37 

18-90 

1-77 

— ,  B,  it  and  loss  662  Ramm. 

6. 

Ural 

43-72 

16-92 

10-21 

116 

19-97 

2-21 

f  fi,  i.  and  loss  6-81  Ramm. 

Rammelaberg  statoa  that.  In  the  last  two  analysea,  4*6  of  the  last  entry  in  each  is  not  too  large 
an  estunate  for  the  boric  acid. 

Fjrr.,  etc. — ^B.B.  foses  readily  with  intomeacence,  imparts  a  pale  green  color  to  the  O.F.,  and 
fuaes  at  2  to  a  dark  green  to  black  glaaa ;  with  borax  in  O.F.  giyes  an  amethystine  bead  (man« 
ganeac),  which  m  R.F.  becomea  yellow  (iron).  Fused  with  a  mixture  of  bisulphate  of  potash  and 
fluor  on  the  platinum  loop  colors  the  flame  green  (boric  acid).  Not  decomposed  by  acids,  but 
when  preyiously  ignited,  gelatinizes  with  muriatic  add. 

Oba. — Axinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St  Oristophe,  near  Bourg 
d'Oisans  in  Dauphiny,  with  albite,  prehnlte,  and  quartz;  at  Santa  Karia,  Switzerland;  at  the  sil- 
ver mines  of  Kongsberg,  in  smaller  crystala ;  with  hornblende  or  magnetic  iron  in  Normark  io 
Sweden ;  in  Oomwall,  of  a  dark  color,  at  the  Botollack  mine,  where  it  also  occurs  massive,  form- 
ing a  peculiar  kind  of  rock  with  garnet  and  tourmaline;  at  Trewellard,  at  C«m  Silver  near  La- 
morran  creek,  and  at  Boscawen  Cliffs  in  St  Burien ;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of 
Tavistock ;  at  Thum  near  Ehrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coquim- 
bo,  Chili,  at  the  mine  La  Bultro ;  at  Phipsburg,  Maine,  with  yellow  garnet  and  idocrase ;  at  WaleSi 
Maine ;  at  Gold  Spring,  K.  Y. 

For  recent  articles  on  cryst,  DescL  Min.,  L  516;  Hessenberg,  Min.  Not,  No.  V.  p.  27,  f.  28; 
V.  Rath,  Pogg.,  cxxviiL  20,  227.  figs.  2,  3,  and  the  above  list  of  planes  and  an^es,  are  (torn  v. 
Rath.   Fig.  1  is  from  Rose  and  Riess  on  the  Pyroelectridty  of  Axinite,  Schrift  Ak.  Berlin,  lix.  876 

Axinite  admits  of  a  high  polish,  but  is  deficient  in  delicacy  of  color. 
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Wen  named  from  a^ti^n,  an  aae^  in  allusion  to  the  form  of  the  crystals.    The  name  yanoliie  is  of 
earlier  date ;  but  it  means  vwletstone^  and  violet  is  not  a  characteristic  color  of  the  mineraL 
Alt. — Crystals  altered  to  chlorite  occur  on  Dartmoor  in  Devonshire,  England. 

286.  DANBURITE.    Danburito  Shepard,  Am.  J.  Sd.,  zzzv.  137,  1889. 

-  Tridinic.  Approximate  angles,  P  A  M=110'*  and  70°,  M  A  T=54°,  and 
126°,  P  aT=93°  nearly,  P  A e=135°.  Cleavage :  distinct,  parallel  to  M 
aod  P,  less  bo  parallel  to  T.  Crystals  imbedded,  and 
often  an  inch  broad.  Also  disseminated  massive,  with- 
out regular  form. 

H.=7.  G.=2-95,  SiUiman,  Jr.;  2-957,  2*958, 
Brush.  Color  pale  yellow,  whitish.  Lustre  vitreous, 
but  usually  rather  weak.  Translucent  to  subtranslucent. 
Very  brittle. 

Oomp.— ^  ratio  for  ft,  S,  ft=l  :  3  :  4;  Ca*  Si+B* §i'=(i  Ca"+f  B)« 
§i*=r Silica  48-9,  boric  acid  28*4,  Hme  22*7=100.  Analyses:  1,  2,  Smith 
and  Brush  (Am.  J.  Sci.,  II.  xvi.  365) : 

Si  B  £lFe  Mn  Oa  %  ign. 

1.  48-10  2'7-V3  O-aO  0-66  22-41  0*40  0-60=100. 

2.  48-20  27-15  1-02  22-88  undeL  0-50=99-20. 

£mi  was  the  first  to  detect  the  boric  acid,  but  as  he  admits  (Erni's  Mineralogy  simplified,  p. 
147),  his  analysis  was  incorrect — the  mmeral  not  conteining  the  10  p.  c.  of  alkalies  announced  by 
hitn,  as  directly  proved  by  Smith  and  Bmsh.  Shepard  stated  (L  c.)  that  the  mineral  had  8  p.  c. 
of  water  without  boric  add  j  and  yet  it  is  certain  thiat  the  mineral  was  the  same  that  was  investi- 
gated by  Smith  and  Brush. 

Pyr.,  etc. — ^Yields  no  water  in  the  closed  tube.  B.B.  fuses  at  3*5  to  a  colorless  glass,  and 
imparts  a  g^reen  color  to  the  O.F.;  this  is  heightened  by  moistening  the  assay  with  sulphuric  acid 
before  heating.  Not  decomposed  by  muriatic  acid,  but  sufficiently  attecked  for  the  solution  to 
give  the  reaction  of  boric  acid  with  turmeric  paper.  When  previously  ignited  gelatinizes  with 
muriatic  acid. 

Obs. — Occurs  with  orthoclase  and  oUgoclaso  in  dolomite  at  Danbury,  Connecticut  It  has  some 
resemblance  to  chondrodlte  in  color,  lustre,  and  brittleness,  but  is  distinctly  cleavable,  although 
the  planes  of  cleavage  are  often  irregular;  it  may  be  readily  recognized  by  ite  pyrognostic  char- 
acters. 
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287.  lOIJTB.  Spanificher  LazuUth  v.  ScMoUheim,  Hoff  Mag.  Min.,  i.  169,  1801.  lolith  (fr. 
Spain)  TTtf'fl.;  KarsL  (with  descr.),  Tab.,  46,  92,  1808.  lolithe  JHlj'TabL,  61,  221,  1809 
Dichroir  Chrdier,  J.  d.  M.,  xxv.  129,  1809,  J.  de  Phys.,  IxviiL  208,  1809.  Steinheilite  Gadolin^ 
Hem.  Ac.  St  Pet,  vi.  565.  Peliom  (fr.  Bodenmais)  Warn.,  Hoffln.  Min.,  iv.  b,  117,  1817 
Cordierito  Lu/oas^  Tabl.,  ii.  219,  1813;  if.,  Tr.,  ill  5,  1822.  Hard  Fahlimit  Luchssaphir 
Wassersaphir  in  Germ.,  Saphir  d^eau  in  Fr.,  of  Ceylon  Jewelry, 

Orthorhombic.    In  stont  prisms  often  hexagonal.    /A  /=  1 1 9^  10'  and  60* 
50',  6>  A  14=150°  49'.     Observed  planes:  (?;  vertical, 
/^  t-t,  i-i,  v5  ;  domes,  ^J,  1-?,  2-t;  pyramids,  -J^,  },  1,  3-S. 

o  A  1=132°  12',  0  A  i=i6o°  r,  I A  i-s=i5o°,  a  A  u 

=150°  25',  irH  A  i.*=120°  50'.  Cleavage  :  i-i  distinct ; 
i-f  and  O  indistinct.  Crystals  often  transversely  divided 
or  foliated  parallel  with .  0.  Twins :  composition-face 
Z     Also  massive,  compact. 

^.-7-7^6.      G.=2-66-2-6r;    2-5969,   Greenland, 
Stromeyer;  ^-GS— 2-6643,  Haddam,  Thomson;  Ostgoth- 
land   2*64,  Siidermanland  2-61,  Schiitz;  2*605,  Mursinka,  Kokscharof 
Lnstre  vitreous.    Color  various  shades  of  blue,  light  or  dark,  smoky-blue  ; 
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OXraEN   COMPOUNDS. 


pleochroic,  being  oftea  deep  blue  along  the  yertical  axis,  and  brownish 
yellow  or  yellowish-grav  perpendicular  to  it.  Streak  imcolo^^ed.  Trans- 
parent— ^translucent.  Fracture  subconchoidal.  Double  refraction  feeble  ; 
bisectrix  negative,  normal  to  0. 

Comp.— 0.  ratio  for  bases  and  silica  4  :  6  or  1  :  IJ.  The  state  of  ozydation  of  ihe>inm  is  stil] 
unascertained,  and  henoe  there  is  uncertainty  as'  to  the  proportion  between  the  protoxyds  and 
sesquioxyds.  The  ratio  usually  deduced  for  il,  R,  Si  is  1  :  3  :  6.  The  formula  2  il  Si -hit*  S* 
which  corresponds  to  this  ratio,=,  if  ttg  :  ]^e=2  :  1,  Silica  49*4^  alumina  33*9,  magnesia  8*8, 
protoxyd  of  iron,  7-9=100. 

An^yses:  1-3,  Stromeyer  (TJnters.,  329,  431);  4,  5,  Schutz  (Pogg.*  Ht.  666);  6,  Scheerer 
(Pogg.,  izviii  319) ;  7,  Hermann  (Eoksdi.  Min.  RussL,  iil  267) ;  8,  Stromeyer  (Untersuch.,  329, 
431);  9,  Bon6dorfif(Schw.  J.,  nxiy.  869);  10,  Schutz  (Pogg.,  liy.  666);  11,  Thomson  (Min.,  i. 
278);  12,  0.  T.  Jackson  (Tliis  Min.,  1844,  406,  G.  Bep.  N.  Hamp.,  184): 


Si         ^ 


Mn 


1.  Bodenmais 

2.  (Greenland 

3.  Fahlun 

4.  Ostgothland 
6.  Siidermanland 

6.  Krageroe 

7.  Mursinka 

8.  Finland 
9. 

10.  " 

11.  Haddam,  Gt 

12.  Unity,  Me. 


48-35 
49-17 
60*25 
48-6 
49-7 
(1)50-44 
50-65 
48-54 
49*96 
48-9 
49-62 
48-11 


31*71  8-32 
33*11  4-34 
32*42     4-01 

30*5  10-7 
32-0      6*0 

82-95     

80-26     4-10 
31-73    6*69  »n  0-70 
32-88     6*00        0-03 
80-9      6*3  0-3 

28-72  11-68        1*61 
82-60    7-92        0-28 


0-83 
0-04 

01 

0*1 

0*60 


Mg  Ca      -^ 

1016  —  0-59=99-46  Stromeyer. 

11.46  l-20=99-81  Stromeyer. 

10-86  —  1-66,  Mn  0-68=99*87  Stromeyer. 

8-2  —  1-6,  undea  0*2=100*3  Schatz. 

9-6  0*6  2*1,  undea  0*6=100-6  Schutz. 

12-76  1*12  1-02, 3Pe  1-07=99*36  Scheerer. 

11-09  —  2-66,  Li  0-64=100  Hermann. 

11-80  1*69=99-66  Stromeyer. 

20-46  1*76=100-06  Bonsdorflf. 

11-2  1*9,  undec  1-6=101-1  Schiits. 

8*64  0-23  =100*30  Thomson. 

10-14  0'60=99-49  Jackson. 


Vjx^  etc. — B.B.  loses  transparency  and  fused  at  6—6*6.  Only  partially  decomposed  by  adds. 
Decomposed  on  fusion  with  alkaline  carbonates. 

Obs. — lolite  occurs  in  granite,  gneiss,  homblendio,  chlorite  and  taloose  schist,  and  allied  rocks, 
with  quartz,  orthodase  or  albite,  tourmaline,  hornblende,  andalusite,  and  sometunes  beryL  Also 
rarely  in  volcanic  rocks. 

At  Bodenmais,  Bavaria,  it  is  met  with  in  granite,  in  a'fstals,  along  with  pyrrhotine,  blende, 
chaloopyrite ;  the  variety  is  the  pdUm,  of  Werner,  named  from  tikioi  in  allusiou  to  its  smoky  blue 
color.  It  occurs  in  quartz  at  Ujordlersoak  in  Greenland;  in  granite  at  Gape  de  Gata,  in  Spain; 
at  Krageroe  in  Norway ;  Orijerfn,  m  Finland  («teinA«iiife) ;  Tunaberg,  in  Sweden ;  Fmspaong  in 
Ostgothland ;  Brunhult  in  Sudermanland ;  Fahlun  {Juwd  fdfUunUe) ;  Lake  Laach,  with  sanidin ;. 
at  Campiglia  Maritima,  Tuscanyt  in  a  trachytic  rock,  containing  also  mica,  quarts,  and  sanidin. 
Ceylon  affords  a  transparent  variety,  in  small  rolled  masses  of  an  intense  blue  color,  the  sapjpliire 
cTeau  of  jewellers. 

At  Haddam,  Conn.,  associated  with  tourmaline  in  a  granitic  vein  in  gneiss ;  sparingly  at  the 
chrysoberyl  locality,  in  an  altered  or  fahlunite  condition;  abundant  in  quartz  with  garnet  and 
yellowish-green  feldspar,  near  the  Norwich  and  Worcester  Bailway,  between  the  Shetucket  and 
Quiunebaug,  where  the  gneiss  has  been  quarried  for  the  road.  At  Brimfleld,  Mass.,  on  the  road 
leading  to  Warreu,  near  Sam  Patrick's  with  adularia,  in  gneiss ;  also  good  at  Bichmond,  K.  H^ 
in  taloose  rock,  along  with  anthophyllite. 

loUte  ia  occasionally  employed  as  an  ornamental  stone,  and  when  out  exhibits  different  colors 
in  different  directions. 

Named  lolUe  from  Ur^  wold,  and  XiOjj^  stone;  DichToiie,  flrom  its  dichroism ;  CordierUt,  after  Cordier, 
the  geologist,  who  first  studied  the  crystal  of  the  species ;  SUinktiiUe  by  Gadolin  after  Kr.  SteinheH 
Lucas  and  Hauy,  who  adopt  oordi^itej  rejected  the  earUer  names  idUU  and  dichnviU  because  the 
former  is  not  always  applicable,  and  the  latter  is  equally  applicable  to  various  other  stones.  JSJm- 
(2o<e,  pyroxene,  and  a  multitude  of  otber  names,  if  judged  by  the  same  oode^  would  be  found  to  have 
no  better  claim  to  recognition. 

Alt. — The  alteration  of  lolite  takes  place  so  readily  by  ordinary  exposure,  that  the  mineral  ia  most 
commonly  found  in  an  altered  state,  or  enclosed  in  the  altered  lolite.  This  dttnge  may  bo  a  sim* 
pie  hydration  (fahlunite,  etc.);  or  a  removal  of  part  of  the  protoxyd  bases  by  carbonic  add;  or 
the  introduction  of  oxyd  of  iron ;  or  of  alkalies,  forming  pinite  and  mica.  The  first  stop  in  the 
change  consists  in  a  division  of  the  prisms  of  ioute  into  plates  parallel  to  the  base^  and  a  pearly 
foliation  of  the  surfaces  of  these  plates ;  with  a  change  of  color  to  grayish-green  and  greenish* 
gray,  and  sometimes  brownish  gray.    As  the  alteration  prooeeds,  the  foliation  becomes  more  oom 
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plete ;  afterward  it  may  be  lost  The  mineral  in  this  altered  condition  has  man j-  names :  as 
hydfxnu  ioiite,  pinUe^  eaiaspiliiej  fahlunUe^  honsdorjfUe^^  esmarkUe,  chlorophyUHe,  giganiolUe^  praseoliie, 
(upasiaiUe,  Finite,  as  far  as  it  is  altered  iolite,  indades  properly  tliia  alkaline  kinds.  Fahlunite  and 
the  following,  excepting  the  last,  correspond  to  iolite +  aq.  In  most  cases  if  the  water  of  the 
altered  iolite  be  included  with  the  bases,  the  oxygen  ratio  between  the  bases  and  silica  becomes 
1:1;  it  seems,  therefore,  qnite  probable  that  the  strong  tendency  of  iolite  to  take  up  water  is 
owing  to  the  fhet  that  its  silica  (whose  amount  of  oxygen  exceeds  that  of  the  bases  by  one-fourth) 
is  not  saturated  with  bases.  Regarding  the  water  of  the  altered  mineral  as  basic,  esmarkiie,  cfdo- 
ropkyUUe,  giganioUtef  and  praeeolite  will  have  the  formula  (tl*  ft)  §i ;  and  fdklunite  and  bonsdorffUe, 
containing  twice  as  much  water  as  the  preceding,  would  have  the  formula  (K*  fi)  Si  +  £L  If 
1  :  3  :  5  :  0  be  the  oxygen  ratio  for  fl,  fi,  Si,  S  in  iolite,  1:3:6:1  will  be  the  ratio  for  efmar' 
kUOj  eta,  and  1  :  3  :  5  :  2,  for  fahlunite^  etc.  WeisaUej  iberiie^  huronite  are  names  of  other  min- 
erals supposed  to  be  altered  iolite. 

For  the  distinguishing  characters  and  analyses  of  the  different  kinds  of  altered  iolite,  see 
PuntB,  FAHLUjrin,  and  Oataspiutb^  under  Hydbous  Silxoates. 


MICA  GROUP. 

The  minerals  of  the  Mica  group  are  aKke  in  having  (1)  the  prismatic 
angle  120° ;  (2)  eminently  perfect  basal  cleavage,  affording  readily  very  thin, 
tongh,  laminffi ;  (3)  potash  almost  invariably  among  the  protoxyd  bases 
ana  alumina  among  the  sesquioxyd;  (4)  the  crystallization  either  hexa- 
gonal or  orthorhombic,  and  therefore  the  optic  axis,  or  optic-axial  plane,  at 
right  angles  to  the  cleavage  surface. 

Soda  is  sparingly  present  in  some  micas,  and  is  characteristic  of  the  hydrous  species  paragonite 
(p.4S7).  Lithia,  rubidia,  and  csesia  occur  in  lepidolite.  Fluorine  is  often  present,  probably  re- 
placing oxygen.  Titanium  is  found  sparingly  in  several  kinds,  and  is  a  prominent  ingredient  of 
one  species,  astrophyllite.  It  is  usually  regarded  as  in  the  state  of  titanic  acid  replacing  silica ; 
but,  for  reasons  elsewhere  given,  it  is  here  made  basic 

1.  O.  ratio  for  hoses  and  siUca  1  :  1. 

288.  PHLOOOPrrB.  (1)  Contains  magnesia,  with  little  or  no  iron,  and  much  alumina.  (2)  0.  ratio 
for  B,  U  between  2  :  1  and  5  :  3.  (3)  Optic-axial  angle  3**— 20*.  (4)  Folia  tough,  and,  if  not  al- 
tered, elastic 

289.  Bioms.  (1)  Contains  magnesia  and  iron,  with  much  alumina.  (2)  0.  ratio  for  &,  S  about 
1  :  1  (rarely  1  :  H  or  1  :  2.)  (3)  Optically  uniaxial,  but  often  slightly  biaxial  through  irregularity. 
(4)  Folia  tough  and  elastic. 

290.  Lepidovelanb.  (1)  Contains  much  iron  and  little  magnesia,  with  much  of  the  alumina 
replaced  by  sesquioxyd  of  iron.  (2)  0.  ratio  for  ft,  fi  about  1  :  3.  (3)  Optically  like  biotite.  (4) 
Folia  brittle,  hardly  at  all  elastic. 

291.  AiTBriTte;  lepidomelane  having  the  0.  ratio  for  &,  fi=l  :  2. 

292.  ASTBOPHTLLiTE.  (1)  Contains  much  titanium,  zirconium,  etc,  with  little  alumina.  (2)  0. 
ratio  for  ]^  S  between  2  :  1  and  5  :  3,  nearly  as  in  phlogopite.  (3)  Optic-axial  angle  exceeding 
90°.    (4)  Folia  brittle,  but  sUghUy  elastic 

2.  0.  ratio  for  bases  and  sUica  1 :  1^  to  1  :  2. 

293.  HvBOOVTrB.  (1)  Contains  potash  almost  alone  among  protoxyd&  with  no  magnesia,  or 
rarely  a  little;  and  alumina  as  the  principal  sesquioxyd.  (2)  0.  ratio  f or  B,  fi  1  :  6  to  1  :  12,  and 
for  R+fi,  Si  mostly  1  :  1^.  (3)  C^tio-axial  angle  40<*  -—76".  (4)  Folia  tough,  elastic,  except  in 
s<«ie  hydrous  or  altered  kinds. 

294.  LspiDOiirrB.  (1)  Contains  Uthia,  rubidia,  and  oesia,  wHh  potash  as  the  principal  protoxyd, 
and  with  alumina  as  tlie  principal  sesquioxyd.  (2)  0.  ratio  for  i(-t-li,  Si  mostly  1  :  1^.  (3)  Optic- 
axial  divergence  70* — 78^. 

295.  CBTOPHTixrraL  (1)  Same  constituents  as  lepidolite.  (2)  0.  ratio  for  ft+fi,  §i=l  :  2.  (S) 
Optio«zial  angle  60*"— 60'.    (4)  Folia  tough,  elastic 

The  species  of  the  Mica  group  graduate  into  the  hydrous  micas  of  the  Margarodite  group  (p. 
) ;  and  through  these  they  also  approach  the  foliated  species  of  the  Talc  and  Chlorite  groups, 
MDodaUy  the  latter. 

The  mioaa  were  regarded  as  of  one  species  until  1792,  when  lepidolite  was  made  distinct  Tlic 
aailier  synonymy  therefore  may  be  conveniently  given  here. 
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Fliny  probably  uodaded  the  mineral  mica  with  the  Lapis  spectdaris  (xxxvL  45)  or  Setmile;  and 
the  sbayings  or  scales  of  Lapis  speaUaris  strown  over  the  "  Circus  Maximus,  ^  to  produce  an 
agreeable  whiteness,  were  probablj  those  of  a  soft  sUverj  mica  schist  His  ffammoihrysos  also 
(xxxvii.  73,  named  from  afnog,  sand^  x9^°^^i  9^^)  ^^^  probably  sand  from  a  yeUowish  mica  schist, 
which  abounds  by  the  road-side  in  many  mica-schist  regions.  Agricola  speaks  of  the  deceptiv  j 
character  of  this  silvery  and  golden  dust,  as  cited  below.  This  sUvery  and  golden  mica  in  scales 
is  the  CcatrsUver  aDd  Cairgold  of  mediseval  Europe.  The  following  is  the  synonymy  of  the  mineral 
since  the  time  of  Pliny : 

Mica,  Ammochrysos,  colore  argento  ita  simile  sit,  ut  pueros  et  rerum  metallicarum  imperitofl 
decipere  possit,  Oerm.  Glimmer,  Katzen-Silber,  Agric,,,  Foss.,  254,  447,  Interpr.,  466, 1546.  Speou- 
laris  lapis  adulterinus  flexilis  sezangulorum  Capeller^  Prodr.  Cryst,  26,  1723.  Mica  [Talc  not 
included],  Vitrum  Muscoviticum,  V.  Rutheniticum,  Skimmer,  Var.  alba  (Kattsilver),  flava  (Katt- 
gull),  rubra,  yiridis  [Chlorite  fr.  Sahlberg],  nigra,  squamosa,  radians,  fluctuans,  hemispherica) 
WalL,  Min.,  129,  131,  1747.  Mica  pt.  [rest  Talc,  Chlorite],  Verre  de  Moscovie,  etc,  Fr.  Trl  WalL, 
i.  241,  1753.  Mica,  Glimmer,  Vitrum  Muscoyiticum  (in  plates),  Mica  squamosa  (in  scales)  Oronst^ 
Min.,  88,  1758.  Isinglass  (in  large  plates).  Glimmer  or  Mica  (in  small  scales)  pt.  (rest  Talc, 
Chlorite)  Hill,  Foss.,  10,  18,  1771.  Glimmer  [Chlorite  and  Talc  excluded]  Wem.,  Bergm.  J.,  37 
1789. 

The  word  mica  has  been  said  to  come  from  the  Latin  mica,  a  crumb  or  grain,  as  it  was  formerly 
applied  especially  to  the  mineral  in  scales.  It  is  usually  derived,  however,  fVom  the  Latin  micare, 
signifying  (like  Uie  German  name  Olimmer)  to  shine, 

288.  FHXiOOOFim.    Magnesia-Mica  pt    Bhombic  Mica.    Rhombenglimmer  pt    Phlogopit 
(ft.  Antwerp,  N.  Y.)  Breiffk,  Handb.,  398,  1841. 


Orthorhombic.     /A  7=120'*,  and 


283 


habit  hexagonal.  Prisms  nsnally 
oblong  six-sided  prisms,  more  or 
less  tapering,  with  irregular  sides ; 
rarely,  when  small,  with  polished 
lateral  planes.  Cleavage  basal, 
highly  eminent.  Not  known  in 
compact  massive  forms. 

H.  =  2-5-3.  G.  =  2-78~2-85. 
Lustre  peai'ly,  often  submetallic,  on 
cleavage  surface.  Color  yellowish- 
brown  to  brownish-r^d,  with  often 
something  of  a  copper-like  reflec- 
tion; also  pale  brownish-yellow, 
green,  white,  colorless.  Transpar- 
ent to  translucent  in  thin  folia. 
Thin  laminae  tough  and  elastic. 
Optical-axial  divergence  3° — 20°, 
rarely  less  than  5° ;  in  fig.  282, 
which  represents  the  optical  character  of  the  mica  of  Natural  Bridge,  15*^. 

Oomp.— Mostly  {fx  &'+T*r  S)*  Si* ;  the  bases  include  magnesia  and  little  or  no  iron.  PoBsibly 
for  aU  (I  ]ft*-hi  S)*  Si*,  as  in  anal  by  Rammelsberg.    Phlogopite  is  a  true  Magnesia  mtM, 

Analyses:  1,  Meitzendorff  (Pogg.,  IviiL  167);  2-4,  Oraw  (Am.  J.  Sd,  XL  x.  383);  6,  Ram- 
mel8berg(ZaG.,xiv.  768);  6,  Svanberg  (Ak.  a  Stockh.,  1889,  176);  7,  Delesae  (BulL  G.  Ft, 
II.  ix.  121);  8,  id.  (Ann.  d.  M.,  V.  x.  519);  9,  0,  Bromeis  (Pogg.,  It.  112): 


Antwerp. 


&i        ^       Fe 


1.  Jefferson  Co.,  N.  T.  (J)  41-30    15-85 

2.  Edwards,  K.  Y.  40-16    1736 


1-77 


%     Ca      ^a      S       fl       P 

28-79   0-06*  9-70 

2810   0-63  10-66 


0*28    8*80  MeitEend. 
—    4-20=101  Orawa 


*With8omellthU. 
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3.  SdwardB,  N.  Y. 

4.  " 
6.  Goavernear 
6.  Sala 


3i      & 
40*36  16*45 
40-36  16*03 
41-96  18-47 
42*46  12*86 


te    Slu 


Oa 


29*55   

30*23   

2-12  0*55  27-12  0*34 

7-11  1*06  25*39   


4*94 

4-89 

tr. 


P 


7-23  0*96   =99*48  Ora^e. 

e-07   2*65=99*80  Crawe. 

9-87  0*60  2*93=98-96  Ramm. 

6*03  8*17  0*62,MgO*36,CaO-lC 

=99-16  Svanberg. 

37*54  19-80        1*61  0*10  30-32  070  1*00    7*17  1*51  0*22=9997  Delease. 

41-20  12*37         9*5 1*  1*50^  19*03  1*63  1*28    7*94  2*90  1*06,  Li  0*22  =  98*64 

Delessf^ 
Herrchenberg,  6r.  42*89    6*09  Pe  10*69   24-38  0*76  0*36  13*16  2*30  =100*47  Brom- 

*  IndndM  Q-QS  of  Fe*  o'.         *>  Beckoned  u  1-6T  Mn*  o'. 


btL,  fpUu 


The  Sala  mica  of  No.  6  has  not  been  examined  optically ;  yet,  as  it  agrees  nearly  in  atoni . 
proportions  with  phlogopite,  it  appears  to  belong  here.  It  was  dark  green  in  color,  and  inelastic, 
and  is  called  chlorite  by  Svanberg;  the  analysis  is  here  cited  from  the  original  paper  by  Sranberg. 
Crawe's  analyses  afford  the  0.  ratio  1*77  :  1  :  2*69=7  :  4  :  11,  and  Meitzendorffs  nearly  the  same. 
The  silioo-fluorids  in  the  former  are  about  ^,  and  in  the  latter  jS-  0-.  of  No.  6,  2*81,  Rammels- 
berg.  Analysts  7,  by  Delesse,  affords  the  0.  ratio  3:2:5;  and  8,  about  4^  :  3  :  9.  The  latter 
mica  is  a  brown  or  greenish  kind  from  the  rock  called  by  Delesse,  Minette,  occurring  at  Ser- 
?ance  in  the  Yosges ;  the  ratio  may  become  that  of  biotite  when  the  state  of  ozydation  of  tho 
iron  is  ascertained ;  G.= 2*842.    No.  9  gives  the  ratio  12^  :  6  :  22:}^ ;  it  is  from  near  L.  Laach. 

Pyr.,  etc — In  the  dosed  tube  gives  a  little  water.  Some  varieties  give  the  reaction  for  fluorine 
in  the  open  tnbe,  while  most  give  little  or  no  reaction  for  iron  with  the  fluxes.  fi.B.  whitens  and 
fuses  on  the  thin  edges.  Completely  decomposed  by  sulphuric  acid,  leaving  the  silica  in  thin 
scales. 

Oba« — ^Phlogopite  is  especially  characteristic  of  serpentine,  and  crystalline  limestone  or 
dobmite. 

Occurs  in  limestone  in  the  Vosges  (anal  7,  8).  Includes  probably  the  mica  found  In  limestone 
at  Alt-KemnitB,  near  Hirschberg ;  that  of  Baritti,  Brazil,  of  a  golden-yellow  color,  having  tlie 
optical  angle  5"*  80'  and  parallel  to  the  shorter  diagonal  (GraUich);  and  a  brown  mica  from  lime- 
stone of  Upper  Hungary,  affording  G-railich  the  angle  4* —5°. 

Occurs  at  the  following  localities  in  the  tJ.  States ;  specimens  from  which  afforded  the  optica] 
angles  annexed,  all  measured  by  B.  Silliman,  Jr.  (Am.  J.  ScL,  IL  x.  372),  excepting  one  by  Blake 
l^ib.,  xii.  6) : 

1.  Pope*8  Mills,  St.  Lawrence  Co.,  N.  Y.,  glassy  transparent 

2.  Edwards,  N.  T.,  rich  reddish  brown 

3.  St.  Lawrence  Co.,?  N.  Y.,  yellowish 

4.  Vrooman's  Lake,  N.  Y.,  in  long  crystals  of  a  yellow  color 

5.  Edwards,  N.  Y.,  rich  yellowish-brown  color 

6.  Warwick,  Orange  Co.,  N.  Y.,  in  limestone,  yellowish 

7.  Falls  of  the  Grand  Calumet,  Canada,  yellowish-green  crystals  many 

inches  long 
3.  Pope*B  Mills,  Sc.  Lawrence  Co.,  N.  Y.,  large  crystals,  fine  yeUowish- 

brown 
9.  Edwards,  N.  Y. ;  2d  specunen,  yellowish-brown 
10.  Church's  Mills,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills 
IL  Near  Skinner's  Bridge,  Rossie,  N.  Y.,  silvery-yellow  mica 

12.  Carlisle,  Mass.,  rich  vellowish-brown 

13.  Rossie,  N.  Y.,  near  Mrs.  Story's,  light  yellowish 
14  Pope's  Mills,  St.  Lawrence  Co.,  brownish-yellow  hexagonal  crystal 
15.  Natural  Bridge,  Jefferson  Ca,  N.  Y.,  rich  yellow;  associated  with  ser- 
pentine ;  same  as  analyzed  by  Meitzendorff 

15.  bis.,  ib.,  ib.,  another  specimen 

16.  Edwards,  N.  Y.,  white  silvery,  curved  crystals 

17.  Yldnity  of  Rossie,  N.  Y.,  rich  yelk>w-brown ;  probably  the  same  as 

Gouvemenr 

18.  Essex,  N.  Y.,  in  limestone,  deep  rich  brown  oolor 

19.  Upper  Ottawa,  Canada,  reddish-yellow,  transparent 

20.  Moriali,  Essex  Co.,  N.  Y.,  veiy  dark  smoky  red  Est'd 

21.  Somerville,  N.  Y.,  faint  brownish 

22.  Burgess,  Canada  West,  bronzy,  almost  metallic^  semi-transparent  if 

thin ;  opaque  in  plates  a  line  thick ;  slightly  elastic  only ;  found  with 
apatite  in  sandstone 
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304  OXTGEN  OOMPOUNDB. 

23.  PraijkKn,  N.  J.,  bronzy-yellow  About  14"  R  S 

24  Burgess,  Canada  West,  whitifih-yeilow  About  10  " 

25.  Fine,  St.  Lawrenoe  Co.,  N.  T.,  yery  dark  ohye^brown  Bst'd  10—12  " 

26.  Amity,  N.  Y.,  opaque  ailyery  white  10—12  " 

27.  Warwick,  Pa,  brownish  olive-green  About  10  Blakew 

Phlogopite  occurs  also  at  (Jouverneur,  N.  T.,  of  a  brownish  copper-red ;  at  Sterling  Mine,  Moi^ 
ris  Co.,  N.  J.,  rich  yellowish-brown,  inclining  to  red,  in  limestone ;  at  Suckasunny  mine,  N.  J., 
deep  oliye-brown,  indining  to  yellow,  in  limestone ;  Newton,  NL  J.,  yellow,  in  limestone ;  Lock- 
wood,  Sussex  Co.,  N.  J.,  deep  oliye-brown,  like  the  mica  of  Fine,  N".  T.,  in  limestone ;  at  St  Je- 
rome, Canada,  reddish-coppery.  The  crystals  at  Clarke's  Hill,  St  Lawrence  Co.,  are  yery  large, 
sometimes  nearly  two  feet  long;  fig,  281  represents  one  in  the  cabinet  of  W.  W.  Jeflferis,  which 
is  20  in.  long,  4  in.  thick  at  top,  and  8^  in.  at  centre,  and  weighs  57^  pounds.  Senannont  found 
one  deep  bottle-green  mica  of  unknown  locality  haying  the  angle  15"*. 

Named  from  ^Aoyuirtff,  fire-hke^  in  allusion  to  the  color. 

Alt.— The  phlogopites  are  quite  liaUe  to  change,  losing  their  elasticity,  becoming  pearly  in 
lustre,  with  often  brownish  spots,  as  if  fh>m  the  hydration  of  the  ozyd  of  iron.  In  some  oases 
an  alteration  to  steatite  and  serpentine  has  been  obseryed.  A  serpentine  pseudomorph  after  phlog- 
opite from  Someryille,  St  Lawrence  Co.,  K.  Y.,  afibrded  Lewinstein  {Z&,  Ch.  FhaiBL,  1860,  15) 
§i  47-24,  Xl  2-32,  Mg  88-23,  to  1*10,  iSfa  0*67,  i.  0-57,  ft  14-87=100. 

289.  BIOTITB,  Kagnesia-Mica  pt.  Hexagonal  Mica,  TJniazial  Mica.  Astrites  meroxenus 
(Ar.  Yesuy.)  BreUh.,  Handb.,  382,  1841.  Rubellan=A£tritefl  trappicus,  Breiih^  ib.  379.  Biotit 
BdusnUf  Handb.,  671,  1847.  Bhombenglimmer  (fr.  Greenwood  Furnace)  Kenngott,  Fogg.,  IxxiiL 
661. 

Hexagonal.  J?  A -5=62"^  57',  crystals  fr.  Vesuvius,  Hessenberg;  a= 
4*911126.  Habit  often  monoclinic.  Observed  planes :  0;  rhombohedrons, 
■S,  f  -i;  prism,  i-2',  pyramids,  f  2,  f  2,  f  2,  1-2^  f  2,  2-2,  f  2,  f  2,  4-2  ; 
j-^  the  form  fr.  Greenwood  Furnace,  the  rest  fr.  V  esuvian  crystals. 

283  (?Ai?=100^  C>Af2=98°4r 

0  A  4-2=121  25'  O  A  2-2=95  49 

6>Af2=106  59  <?*A4-2=92  55 

C>  A  1-2=101  30i  0  A  1=113  47 


Prisms  commonly  tabular,  Geavage :  basal 
highly  eminent.  Often  in  disseminated  scales, 
sometimes  in  massive  aggregations  of  cleavable 
scales. 

H.=2'5— 3.  G.=2'7— 3*1.  Lustre  splendent,  and  more  or  less  pearly 
on  a  cleavage  surface,  and  sometimes  submetallic  when  black ;  lateral  sur- 
faces vitreous  when  smooth  and  shining.  Colors  usually  ffreen  to  black, 
often  deep  black  in  thick  crystals,  and  sometimes  even  in  thin  lamince,  un- 
less the  laminae  are  very  thin ;  such  tliin  laminae  green,  blood-red,  or  brown 
by  transmitted  light ;  rarely  white.  Streak  uncolored.  Transparent  to 
opaque.  Optically  uniaxial.  Sometimes  biaxial  with  slight  axial  diver- 
gence, from  exceptional  irregularities,  but  the  angle  not  exceeding  5®  and 
seldom  1°. 

Oomp.,  Var.— Biotite  is  a  magnesia*  iron  mica,  part  of  the  alumina  being  replaced  bj  sesqui- 
oxyd  of  iron,  and  protoxyd  of  iron  and  magnesia  existing  among  the  protozyd  bases.  Black  is  the 
prevailing  color,  but  brown  to  white  also  occur.  The  results  of  analyses  Tarjr  much,  and  for  the 
reason  already  stated — the  non-determination,  in  most  cases,  of  the  degree  of  ozydation  of  the 
iron ;  and  the  exact  atomic  ratio  for  the  species  and  its  limits  of  Tarietion  are  therefore  not  pre- 
cisely understood.  The  0.  ratio,  which  appears  to  be  dominant,  is  1  :  1  :  2,  ^ying  the  formula 
(il{^-f^3Gt)'Si*.  which  is  the  formula  of  garnet    In  some  cases  the  ratio  is  apparently  neai 
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1:H  :2i  and  1:2:3;  and  through  epedes  containing  much  iron  it  passes  to  micas  of  th4 
specisa  annite  and  lepidomelane. 

The  analyses  below  are  arranged  in  two  divisions ;  (A)  having  the  0.  ratio  approximately  1  : 
1:2;  (B)  having  other  various  ratios. 

Analyses:  A.  1,  v.  Kobeli  (Kastn.  Arch.  Nat.,  xii  29);  2,  S,  Smith  &  Brush  (Am.  J.  Sci.,  II. 
xvl  45);  4,  V.  Hauer  (Ber.  Ak.  Wien,  xiL  485) ;  5,  Smith  &  Brush  (1.  c.);  6,  J.  L.  Smith  (Am.  J. 
Scl,  n.  xliL  91);  7,  v.  Kobell  (L  c);  8,  v.  Kobell  (J.  pr.  Oh,,  xxxvi.  309);  9,  Bromeis  (Pogg.,  Iv. 
112);  10,  Ghodnef  (Pogg.,  IxL  381);  11,  Chodnef,  with  oxyd  of  iron  by  Mitscherlich  (J.  pr.  Oh., 
IxnvL  1);  12,  Kjerulf  (J.  pr.  Ch.,  Ixv.  187);  13,  H.  Rose  (Gilb.  Ann.,  Lm.  13);  14,  C.  Bromeis 
(Bischof's  Lehrb.  GteoL,  ii.  1418);  16,  Bukeisen  (Kenng.  Ueb.,  1856-67,  86);  16,  Scheerer  (ZS. 
G.,  xiv.  60);  17,  Kiebel  (ib.);  18,  A.  Streng  (B.  H.  Ztg.,  xxui.  54);  19,  Klaproth  (Beitr.,  v.  78); 
20,  H.  Bose  (Pogg.,  i.  75);  21,  v.  KobeU  (Kaatn.  Arch.  Nat,  xii  29). 

B.  22,  23,  Scheerer  and  Rube  (ZS.  G.,  xiv.  56);  24,  Varrentrapp  (Pogg.,  Ixi  381);  25,  Delesse 
(Ann.  Ch.  Phys.,  IIL  xxv.  14);  26,  Svanberg  (Ak.  H.  Stockholm,  1839,  172);  27,  Kjerulf  (L  c); 
28,  Svanberg  (L  a,  177);  29,  Haughtou  (Q.  J.  G.  Soc.,  xviii.  413);  30,  H.  Rose  (No.  20  above), 
81,  y.KobeU  (Na  21  above),  with  Mitscherlich's  determination  of  the  iron. 


A.  0.  ratio  approximaidy  1:1:2. 


1.  Monroe 

Si      & 
40-00  1616 

9e 

7-60 

2.      " 

89-88  14-99 

7-68 

8.      " 

89-51  15-11 

7-99 

4.  «*             40-21  19-99 

5.  Putnam 00.39-62  1735 

7-96 
6-40 

te        Sn 


6.  Ohester,l£s.39-08  15-88    7-12    

7.  Greenland  41*00  16-88    4-50  6-06 

8.  Bodenmais  40*86  15-13  13*00    

9.  Vesuvius    3975  15*99    8*29 


23*40 

21*15 
23*85 


0*31 


10. 
11. 
12-         " 

13.  L.  Baikal 

14.  L.Laach 

15.  Tyrol 

16.  Brand 

17.  " 


(})  40-91  17-79  11*02 
40-91  17-79  8-00 
44-63  19-04  4-92 
42*01  16-05  4-93 
4302  16-85  11-63 
88*48  15-71  14-49« 


7-03 


37*18  17-53    6-20  15-36MnO-31 
37*06  16-78    6-07  15*37        tr. 


18.  Harzburg   36*17  18*09    870  13-72      11-16 

10.  Siberia        42-50 11-60  2200     20        9*00 

20.  Miask  40*00  12*67  19-03     0*63    16-70 


SL 


42-12  12*83  20-78 


Ag      Ca       ]^a     £:        fi 

21-64 10*83  3-00 

23*69    1*12    911  1*80 

10*20  1-35 

1-66    0*90    6-22  2*89 

1-01    8-95  1-41 

23-68    2*63    7*50  2*24 

18-86 8*76  4-30 

22-00 8*83  0*44 

24-49     0*87  8-78  0-76 

19-04     0-30  9-96 

19-04     0-30  9*96 

20*89    2-05    6-97  0*17 

25-97 7-55 

18-40      0*71    1-15    8*60 

17-28      tr.     11-42  2-76 

9-05     0-79    2*93    614  3-62 

9*02     0-57    2*86    6*96  3*77 

0*62    tr.       7-59    2*28 

10-00  1*00 

6-61  

16.16 8*68  1*07 


F 
0-60,  fi  0*2=- 

99*76  K. 
0-95,  a  0-44= 

99-16  S.  &  B. 
0-95  a  0*44= 
98-95  S.  &  B. 

=98*97  H. 

1-20.010-27  = 

99-06  S.  &  B. 
0-76=98*60.  S. 
<r.=99-35  K. 

=100-26  K. 

ganguo  0*1 

=98-62  B. 
=99-02  0. 
9803  0. 

=98*97  K. 

0-65=97-16  R 

=100*36*B 

=100'09B. 

^ti  2-47  = 

100-57  a 

1 i  3-64'>= 

101-10  K. 
0*86=98-69  S. 

=98  K. 

2*00  ft,  Pe  1*03. 

=97-27  R. 

=101-53  K. 


B.  0,  ratio  approxmatOy  1:2:3,   1 :  1^  :  2^,  efc. 

22.  XMbeiK     37-60 1787  1298      9-96     020    1015     0*45    300      083    8*48    'Xi  306= 

99*42  S 

23.  "  36-89 16-00 16-29      6-96    9*65     1-75  6-06    440    ti  816= 

100-15  R 

24.  Zmeribal    39*85 16*07  18-21 15*60    0*43  [1868,  loss  ind],    Yarr. 

26.  Alp8,d£.^.  41*22  13-92  26*90     1-09      4*70     268    1-40      6*05   0-90     1*58=100*34  D 


•  Xadi  anunonlaeal  water  given  off  on  Ignition,  and  anal,  made  on  the  mineral  after  thns  drjing. 
k  Ooaftalning  Fe  and  AL  •Ab  pabUshed,  protoxjd. 

20 
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Si 

£1      9e 

fe 

fta 

Ag 

Ca 

fTa 

ft 

fi 

P 

26.  Pargas        42*58 

21-68  10*89 

0-75 

10-27 

1-04 

8-46 

3-86 

0-61=99-02  a 

27.Bifel,6r.-5».43]0 

16-06  26-89 

10-82 

0-81 

0-82 

4-62 

1-60 

— la  1-03- 

103-59  K 

28.  It08endahl44'4l 

16-86  

20-71 

0-45 

11-26 

1-50 

4-05 

1-13 

0-41  =  101-68  a 

29.  Gar.Wood  44*40 

21-62  10-72 

3-96 

1-28 

6-14 

2-70 

0-74 

6-18 

1-20 

=98-84  EL 

80.  Kiask         4000 

12-67    1-97 

15-39 

0-63 

16-70 

ir. 

6-61 

2-10  ft  1-63  = 

95-70  a 

ai.        "          42-12 

12-83    2-63 

16-32 

1616 

868 

1-07 

=98-60  K. 

In  anaL  5,  Gr.=2-80,  the  mica  talc-like,  pale  ywlL-gtu  by  transmitted  light,  inelastic,  waxy, 
probably  somewhat  altered;  6,  chlorite-like,  with  emery,  eta;  8,  G.=2-7;  1^  17,  from  the  Era- 
gebirge ;  18,  from  gabbro,  opt.  char,  not  g^ven ;  22,  23,  bronze-brown  to  black,  in  gneiss ;  25,  out 
of  protogine  of  Alps ;  29,  from  granite,  Ireland. 

In  the  Vesuvian  biotite,  anal  12,  0.  ratio  for  ti,  fi,  Si=  10-05 :  10-86  :  28-17;  anal  10,  9-87 
12-83:  21-24=1  :  li:  2^;  anaL  11  (10  as  modified  by  MiUcherlich),  925  :  9-93  :  21-24.  AnaL  16, 
as  it  stands,  gives  the  ratio  1  :  1^ :  2^^;  18,  1  :  1  :  If ;  22  to  29,  nearly  1 :  2  :  3,  bat  some  defi- 
ciency of  protoxyds  in  27,  28,  making  the  ratio  nearer  1 :  2J :  4.  The  last  two,  30,  81,  are  the 
analyses  by  Bose  and  t.  Kobell,  Nos.  20,  21,  with  the  te  and  Pq  as  recently  determined  by  A. 
Mitscherlich.  Mitscherlich's  results  change  the  ratio  ft-om  1 :  1 :  2  to  nearly  5 :  3 :  10,  or  the  ratio 
approximately  of  phlogopite ;  and  if  his  determination  should  be  sustained,  the  Siberian  mica 
analyzed  would  appear  to  be  phlogopite. 

A  chrome  magnesia  mica  (CfhromgUmmer)  of  a  green  color,  from  Schwarzenstein,  in  Zillerthal,  af- 
forded Schaf  hiiutl  (Ann.  Ch.  Pharm.,  xlvl  325)  over  6  p.  c.  of  oiyd  of  chromium,  and  the  0.  ratio 
for  the  whole  6-4  :  96  :  2475=2  :  3  :  8.  Ho  obtamed  Si  47-68,  Si  15-15,  <5r  5*90,  Pe  5-72,  flu 
1-05,  Mg  11'68,  ifiTa  1-17,  1^  7-27,  S  2-86=98-88. 

Tjr^  etc. — Same  as  phlogopite,  except  that  with  the  fluxes  it  gives  strong  reactions  for  iron. 

Obs. — ^Biotite  was  first  shown  to  be  optically  uniaxial  by  Biot,  after  whom  it  is  named ;  and 
later,  to  be  hexagonal  in  crystallization  by  Marignao  (Bibl.  Univ.,  1847,  SuppL  vL  300);  Brooke 
and  MQler  (Min.,  387);  Kokscliarof  (Min.  RussL,  iL  291);  and  quite  recently,  and  after  careful 
measurements,  by  Hessenberg  (Min.  Not,  No.  viL  15,  1866).  But  still  the  crystals  are  often 
slightly  biaxial,  as  first  remarked  by  Silliman  (Am.  J.  ScL,  11.  x.  372,  1850),  and  "W.  P.  Blake 
(ib.,  xiL  6,  1851);  and  later  by  Dove  (Ber.  Ak.  Berlin,  1853),  Senarmont  (Ann.  Ch.  Phys.,  III. 
xxxiii.  391,  xxxiv.  171),  Grailich  (Lehrb.  d.  Kryst,  1856),  and  others.  On  the  ground  of  the 
biaxial  character  observed,  Descloizeaux,  in  his  Min.,  L  88,  1862,  made  the  species  orthorhombic. 
Blake  examined  specimens  from  Greenwood  Furnace ;  a  silvery- white  var.  fr.  £aston.  Pa.  .*  a 
crimson  from  Topsbam,  Me. ;  a  fiery-red,  by  transmitted  light,  from  Moriah,  Essex  Co.,  N.  Y. ;  a 
dark  bottle-green  from  Moor*8  Slide,  Ottawa,  Canada ;  and  seven  different  varieties  from  Vesuvius. 
But  the  divergence,  which  was  in  all  very  small,  was  not  measured.  One  of  the  uniaxial  micas 
examined  by  Biot  is  stated  by  him  to  have  come  from  Topsham,  Me.  Kokscharof  found  some 
crystals  from  Vesuvius  true  uniaxial. 

The  following  are  the  results  of  measurements  by  Senarmont  and  Grailich  (two  or  three  of  the 
micas  perhaps  phlogopites): 

1.  Axial  plane  paraUel  io  (he  longer  diagonal 

1.  Greenwood  Fiunace  0** — 1**  Grailich. 

2.  PeUegrino,  Tyrol ;  hexagonal ;  in  limestone  0  — 1        ^ 

3.  Karosulik,  Greenland;  sea-green  1  — 2   Grailich, 

4.  Lake  Baikal;  dark  brown  1  —2        " 
6.  Adun-Tschilon,  Siberia ;  reddish-brown,  in  dolomite  (phlogopite  ?)  1  — 2        *' 

6.  Ceylon ;  dear  green,  transparent  1  — 2  Senarmont 

7.  Philadelphia ;  clear  olive-green  (phlogopite  ?)  8  —4        " 

2.  Axial  plane  paraUd  io  the  sJiorier  diagoTioL 


1.  Vesuvius ;  so-called  meroxene 

2.  Vesuvius ;  dull  green  to  ooloriess 

3.  Vesuvius ;  brownish-green 

4.  Vesuvius;  bluish 

6.  Vesuvius ;  greenish-black  in  pumice 

6.  Lu .Baikal;  deep  brown,  transparent^  hexagonal 


0*'— I'Grailiob. 
i  " 

2  •• 

3  " 
4 

1  SeuarmonL 
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7.  EastoD,  Pa. ;  RilTezy  white  l"*— 2*  GraOioh. 

8.  Fassa,  Tyrol ;  lesembling  merozene  1  — 3        " 

9.  Saston,  Pa. ;  green  3  —4        '' 

Grailicli  foand  the  angle  0°,  or  zero,  in  mica  from  ZUlerthal ;  Norway,  dark  green ;  Kariat^ 
iark  oliye-green;  Retzbanya,  greenish  to  colorless;  Goshen,  pistachio-green;  Leonfelden,  black; 
Magura^  dark  red ;  Altenberg,  dark  bluish ;  Ilora,  black ;  Besztercze,  dark ;  AnaksirksarkUch, 
liver-brown. 

The  Yesnyian  biotite  found  on  Kt  Somma  (Merozene  of  Breith.)  oocurs  in  brilliant  crystals 
with  numerous  polished  faoets.  Other  foreign  localities  are  named  in  connection  with  the  anal- 
yses. The  mica  from  Greenwood  Furnace,  Monroe,  N.  Y.,  analyzed  by  von  Kobell  (anal.  1), 
occurs  in  large  and  very  regular  rhombic  prisms  (sometimes  5  or  6  in.  across)  oblique  from  an 
acute  edge ;  and  also  in  tetridiedral  pyramids ;  the  faces  of  the  p3rramids  indine  to  the  deavage 
plane  at  113**  to  ll^*" ;  v.  Kobell  g^ves  for  the  angle  BAR  (faces  of  the  pyramid)  71°  to  7 2"*.  This 
is  the  same  mica  with  that  analyzed  by  Smith  and  Brush  (anal.  2,  3),  as  Prof.  Brush  has  assured 
himself  by  an  ezamination  of  von  Eobell's  spedmens  at  Munich. 

Alt. — RtMian  is  considered  an  altered  biotite ;  it  occurs  in  small  bezagonal  forms,  of  a  red 
color,  in  a  kind  of  wacke.  Steatite  is  also  a  result  of  the  alteration  of  this  spedes,  as  in  granite 
at  Brunn  and  Thierscheim.  Among  the  above  analyses,  several  indicate  indpient  change  by  the 
water  and  chlorine  present.    Mica,  altered  to  magnetite,  has  been  observed  in  the  Tyrol. 

The  EukamptUe  of  Kenngott  (Uob.,  1858, 58, 1855,  and  described  under  tlie  name  CJUoril  ahriUcTies 
Mineral  in  Ber.  Ak.  Wien,  zL  609,  1853)  is  a  hydrous  biotite,  probably  a  result  of  alteration, 
from  Presburg,  Hungarj.  It  is  between  mica  and  dilorite  in  its  characters.  Color  nearly  black, 
but  in  very  thin  folk  brown  to  hyacinth-red  or  reddish-yellow;  H,=2— 2*5;  G.-=2*73.  Com- 
position, according  to  an  analysis  by  v.  Hauer  (L  c),  Si  38-13,  ^l  21*60,  te  19*92,  Mn  2*61,  Ag, 
by  loea,  13-76,  fl  3*98=100,  giving  the  ozygen  ratio  for  ft,  fi,  Si,  fl=l  :  1  :  2  :  i.  The  Voigiiie 
of  Schnud  may  also  be  a  hydrated  biotite.    See  under  Htdbous  ShjoatkS)  p.  893. 

290.  LEPIDOMBIiANE.    Haumann,  Gel  Anz.  GoU.,  045,  1840. 

Hexagonal  ?  In  small  six-eided  tables,  or  an  aggregate  of  minute  scales. 
Cleavage  basal,  eminent,  as  in  other  micas. 

H.=3.  G.=3"0.  Lustre  adamantine,  inclining  to  vitreous,  pearly. 
Color  black,  with  occasionally  a  leek-green  reflection.  Streak  grayish-green. 
Opaque,  or  translucent  in  very  thin  laminae.  Somewhat  brittle,  or  but  little 
elastic.     Optically  unaxial ;  or  biaxial  with  a  very  small  axial  angle. 

Comp. — An  iron-potash  mica.  0.  ratio  for  bases  and  silica  1:1;  for  1^  S,  mostly  1  :  3,  but 
varying  to  1  to  more  than  3 ;  of  doubtful  limits,  on  account  of  the  doubts  as  to  the  state  of 
the  iron  in  most  of  the  analyses.  1  :  3  for  the  ratio  of  :ft,  fi  gives  (^It'+f  fi)'Si'.  Bi£fers  from 
biotite  in  the  smaller  proportion  of  protozyds  aud  little  aluniina  and  magnesia,  but  appears  to 
agree  with  it  in  optical  characters. 

Analyses:  1,  Soltmann (Pogg.,  L  664);  2,  Svanberg (Ak.  H.  Stockh.,  178,  1839);  8-7,  Haugh- 
Ion  (J.  G.  8oa,  ZT.  129,  zviiL  413,  PhiL  Mag.,  IV.  zviil  259);  8,  Dling  (Gieb.  u.  Heinta,  ZS.Kat., 
1854,  339): 

Si       Si       Fe     f*e    libi   llg  Oa    fTa     &    S 

1.  Wermland  37*40  1160  27*66  1243 0-26      9-20  0-60r=99'49  Soltm. 

2.  Abborforss  89*45    927  36'78     1-45  2*54  3*29  0*31 506  1'83,  Oa  0-32, P 0*29= 

99*58  Svanb. 

8.  Jonesed,  Sw.  39-70  12*25  23*55  0*96  1*00  7*25  448  0*47  7*30  1-00=99*76  Haughton. 

4.  Carlow  Co.  86-55  1708  28-70  3-56  1-95  307  061  035  9-45  4'30=99-61  Haughton. 

5.  BaHygihen  36-20  15*95  27*19  064  150  5-00  0*50  0*16  8*65  3-90=99  69  Haughton. 

6.  Glenveagh  3616  19-40  2631  062  0*40  4*29  0*68  0*48  900  240=99-64  Haughton. 

7.  Canton  36*60  20-80  19*70  7*74  1-70  4-46  0-56  0*10  9*00  0-25=99-81  Haughton. 

8.  Haindorf,  Sileaia  86*98  20-26  2814 616  2*96  5*44  8  52 =108-45  Illing. 

The  original  lepidomelane,  anal.  1,  affords  the  0.  ratio  1:3:4.  The  Irish  variety  (anal  4,  5,  6, 
7)  affords  as  a  mean  result,  1:8-3:  4*1 ;  No.  4  is  from  BaUyellin,  and  5,  6,  from  Donegal  Go.  The 
Abborforss  mica  afibrds  1  :  4*6  :  6*2 ;  but  if  the  water  be  made  basic,  1  :  3*1  :  4*8 ;  and  anal.  8 
corresponds  to  1  :  8*2  :  3*8 ;  both  near  1:3:4.  The  mineral  of  the  last  has  G.=3-96,  and  if 
rery  fusible. 

Pyr^  etc. — B.B.  at  a  red  heat  becomes  brown  and  fuses  to  a  black  magnetic  globule.  Easily 
decomposed  by  muriatic  add,  depositing  silica  in  scales. 
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Obs.— A  ecaly-massiye  mineral  at  Persberg  in  Wermland,  Sweden,  oontaming  imbedded  prismi 
of  hornblende,  the  soedea  half  a  line  or  so  across ;  misa-like  at  Abborforsa  in  i^nland;  in  granite 
in  Ireland,  at  Ballyellin  in  Carlow  Co.,  Leinster,  at  Ballygihen  in  Donegal  Co.,  and  at  C^ton, 
moally  in  largish  crystals  or  plates  (^  inch  across  and  larger).  The  DonegsJ  and  Leinster  Co.  mica 
is  optically  uniaxial,  according  to  Haughton.  The  granite  contains  also  a  white  muscovite  (see 
anal.  8-11,  under  Muscoyitb);  and  in  some  cases  the  black  and  white  form  parts  of  the  same 
crystal ;  and,  where  so,  the  optic-axial  dirergence  of  the  muscoTlte  was  dinunished,  according 
to  some  trials,  20*".    Named  from  Xorif,  acalej  and  nSXatj  black. 

Alt. — Haughton  gives  the  following  as  the  composition  of  an  altered  form  of  the  black  mica 
of  Donegal  Co.,  Ireland  (Nos.  5,  6,  above);  it  was  from  Castlccaldwell :  §i  81*60,  -M  19-68,  -Pe 
23-35,  :^e  4-04,  Mn  120,  Mg  7-03,  Ca  0-45,  ]5fa  0-74,  ^  3*90,  fl  8-68=100-67.  It  approaches  o 
chlorite. 

Pterolitb  of  Breithaupt  (B.  H.  Ztg.,  xxiv.  336)  appears  to  be  an  altered  lepidomelanc,  of  :i 
pearly  lustre,  and  a  color  between  olive-green  and  liver-brown ;  scaly  massive  in  texture.  In  the 
analysis  by  R.  Muller  he  found  part  of  the  mineral  soluble  in  heated  muriatic  acid  and  part  not* 
and  in  analyses  of  the  whole  and  the  parts  separately,  the  following  results : 


gi 

%1 

Fe 

*e 

ftg 

Ca 

Sa 

& 

fi 

1.  The  whole 

2.  Sol.  part 

3.  InsoL  part 

39-38 
36*08 
50-U 

6*66 

4*99 

1203 

19-89 
25-98 

16-43 
14-28 
23*43 

0-56 

6*47 
6*43 
6*88 

2-81 
3*68 

7-86 
7*96 
7-52 

1*39 
1-31 

The  0.  ratio  for  the  soluble  part  is  2 :  3  :  5;  for  the  insoluble,  3  :  2  :  10.  It  occurs  at  Brevig^ 
Norway,  with  astrophyllite,  wohlerite,  segirite,  etc 

A  Brevig  mica  afforded  A.  Dufrance  (ZS.  Q.,  xlv.  100)  8l  35-93,  3tl  10  98, 3Pe  9*82,  ^e  26*93, 
An  0*72,  Mg  5*13,  Ca  104,  ]5ra  5*18,  K  0*24,  fi  4*30,  ti  0-99=101-26.  It  is  probably  an  altered 
mica,  as  shown  by  the  amount  of  soda  present 

Bastonttb  Is  a  mica  in  large  plicated  plates,  of  a  greenish-brown  color,  greasy  lustre,  very 
small  optical  angle,  easily  flisible  into  a  black  enamel,  discovered  by  Dumont  in  a  quartEite  from 
Bastoigne,  Duchy  of  Luxembourg  (DescL  Min.,  498,  1862). 

A  brownish*biack  mica  from  Benchthal,  in  the  Schwarzwald,  with  alight  optic-axial  angle  and 
pearly  metaUoidal  lustre,  afforded  Nessler  (Jahresb.,  1863,  820)  §i  38-34,  £l  33*80,  Fe  13-73,  te 
7*40,  fig  0-30,  iSa  0*66,  £  422,  £[  1-36,  F  tr.,  fi  0-60=100-37. 

291.  Annitb  Dana.  The  lepidomelane  of  Cape  Ann,  described  and  analyzed  by  J.  P.  Cooke 
(Am.  J.  ScL,  IL  xliii.  222),  differs,  according  to  the  analyses,  in  having  tlie  0.  ratio  1:2:3,  instead 
of  1  :  3  :  4.  In  optical  and  other  physical  characters  it  is  like  lepidomelane.  It  occurs  in  plates 
and  disseminated  scales;  H.=8;  G.=3'169  ;  color  black;  streak  dark  green ;  opaque,  except  in 
very  thin  folia.    Cooke  obtained : 

Si         *1        Fe       »n      te      Ag       Li        t.     Sra,ftb   fi      8iF» 

A.  (J)  39-56     16*73     1207     0-60     17*48     0*62     0*59     10-66    '  tr,      1*60    0'62=100*42. 

B.  37-39     16-66     13*74    064     19'03    0-59    10-20    1'75    =100. 

Anal.  B  is  deduced  from  A  on  the  supposition  tliat  the  mineral  was  mixed  intimately  (as  a 
result  of  contemporaneous  crystallization)  with  cryophyllite,  an  associated  species  at  the  locality, 
and  that  the  amount  of  lithia  indicated  the  proportion  of  ciyophylUte.  0.  ratio  deduced  for  the 
latter  for  %  fi,  §i,  6=6-2  :  12-1  :  19-9  :  1-6.  It  maybe  found  that  the  biotites  having  the  O.  ratio 
for  It,  S=l  :  2  should  be  here  placed. 

Occurs  in  the  Cape  Ann  granite,  with  cryophyllite,  orthodase,  albite,  and  iJicon  (qyrtoUte). 

292.  ASTROPHTIiUTE.    AstrophylUt  Scheerer,  B.  IT.  Ztg.,  xiiL  240,  1854. 

Orthorhombic ;  habit  monoclinic.  /A  7=120°.  Usually  in  tabular 
prisms ;  often  lengthened  into  strips  with  parallel  sides  in  the  direction  of 
the  shorter  diagonal.  Observed  form  a  narrow  tabular  crystal,  terminating 
in  front  in  two  planes  of  an  octahedron,  and  below  these  one  of  a  macro- 
dome  ;  the  front  angle  of  the  former  160°,  and  the  edge  between  the  planes 
inclined  to  O  125° ;  0  on  tlie  macrodome  130°.  Cleavage :  basal  eminent. 
Sometimes  in  stellate  groups. 

H.=3.  G.=3'324,  Pisani.  Lustre  submotalliCj  pearly.  Color  bronzo 
yellow  to  gold-yellow.    Powder  resembling  that  of  mosaic  gold.    Translu 
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cent  ill  thin  leaves.    LaminsB  only  slightly  elastic.     Optie-aidal  diver- 
gence 118° — 124° ;  bisectrix  normal  to  the  cleavage-surface ;  Descl. 

Oomp^— Perhaps  (&*,fi)'  Si*,  the  titanium  oxyd  being  included  with  the  bases.  The  protoxyds 
molnde  prot  of  iron  and  manganese,  with  potash,  soda,  eta ;  the  sesquiozTds  those  of  iron  and 
alammam ;  the  deutoxyds  that  of  titanium,  and  perhaps  that  of  zirconiimi.  Analyses :  1,  Pisani 
(C.  R,  2tL  846);  2,  3,  4,  Scheerer,  Meinecke,  and  Sieveking  (Fogg.,  czziL  113) : 


Si 

ft 

&        ^\ 

9e 

*e      Mn 

ftg 

Oa 

Li 

]?ra 

&     ign. 

1.  33-23 

T-OD 

4-97    400 

3-76 

23-58    9-90 

1-27 

1-13 

1r. 

2-61 

5-82  1-86=90-11  P. 

2.  32-21 

8-24 

3-02 

7-97 

21-40  12-63 

1-64 

2-11 

2-24 

3-18  4-41=99-05  a 

3.  32-35 

8-84 

3-46 

805 

18-06  12*68 

2-72 

1-86 

402 

2-94  4-53=99-51  M. 

4.  33-71 

876 

S-47 

8-51 

25-21  10-59 

0-05 

0-95 

3-69 

0-65  4-85=I00-'US. 

Pisani's  analysis  gives  for  the  0.  ratio  of  ft,  tt,  fl,  Si,  %  9*78  :  4*07  :  2-99  :  17-72  :  l-65=ap- 
prozimately  (water  excluded)  10  :  4 :  8  :  17 ;  or  for  basQS  and  silica  1:1;  and  Siereking's  analy- 
sis affords  9-28  :  4*17  :  3*42  :  17*97  :  4'3I=(water  excluded)  1 :  1  for  bases  and  silica* 

Pyr.,  etc. — ^B.B.  swells  up  and  flises  easily  to  a  black  magnetic  enamel.  With  soda  or  bori^ 
a  strong  manganese  reaction.  Decomposed  by  muriatic  acid  with  a  separation  of  silica  in 
scales. 

Obs. — Occurs  at  Brevig,  Norway,  in  ziroon-syenite,  imbedded  in  lamellar  feldspar,  and  associ- 
ated with  catapleiite,  and  large  prisms  of  black  mica. 

293.  BCtTSOOVrrZL  Common  Uvea;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer, 
Zweiaxiger  Glimmer,  OervL  Muscovite  2>ana,  Min.,  356, 1850.  Phengit  v.  Kob„  Taf.,  62, 1853. 
Nacrite  (fir.  Mame)  Thorn.,  Bee.  Gen.  ScL,  332,  1886.  Fuchsite,  Chromglimmer  pt,  Scha/hauti, 
Ann.  Ch.  Pharm.,  xliv.  40,  1842.  Talcite  (fir.  Wicklow)  ITtomsotij  Rea  Gen.  ScL,  ilL  332,  1836 
[not  Talcite  JKnMi»=:mas8iTe  scaly  talc].  Adamsite  Sh^jK,  Hitchcock's  Bep.  G.  Vt,  i  484, 
1857. 

Ortborhombic.  I A  1=120^  Habit  monoclinic.  Observed  planes :  0 ; 
vertical,  /,  t-t,  i-t,  i-5  ;  domes,  6-i,  4-i,  2-t,  X^t^  l-i,  f-t ;  octahedral  (or  hemi- 
octahedral)  4,  3,  |,  2,  |,  |,  1,  V,  i,  i,  f ;  6-5,  fS,  fS. 

0  A  l.i=106°  53' 


O  A  4=94^  20' 
O  A  2=98  38 
C^  A  4=102  60 
=106  53i 


oau 


0  A  i=12r  16' 
(9  A  1-1=125  2 
O  A  f  i=114  29 
0  A  6-i=92  64 

285 


0  A  2-i=98  38 
0  A  4-1=94  20 
(?  A  6-5=92  31 

286 


Ifiaak,  UiaL  Binnen  Valley. 

Cleavage :  basal  eminent ;  occasionally  also  separating  in  fibres  parallel 
to  a  diagonal.  Twins :  often  observable  by  internal  markings,  or  by  polar- 
ised lignt ;  composition  parallel  to  /  consisting  of  six  individuals  thus 
united ;  sometimes  a  union  of  /  to  i-u  Folia  o5en  aggregated  in  stellate, 
plamose,  or  globular  forms ;  or  in  scales,  and  scalv  massive. 

H.=2— 2*5.     G.=2'76— 3*1.    Lustre  more  or  less  pearly.     Color  white, 
gray,  brown,  hair-brown,  pale-green,  and  violet,  yellow,  dark  olive-green 
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rarely  rose-red  ;  often  different  for  transmitted  and  reflected  light,  and  dif 
ferent  also  in  vertical  and  transrerse  directions.  Streak  uncolored.  Trans* 
parent  to  translucent.  Thin  laminse  flexible  and  elastic,  very  tough 
Double  refraction  strong ;  optic-axial  angle  44°— 78°. 

Ck>inp^-0.  ratio  for  ft+&  Si  1  :  U;  niety  1 :  H,  and  for  ti,  S  either,  approziraatelj,  1  :  e, 
I  :  9,  or  1 :  ]  2 ;  &=pottt8h  (K)  almost  solely.  These  ratios  maj  hereafter  prove  to  be  difierent 
after  a  correct  determinatioii  in  each  case  of  the  degree  of  ozydation  of  the  iron.  Flaorine  is 
present,  but  not  over  1  p.  a  has  in  any  case  been  detected. 

Water  is  often  present,  especiallj  where  the  latter  ratio  is  1  :  6  or  1  :  9 ;  and  it  sometimes 
amounts  to  5  p.  a ;  and  the  kinds  containing  3  to  5  p.  c.  of  water  have  been  referred  to  the  spe- 
cies MargarodUU  ;  making  the  water  basic  in  such  kinds,  the  0.  ratio  for  bases  and  silica  becomes 
1 :  If  as  in  other  unisilicates.  The  hydrous  kinds  so  graduate  into  the  anhydrous  that  the  analy- 
ses are  here  brought  all  together,  although  the  spedes  margaroditt  is  introduced  on  page  487. 
The  ratio  1 :  li  may  indicate  that  mnsoqvite  is  a  combination  of  3  parts  of  a  unisilicate  and  2  of 
a  bisilicate,  as  in  the  formula  3  (ft',  H)'  ^' + 2  (&',  fi)  §i\  But  if  the  mineral  is  a  true  unisilicate,  as 
its  relation  to  biotite  and  phlogopite  would  indicate,  but  with  an  excess  of  silica,  the  formula  may  be 
(&*,  fi)'&'+li§i;  or  else  with  half  the  excess  of  silica  basia  With  the  O.  ratio  I  :6forftandfi» 
tlie  bases  correspond  to  +&•+♦  fi;  wiUi  1 :  9,  to  A  ^•+  A  5;  with  1 :  12,  to  h  ^'+11  fi. 

The  analyses  are  here  arranged  in  grouiw ;  first,  according  as  the  oxygen  ratio  between  the 
bases  (ft+fi)  and  silica  (§0  is  1 :  H,  or  1 :  H ;  and  subordivObdy^  into  those  in  which  the  oxygen 
ratio  between  the  protoxyds  (ft)  and  sesquioxyds  (S)  is  either  1 :  6  approximately,  or  1  : 9,  or  1 : 
12.  It  is  to  be  remarked  that  the  incipient  alteration  of  a  mica,  attended  with  the  introduction  of 
a  little  magnesia,  lime,  or  soda  (l^g,  Ca,  or  Na),  with  a  remoyal  or  not  of  some  potash  (It),  might 
mcrease  the  proportion  of  protoxyds  and  thus  change  the  latter  ratio  from  1 :  12  to  1 : 6,  or  pro- 
duce the  intermediate  gradations. 

Analyses:  A.  1.  0.  ratio  o/ft,  fi,  1 :  6 ;  1,  Delesse  (Ann.  d.  M.,  IV.  xvi  202) ;  2, Rammelsberg 
(Pogg.,  Ixxii-  38) ;  8,  SchafhauU;  4-6,  Smith  k  Brush  (Am.  J.  Sd.,  U.  xvi  46, 47,  xv,  2r0) ;  7,  8, 
Haughton  (Phil  Mag.,  IV.  ix.  272);  9,  Sullivan  (J.  a.  Soa  Dublin,  ir.  165);  10-18,  Haughtoa 
(1.  c,  and  Q.  J.  G.  Soc.,  xviu.  414,  xx.  280). 

2.  0.  ratio  o/  ft,  fi,  1 :  9 ;  14,  Kussin  (Ramm.,  4th  Suppl,  75,  and  Min.  Ch.,  657) ;  15,  Roth  (Za 
O..  TU.  16);  16,  Schafhautl  (Ann.  Ch.  Pharm.,  xKr.  40);  17,  18,  Fuchs  (Jahrb.  Min.,  1862,  796); 
19,  Apjohn  (Q.  J.  ScL  Dublin,  i.  119) ;  20,  B.  Boricky  (Ber.  Ak.  Wien,  liy.  287). 

8.  0.  ra<ioo/ft, fi,  1:  12;  21,  22,  H.  Rose  (Schw.  J.  xxix.282,Gab.Ann.,lxxi  13,  Pogg.,175); 
23,  Svanberg  (Ak.  H.  Stockh.,  1839,  165);  24-26,  H.  Rose  (L  a);  27,  J.  D.  Darrack  (This  Min, 
1860,  357);  28,  v.  Hauer  (Ber.  Ak.  Wien,  xlvil  216). 

B.  29,  7.  Rath  (Pogg.,  zcviii.  285);  30,  Kjerulf  (Ramm.  Min.  Ch.,  668);  31,  7.  Rath  (Pogg.,  xc 
288) : 

A.  Oxygen  ratio  of  B+fi  to  Si  1  :li,  or  nearly.  In  1,  1 :1*25;  2,  1: 124;  S,  1: 126;  4j  6,  1: 
1-26;  6,  1:1-2;  7,  1:12;  8,  1:1-24;  9,  1:1-22;  10,  1:1-28;  12,  1:1-26;  13,1:1-25;  14,  1: 
1-23;  15,  1:1-12;  16,  1  :1'26;  17,  1  :1'35;  18,1:1-21;  19,1:1-2;  20,1:1-26;  21,1:1-28. 

1.  0,  ratio  o/  B,  S,  1:6.    (Maroaboditb  in  part.) 

Si      Si     Fe  fig    Oa    5ra      £:     £[     F 

1.  StEtienne  46-23  38  08  8-48  210  1-45    ^'87  412  *r.,  fin  <r. =99-28  Delesso. 

2.  7  47-84  32-66  3-06  128  0*29  1-55  10-26  2-43  =9906  Ramm. 

8.  Zillerthal  47-05  34-90  1-50  1-95   4*07     7-96  1-45  =98*88  Schafh. 

4.  Monroe,  Ct.  46-60  88-91  269  090  2-70    7-82  4 68  082,  01  0-31=99-78  a  A  B. 

5.  "        "  46-70  88-76  811  1-16   2-85    7*49  490  0-82,  01  0-31  =  100  09  a  <k  B. 

6.  Litchfield,  Ot  44*60  36-23  1*34  0*37  0-50  4*10    6-20  5-26    tr,  =100-60  &  ft  K 

7.  Dublin  Oa  4847  31-42  4-79  113  138  1-44  1071  5-43   ^=99  77  Haughton. 

8.  Glendalough,  4471  31-18  4-69  090  1-09  1-27     9-91  6-22   =99*92  Haughton. 

9.  Glenmalur©  4741  86-21  8-11  1-57  1-29  2-51     5-61  2-37  0  86=100-84  Sullivan, 

10.  Mt  Lemster         44-64  80-18  6-35  0-72  tr,     12-40  6-82   =99-61  Haughton. 

11.  Donegal,  wMie      4480  29-76  8*80  0-71  045  0'32  12*44  200   ,  Mn  0*48=99 76  Haught 

12.  **  "  46-24  85-64  2-24  0-71  0-61  0*64  10*44  400   ,  f'eO^O,  fin 0*24= 100*21 

Haughton. 
18.  Ttterby,    »*  44-64  86*86  8*52  0*86  090  1*44  10*68  2-80  — ^,f'eO*S,finO-2=100-20H 

2.  0.  ratio  0/&,  S  1 :  9  approximately  (MABaARODin  or  Damouutb  in  part)  (in  13,  1  :  10*5 
aHI  :9*1;  inl6,  1:7-6> 

14.  ZsidoTaos   .  48-07  88*41   tr. 10*10  8-4S  — ,  fin  «r.~100  Kasmn. 
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3i      Sx     Fe    ftg    Ca  ]^a     &      ]G[     F 

16.  liMDS,  Tyrol         44-71  35-29  4*12  0-39  0*98        8*82       5*69   =100  Roth. 

16L  Zfflerth.,  Ikichaiio  47-96  34*45  1-80  071  0-69  0*37  10-75   0-35,  €r  8-95=100'92  Sdiafhi 

17.  Hara,  hUuk  45-02  Sfi'OO  6*67  8*08  0-13  1*04    3-89  331  1*16,  Un  1-75=101-05   Puchft 

18.  "  "  44-56  34*63  6*60  8*04  0*13  1*03     8*85  8*28  1-16,  Mn  1-73=100  Fuchs. 

19.  Ross  Hal,!  46-42  37-92  0*46  0-17  0*67  1-54    9-63  4*40    =101-21  Apjohn. 

20.Dobrowa  48-74  37-96   241  2*68   3*07  5-45   =  100-26  Boricky. 

8.  CraUo  o/fi,fil:12  (in  16,  1:12-4;  in  21,  l;12-5;  22,  1:  9-6;  23,  l:13-3j  24,1:11*9 
26,  1:  12-4;  26,  1:  11-2). 

21.  Uto  47*50  87-20  3-20 960  2-63  0-58,  Sin  0-81  =  101*47  Rose. 

22.Broddba  46-10  81*60  8-65   . 8*39  1*00  106,  iSln  1-26=9806  Rose. 

23.         "  47-97  32-85  5-37 8-31  8-32  0-72,  Mn  1-50=99-54  Sv. 

24.Fahlun  46-22  34-52  6-04  2*11» 822  0-98  103=90*12  Rose. 

25.  Kimito  46*36  36-80  4-53 9-22  1-84  0*67=99-42  Rose. 

26.  Ochotsh  47-19  83-80  4*47  2-58*0-13   8-35  4*07  0-28=100-87  Rose. 

27.  UnionTme  46-75  89*20    <r.    1*02  089   6-56  4-90   — =98*82  Darrack. 

28.  Rio  Janeiro,  bnk.  47-60  35*70  4*31  0-69  0*43   6*07  404  =9874  Hauer. 

^MnOtncladed. 

K  Oxygen  ratio  of  ft-i-fi  to  Si  1 :  li,  or  nearly. 

29.  Hirschberg  49*04  2901  6-56  0-76  017  050  11-19  4-65  =100-87  Rath. 

30.  "  61-73  28-76  6-37  0-62    2-14    8  28 0-83=99*72  ^erulf. 

ai.Pargas  50*10  2806  6*46  0*40  241  1*26    7*56  8*87   =99*11  Ratli. 

In  anaL  1,  6. =2*81 7,  grayish-white,  in  graphic  granite;  2,  G.= 2*831,  silrer-white,  with  black 
toormaUne ;  4,  5,  with  topaz  and  fluorite ;  6,  G.=2-76,  colorless,  pearly,  with  cyanite ;  8,  G. =2*793, 
gray,  silvery,  trp.;  10,  gray,  silvery,  trp.;  14,  G.=2-817,  white;  16,  white,  pseud,  after  andalus- 
ite;  16,  18,  G.=3-123,  in  hezag.  scales,  from  granite,  opt  char,  not  given;  19,  G.=2*S02,  in 
ooarsdly  grouped  masses  of  intersecting  laminsB;  20,  G.=2'85;  28,  G.=2'86;  29,  G.=2-867, 
green,  pseud,  after  orthoclase;  30,  pseud,  afler  orthoclase;  31,  G. =2*833,  silvery  wliite,  11-11, 
Oa  0  removed,  pseud,  after  scapolite. 

The  rose-colored  micas  of  Goshen,  Mass.,  afforded  Mallet  (Am.  J.  ScL,  XL  xxm.  180)  &  9-08, 
ifa  0*99,  Li  0*64. 

A  greenish-black  mica,  constituting  a  micaceous  schist  or  rock  in  Derby,  Tt. — the  so-called 
Adamsiie  of  Shepard— consists,  according  to  G.  J.  Brush  (Am.  J.  Sd,  II.  zzziv.  216),  &i  47*70, 
Si  and  Fe  36*29,  Ca  0-24,  Mg  1-85,  alkalies  (by  loss)  8*77,  ign.  509,  and  has  all  the  ordinary  char- 
acters of  common  mica. 

Thomson  gives  for  the  composition  of  a  mica  reported  to  come  from  Orange  Co.,  N.  Y.  (Min  ,  i. 
860)  Si  49-38,  Xl  23-67,  Fe  7*31,  £  16-29,  Ca  6*13,  Li  0*06=101-89.  Littie  reliance  can  be  placed 
on  ibe  analysis. 

A  schist,  formerly  called  tcUcose  schist^  firom  Zillerthal  in  Tyrol,  and  named  didymiU  by  Scbaf- 
hautl  (Ann.  Ch.  Pharm.,  1843,  J.  pr.  Gh.,  Izzvi.  136,  not  didrimiU^  as  sometimes  written)  is  near 
musoovite  in  its  composition.  It  is  feeble  peariy,  and  grayish- white  in  color;  H.=l*6— '2;  G.= 
2-75.  Scbaf  hautl  obtained  Si  40-69,  atri8-16,  Pe  5'26,  :^a  1-23,  K  11-16,  fi[  0*60,  Oa  0  22-74= 
99*82.    It  lias  also  been  called  amphUogiU,    Probably  only  a  mica  schist 

A  variety  of  muscovite  (1)  composed  of  scales  arranged  in  plumose  forms  is  called  plumose  mica ; 
and  another  (2)  having  a  diagonal  cleavage,  cleaving  sometimes  into  thread-like  pieces,  prismaUc 
mica.  An  emerald-green  variety  (8)  is  iXiQjwhsUe  or  chrome-mica,  containing  sometimes  nearly 
4  p.  a  of  oxyd  of  chrome. 

Pyr.,  etc. — In  the  closed  tube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.=5'7,  v.  Kobell)  to  a  gray  or  yellow  glass.  With 
flaxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
ttdds.    Dooomposed  on  fusion  with  alkaline  carbonates. 

Obs. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  constituents  of  granite, 
gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  mot  with  in  granular  limestone, 
trachyte,  basalt,  lava ;  and  occurs  also  disseminated  sparingly  in  many  fragmental  rocks.  Coarse 
ameilar  aggregations  often  form  the  matrix  of  topaz,  tourmaline,  and  other  mineral  species  in 
granitic  veins. 

Siberia  affords  laminso  of  mica  sometimes  exceeding  a  yard  in  diameter ;  and  other  remarkable 
foreign  localities  are  at  Finbo  in  Sweden,  and  Skutterud  in  Norway.  See  above  for  other  localj- 
tfea.  tSuhsiiB  or  ckromt  mica  occurs  at  Greiner  in  the  Zillerthal,  at  Passeyr  in  1^1,  and  on  tbs 
Dorfiier  Alp^  as  well  as  at  Schwarzenstein. 


Digitized  by 


Google 


319 


OXYGEN  OOMPOUWDB. 


In  y,  Eamp.j  at  Acwortfa,  QniftoD,  and  Alstead,  in  granite,  the  plates  at  times  a  yari  aorost 
and  perfectly  transparent  In  Maine^  at  Paris ;  at  Buckfield,  in  fine  crystals ;  at  Unity,  of  a  green 
color,  on  the  estate  of  James  Neal  (Thomson's  nacrUe,  wrongly  referred  to  Brunswick).  In  Mass.,  at 
Chesterfield,  with  tourmaline  and  albite ;  at  Barre  and  South  Boyalston,  in  two  localities,  with  beryl ; 
at  MendoQ  and  Brimfield ;  at  Chester,  Hampden  Co.,  faint  greenish ;  at  Goshen,  rose- red  (sometimes 
misnamed  lepidolite) ;  prismatic  mica,  at  Russell.  In  OonTi,^  at  Monroe,  of  a  dusky-brown  color, 
having  internal  hexagonal  bands  of  a  darker  shade ;  at  Trumbull,  at  the  topaz  vein  in  coarse 
radiated  aggregations  (called  margarodite) ;  at  Litchfield,  with  cyanite,  colorless  and  pearly 
(margarodite),  G.=2*76;  in  brown  hexagonal  crystal  at  the  Middletown  feldspar  quarry  j  at 
Haddam,  pale  brownish,  with  columbite,  and  also  similar  at  another  locality  with  garnets.  In 
N".  York,  6  m.  S.E.  of  Warwick,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of 
feldspar;  a  mile  N.W.  of  EdenviUe,  in  six-sided  and  rhombic  prisms;  silvery,  near  Eden- 
ville ;  in  St.  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road  to  Pierrepont,  in  plates  7  in.  across ; 
town  of  Edwards,  in  large  prisms,  six-sided  or  rhombic ;  Greenfield,  near  Saratoga,  in  reddish- 
brown  crystals  with  chrysoberyl ;  on  the  Crolon  aqueduct,  near  Yonkers,  in  rhombic  prisms  with 
a  transverse  cleavage.  In  Penn.^  in  fine  hexagonal  crystals  of  a  dark  brown  color  at  Ponnsbury, 
near  Pennsville,  Chester  Co  ;  at  Union ville,  whitish;  Delaware  Co.,  at  Middletown,  smoky  brown 
with  hexagonal  internal  bands,  which  are  due  to  magnetite  (see  p.  150) ;  at  Chesnut  HiU,  near  the 
Wissahiccon,  a  green  variety ;  at  Leiperville,  Delaware  Co.,  ikint  greenish.  In  K  Jersey^  in  crystals 
at  Newton  and  Franklin.  In  Maryland^  at  Jones's  Falls,  a  mile  and  three-quarters  from  Balti- 
more ;  the  plates  show  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  which 
are  parallel  with  the  sides  of  a  hexagonal  prism. 

Marignac obtained  Oa4=94''  60',  and  Oa2=98"  80'  (fig.  286);  OA1=:107''  5',  from  aYesu- 
vian  crystal  Kokscharof  0 A  1=106''  63"  30",  Vesuvian  crystal;  Zepharovich  107"  3'  for  th« 
same  ang^e,  and  116**  13'  for  0  Af-i  (Ber.  Ak.  Wien,  liv.  286). 

The  following  table  contains  the  optic-axial  angle,  as  measured  in  the  air,  for  various  muBCc^ 
▼ites: 

1.  American;  as  measured  by  B.  Silliman  in  1850  (L  c.). 

Apparent  Angle. 

1.  New  York  Island,  4  m.  from  city,  violet-gray  56*  20' — 66*  40'  - 

2.  Boyalston,  Mass.,  dark  brown,  fine  crystal  57  80 
8.          lb.           lb.           lb.               ib.        another  58>-59 

4.  Penusbury,  Penn.,  smoky  brown,  striated  59 

5.  Philadelphia,  greenish-gray,  banded  60  30 — 61 

6.  ib.,        near  Fairmount,  smoky  brown,  resembles  Na  4  60—62  30 

7.  Oxford,  Maine,  light  brown  62  42—68 

8.  Monroe,  Conn.,  brown  with  patches  64  80 — 65  30 

9.  Boyalston,  Mass.,  violet-brown,  in  thick  plates  65 

10.  Local?;  greenish-gray;  in  crystals  66  80 — 66 

11.  Falls  road,  2^  m.  from  Baltimore,  transparent  brown  65  30—65  40 

12.  Near  Ellicott's  Mills,  Md.,  ib.  ib.  66  80 
18.  "Jones  Falls,**  near  Baltimore,  Uackish-greec,   symmetrically 

banded  66  16—66  30 

14.  Greenfield,  Conn.,  greenish-yellow  66  80 — 67 

15.  Haddam,  Conn.  (Quarry  Hill),  clear  brownish-green  .  67 

16.  Grafton,  New  Hampshire,  light  brown,  transparent  67  80 

17.  Unionville,  Penn.,  white,  corundum  locality  67 — 67  28 

18.  Acworth,  N.  H.,  greenish-gray,  in  granite.  67  16—67  SO 

19.  Grafton,  N..H.,  another  specimen,  light  brown,  with  qoarts  and 

tourmaline  68  5—68  20 

20.  Templeton,  Mass.,  transparent  brown  69  80 — 69  40 

21.  Orange,  Mass.,  lb.  ib.,    beantiflQ  crystals  69  80—69  40 

22.  WiUimantio  Falls,  Conn.,  brownish-green,  transparent  69  30—69  50 

23.  Pennsbury,  Penn.,  brown  crystals ;  another  locality  69  27 — 70 

24.  Boyalston,  Mass.,  dark  brown ;  2d  locality  69  40 — 70 

25.  Grafton,  N.  H.,  light  brown;  8d  specimen  69—69  80 

26.  Middletown,  Conn.,  brownish,  feldspar  quarry  TO — ^70  80 

27.  Chester,  Hampden  Ck>.,  Mass.,  greenish-white  70 — 70  80 

28.  Norwich,  Mass.,  greenish-yellow ;  spodumene  locality  70  80 

29.  Penusbury,  Penn.  (3d  local),  brownish-green  70—70  30 
80.  Goshen,  Mass.,  greenish-yeUow,  with  spodumene  70 — 70  80 
31.  Greenfield,  N:  Y.,  brownish;  chrysoberyl  locality  70  46—^1 
82.  Haddam,  Conn.,  brownish ;  in  large  plates  70 
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SIS 


Apparent  Angle. 

88.  GoQTernenr,  N.  Y.,  brownish-white,  in  boulder  TO" 

34.  Templeton,  Mass.  (2d  spea),  transparent  brown  70  15' 

35.  Leiperviile,  Del  Co.,  Pa,,  fwnt  greenish,  plicated  TO  30—71 

36.  Jefferson  Co.,  N.  Y.,  greenish;  in  a  boulder  71—71  80 

37.  Hebron,  Maine,  light  brown,  transparent  71  40—71  60 
sa  Norwich,  Mass.,  yellowish-green,  transparent  71  45 

39.  Haddam,  Conn.,  ib.;  columbite  locality  71  SO— 71  45 

40   E.  Chester,  Westchester  Co.,  K.  Y.,  yellowish-green  boulder  71  30—72 

41.  Paris,  Maine,  ib.  72  15—72  80 

42.  ib.,        ib.  ib.  72  30 

43.  Brunswick,  Maine,  whitish-brown,  silvery  72  37 — 72  50 

44.  Gouvemeur,  N.  Y.?,  rose  color  j  no  lithia  73—73  6 

45.  Orange,  N.  H.,  gray,  with  flattened  tourmaline,  quartz^  and  feld- 

spar 73—74 

46.  Pounal,  Maine,  nearly  colorless;  lithia?  mica  74  50 — 76 

47.  Goshen,  Mass.,  yellowish-green,  with  indicolite  75 

48.  ibi        ib.  ib.  ib.  76  30—76 

49.  Lenox,  Mass.,  roee-colored,  with  albite  75—75  30 

2.  Muscovites,  measured  by  Senarmont,  Grailich,  etc. 


(1)  OpUeal  oases  situated  in  (he  plane  of  (he  longer  diagonoL 

1.  Philadelphia;  transparent;  dear  olive-green 

2.  Siberia,  in  white  quartz ;  silvery,  imperf.  transparent 
S.  Arendal,  greenish-brown 

4.  Ziilerthal,  in  albite ;  silvery,  imperf.  transparent 

5.  Arendal,  in  a  feldspathic  rock  ;  transparent;  pale 

6.  Loa ?;  transparent;  dear  brown 

7.  Warwick;  yellowish-brown 

8.  Couzeran  ? ;  silvery,  greenish-gray,  with  concave  surface  of  dearage 

9.  St  Grothard,  in  quartzose  gneiss;  hezag.;  silvexy;  dear  gray 

10.  Schwarzenbach,  Austria,  pale  green 

11.  Miask;  transparent;  dear  olive-green 

12.  Katherinenburg;  transparent;  dear  pale  rose 

13.  Nertschiusk 

14.  Bothenkopl^  l^ol;  green 

15.  Gloria,  near  Bio  Janeiro,  Brazil;  colorless 

16.  Schaitanek;  imperfectly  transparent ;  rose-colored 

17.  Brittany;  transparent,  rhombic  octahedrons ;  blonde 

18.  Kimita,f1nland;  rhombic  octahedrons;  transparent;  dear  blonde 

19.  finland;  crystals  silvery;  grayish-green 

20.  Aberdeen;  transparent;  blonde 

21.  Josephs- Alpe,  Austria;  G.=:2'713 

22.  Gape  Gozaz,  Brazil;  pinchbeck-brown 
28.  Middletown,  Ct. ;  colorless;  G.=2-852 

24.  Katherinenburg ;  rhombic  prisms  in  fddspar;  transparent;  nearly 

blonde 

25.  Loc  —t;  ooterlewj  butafford.)  l^^^^ 

26.  Nulluk,  Greenland 

27.  Presbuig,  Hungary 

28.  Kassigiengoyt,  Greenland;  green 

29.  Kaknnda,  BrazQ ;  pinchbeck-brown 

30.  Cam,  Bohemia;  blonde 

31.  MinasGeraes,  Brazil;  pale  green 

32.  ib.  ib.;  pale  brown 

33.  Horlberg,  Bavaria;  pinchbeck-brown 

34.  Chesterfield,  Mass.;  G.=2-827;  greonish^yellow 

35.  Serra  de  Concei9ao,  Brazil 
86.  Galmeikirdien,  Upper  Austria ;  gray 
37.  Miask^  Ural;  pinchbedc-brown 
S8.  Siberia;  gray  or  coloriess ;  G.= 2*802 
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59.  Chesterfield,  Mass.,  rose 
40.  Groshen  ?,  Mass.,  rose-colored 
43.  Presburg,  Hungary 

42.  Alen^on;  hezag.;  transparent;  grayish-blonde 

(2)  Optical  axes  in  Vie  diametral  plane  of  the  shorter  diagonal 

43.  Saxony;  hexag.;  silvery,  clear  gray;  transp.,  maded 

44.  Kollin,  Prussia;  gray,  in  granite 

45.  ZinnwaldandSchlaggenwald;  in  granite.    Lepidolite? 

46.  Tyrol;  in  granite,  gray 

47.  Siberia;  colorless 

48.  Piedmont;  rhombic;  silvery  reflection ;  grajrish-green  by  trp. 

49.  St  Ferule,  nearBrive;  transparent;  olive-green 

60.  Milan ;  hexag. ;  greenish-white ;  silvery ;  unctuous,  not  elastio 
51.  Possum,  Norway ;  hexag. ;  clear  olive-green 

62.  Scotland ;  brown ;  in  large  thick  crystals 

63.  Tarascon  (Ariege);  rhombic;  transparent;  colorless 

64.  Ural,  in  graphic  granite ;  silvery  lustre ;  color  blonde  72  " 

65.  Uto;  rhombs;  lustre  silvery ;  yellowish-blonde  72 — 73  ** 

Haughton  found  for  the  mica  of  Dublin  Co.,  Ireland,  53°  8';  of  Glenmalure  67"  IT;  of  Glenda- 
lough  valley,  70®  4';  of  Mt.  Leinster,  72®  18';  of  Lough  Dan,  70°. 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and  subjectmg  them  to 
changes  of  temperature,  Senarmont  found  no  perceptible  change  in  the  optical  axes. 

Grailich  shows  that,  with  slight  exceptions,  the  angle  increases  with  the  specific  gravity  in  the 
mica  of  a  given  locality.    Thus  seven  micas  from  Presburg,  Hungary,  gave  the  following: 
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Muscovite  was  so  named  by  the  author  in  1 850,  from  Vitrum  Muscoviiicum  or  Musoovy^lass^ 
formerly  a  popular  name  of  the  mineral    Fuchsiie  was  named  after  the  chemist,  Fuchs. 

TalcUa  of  Thomson  (1.  c),  from  Wicklow,  Ireland,  is  nothing  but  margarodite,  according  to  Greg 
and  Lettsom  (Min.,  203X  who  say  that  it  invests  crystals  of  andalusite.  Thomson,  as  his  descrip- 
tion implies,  considered  the  andalusite  prisms  and  investing  mica  all  one  mineral — the  taldte ; 
and  in  view  of  this,  the  analyses  need  not  here  be  cited.  Thomson's  nacriie^  from  "Brunswick, 
Me.,"  is  the  green  mica  of  Unity,  Me. 

Alt. — Mica  at  times  becomes  hydrated,  losing  its  elasticity  and  transparency,  and  often  some 
portion  of  the  potash;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or  soda.  The  occur- 
rence of  water,  magnesia,  lime,  and  soda  in  some  micas,  especially  the  margarodites,  has  been 
attributed  to  incipient  alteration.    See  analyses  under  A,  1,  and  A,  2. 

These  changes  may  be  promoted  by  waters  containing  carbonates  of  these  bases.  B.  Blum 
(Jahrb.  Min.,  1865,  269)  gives  the  following  analysis  by  Dr.  Wolkenhaar  of  an  altered  mica 
(biotite?)  from  the  dioryte  of  Schemnitz,  which  had  lost  nearly  all  its  alumina  and  consisted 
largely  of  carbonates:  Si  33-34,  3cl  3-53,  Fe  16-01,  ftn  089,  Mg  206,  Ca  21-73,  [STa  2-26,  fe  056, 
C  2006=  100-44.  The  carbonio  acid  would  require  the  Oa  21-73,  and  Mg  2-06,  with  f'e  1'22, 
making  45  p.  c.  of  carbonates.  Mica  occurs  altered  to  sieatiU  and  serpenUne^  and  Tschermak 
mentions  cases  of  alteration  to  amphibole  and  stilpuosiderite. 

294.  IiEPIDOIirrS.  Yioletfarblgen  Zeolith  (fr.  RoKeua)  v.  Bom,  Crell's  Ann.,  IL  196,  1791. 
Ulalith  (ib.)  v.  Bom,  Schuppenstein  Germ.  Lepidoh'th  Klapr,^  Schrift  Ges.  BerL,  xi.  69 
1794,  Bergm.  X,  ii.  80,  1792,  Beitr.,  i.  21,  279,  1795,  u.  191.  Lepidolite  JRw.,  i.  208,  1794. 
LithiongUmmer  G.  GmeHn^  GUb.  Ana,  Ixir.  371,  1820.  lithia  Mica.  lithionit  v.  Kob,,  Taf, 
54,  1863.  Babenglimmer,  Siderischer  Fels-Glimmer  (fr.  Altenberg),  Breifh.,  Char.,  1823,  1832, 
Handb.,  404,  1841.    Zmnwaldit  Haid,,  Handb.,  621, 1846. 

Orthorhombie.    I A  /=120°.    Forms  like  those  of  muscovite.     Cleav 
age :  basal,  highly  eminent.    Also  massive  scaly-granular,  coarse  or  fine. 
H.=2'6— 4.    &.=2-84:— 3.    Lustre  pearly.    Color  rose-red,  violet-gray 
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or  Iflac,  yellowish,  grayish-white,  white.    Translucent.    Optic-axial  angle 
70^—78° ;  sometimes  45^-60°. 

Comp. — 0.  ratio  for  bases  and  silica  mosUj  1 :  li;  for  ]^  II,  between  1 :  8  and  1 :  4^.  Th6 
protozjds  (ft)  include,  besides  potash,  lithio,  rubidia^  and  c»sia;  ai^d  in  the  Zinnwald  mica, 
thallium  has  been  detected.  Fluorine  is  present,  and  the  ratio  to  oxygen  mostly  1  :  12,  as  in  the 
Kozemu  as  analyzed  by  Rammelaberg ;  other  ratios  obtained  are :  in  the  Ural,  Ohursdorf,  Uto, 
and  Bozetia  micas,  1 :  20;  in  the  Altenberg  (Stein),  1  :  60;  in  the  Zinnwald,  1  :  14,  1 :  11,  1 :  12; 
in  the  Juschakoya,  1 :  8 ;  in  Turner's  Altenberg,  1 :  26.  But  there  is  much  uncertainty  oon< 
nected  with  all  the  determinations  of  the  fluorine. 

The  O.  ratio  for  the  bases  and  silica  1:1^  corresponds  to  a  combination  of  1  unisilioate  to  2  of 
bisflicatc,  or  the  formula  (ft*,  fi)'  S'H-2  (ft",  fi)  §i';  and  also  to  simply  a  unisilioate  with  acoes- 
Bory  siUca  (ft»,  fi)'  S51"+2  Si. 

Analyses:  1,  Klaproth  (Beitr.,  L,  iL,  y.);  2,  Gmelin  (L  c.);  8,  Kralovanski  (Schw.  J.,  liv.  280); 
4,  Rammelaberg  (5th  Suppl..  120);  5,  Regnault  (Ann.  d.  M.,  III.  xiii.  151);  6,  7,  Gmelin;  8, 
Turner  (Bdinb.  J.  ScL,  iii,  yl  61);  9,  Klaproth ;  10,  Lohmeyer  (Fogg.,  Ui.  877) ;  11,  Stein  (Rainm, 
5th  SuppL,  119);  12,  Rammelaberg  (ib.);  13-16,  Turner  (L  a);  17,  18,  Bosales  (Pogg.,  IviiL 
154);  19,  Turner  (1.  a);  20,  Stein  (J.  pr.  Oh.,  xxyiiL  295) : 

Si      Si        9e        Stn    ^    iTa    Li      ]^     £[      Cn       F 

1.  BozenA       64-40  8S'25  0*75 4*00  [2-60] —     =100  KL 

2.  "  4906  33-61      1-40  0*4 1    8-59    418[4-24J0-11     8*40=100  0. 

3.  *•     *      49-08  34-01      1-08  0-41    3-58    4-19[4-16J      3*50      =100  Kr. 

4.  Cornwall     51-70  26*76      1-29  0-24  1-15  1-27  10-29 7-12,  Ca  0-40,  P  0-16 

=100-38  R. 

5.  "  62-40  26-80      M  1'60 4-85     9-14 4-18=98-87  R. 

6.  Chursdorf  52-26  28-35      M  3*66 4*79     6'90    ir.     4-81=100-76  G. 

7.  Zinnwald    46-23  14-14     17-97  M  4-67 4-21    4-90  0-83   810=100-94  G, 

8.  "  44-28  24-58Feir38  A  1-66 4*09    9-47 4-88=100-24  T. 

9.  •*  4700  20-00*'el5-60       1-75 14*60 =98'75  KL 

10.  "  42-97  20-69      14-18       0-83    1-41   1-60  1002 [0-22] 0*21     6-35=98-38  L. 

11.  "  48-66  17-673Pel4-67  A  1-24  0-53  0-71  2-41     8*60 8-16=102-64  8.    [R. 

12.  "  46-52  21  •81*'e21-48*ft  1-96  0-44  0-39  1-27     9-09 7-47,  P  013=100-66 

13.  Uto  60-91  2817      M  1-08 5-67     9-50 3  90=99-23  T. 

14.  "  60-86  28*30      &  1-23 6*49     904 4-94=99-35  T. 

15.  CJomwall     50-82  21-33  te  9-08 4*05     9-86 4-66=99-70  T. 

10.         "  40-06^  22-90     27-06  H  1-79 200     4-30 2-16=100-27  T. 

17.Juschakova48-92  19  08      6-59   2-23  2-77  10*96   1-31  10-44,  Ca  014  R. 

18.  "  46-62  21-06      4-12 wuL   md.    101  10*01,   6a  0-12,   rest 

unci  R. 

19.  Altenberg   40-19  22-49tel9-78  H  2-02 3-06    7-49 3-80=98-83  T. 

20.  JiischakoTa47'01  20*36     14-34  iSl  1-53 4-33     9*62  1-63  0*40     l-43  =  100-54  S. 

^tf-SOFeOindaded. 

In  a  recent  analysis  of  the  Rosena  lepidolito,  made  since  the  disoovery  of  the  metals  rubidium 
•ad  cffisinm,  Ckwper  obtained  (Pogg.,  cxiii.  348) : 

§i       £1       Pe      ji[g      Ca      Bb     ds      Li      liF    NaF     KF       1^ 
60-32    28-64    073    0-61     101     0*24     ir.      070    099     177     1206    8*12=99-99 

The  proportion  of  fluorine  was  determined  by  the  loss.  Reckoning  the  fluorine  as  oxygen,  the 
0.  ratio  for  ft,  fi,  Si  is  1  :  4-26 :  8-43.  0.  D.  Allen  (Am.  J.  ScL,  IL  miv.  369)  found  in  the  He- 
')ron  lepidolite  oesium  0-3,  and  rubidium  0*14;  and  later  (p.  373)  0-3  of  rubidium  nearly. 

Ramme]Bberg*s  analysis  of  the  Zinnwald  lepidolite  (anaL  12)  gave  him  the  0.  ratio  115:  3:  6-2, 
or  nearly  1:3:6;  and  that  of  the  Rozena  (anaL  4)  1:4-4:  9*13,  or  approximately  1 :  4^ :  9,  but 
for  whidi  he  proposes  1 :  4^ :  7^,  sinoe  the  specimen  he  analyzed  contained  free  quartz  in  yisible 
grains,  and  his  silica  might  consequently  haye  been  too  high  [the  ratio  1:1^  between  the  bases 
and  silica  would  require  1:4^:  8{].  Prom  Rosales's  analysis  of  the  Juschakoya  (anaL  17),  he 
deduces  the  ratio  1 :  2*8 :  6*4,  or  approximately,  as  he  obseryes,  1:3:6. 

AnaL  11  is  cited  by  Breithaupt  for  his  rabengUmmer;  G.=3-14e— 8-190;  color  greenish-black 
to  dark  green. 

The  Zinswald  mica  has  been  called  mnnuHOdiii. 
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More  diemical  mvestigations  are  required  before  the  species  lepidolite  ctn  be  oorreclly  imbi 
divided  or  comprehended.^    Physically  it  is  hardly  distinct  from  muscoyite. 

Pyr.,  etc. — ^In  the  closed  tube  gives  water  and  reaction  for  fluorine.  B.B.  fuses  with  intumes- 
cx^noe  at  2— 2*5  to  a  white  or  grayish  glass,  sometimes  magnetic,  coloring  the  flame  purplish-red 
fX  the  moment  of  fusion  (lithia).  With  the  fluxes  some  varieties  give  reactions  for  iron  and  man- 
ganese. Attacked  but  not  completely  decomposed  by  acids.  After  f\isiou,  gelatinizes  with  mu- 
."^atio  acid. 

ObB.~C)ccur8  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  associated  sometimes 
with  oassiterite,  red,  green,  or  black  tourmaline,  amblygonite,  etc.  Found  near  Uto  in  Sweden ; 
grayish-white  at  Zinnwald  in  Bohemia ;  atAltenberg,  Chursdorf,  and  Penig  in  Saxony;  Juschakova 
in  the  Ural;  lilac  or  reddish-violet  at  Bozena  in  Moravia;  near  Ghanteloube,  Dopt  Haute  Vienne, 
France;  at  Campo  on  Elba;  brown  at  St  Michael's  Mount  in  Cornwall;  Argyll  in  Scotland; 
Tyrone  in  Ireland. 

In  the  United  States,  a  granular  and  a  broad  foliated  variety  at  Paris,  and  also  at  Hebron,  Me., 
with  red  tourmaline  and  amblygonite ;  granular  near  MidcUetown,  Conn.  The  rose  mica  of 
Goshen,  Mass.,  is  muscovite. 

The  optical  axes  lie  in  the  plane  of  the  longer  diagonal  in  the  following  lepidolites ;  the  angles 
of  divergence  observed  are  as  follows : 

Paris,  Me. ;  whitish-green ;  with  green  tourmaline                               74* — 74*  30'  Silliman. 

"          rose-oolored  74                 Grailich. 

ffiberia  75  40 

Bozena,  Moravia  76                       *' 

Penig,  Saxony  76  30                 •" 

A  "lepidolite'*  from  Boumon's  collection  gave  Senarmont  55**;  and  a  Zinnwald  mica,  silvei^ 
or  greenish-blonde,  46''— 47°.  G-raUich  made  the  angle  of  mica  from  Zinnwald  and  Schlaggen- 
wald  51"*  10'.  Eadi  of  these  varieties,  giving  comparatively  small  angles,  have  the  plane  of  the 
axes  brachydiagonal ;  and  the  small  angle  may  arise  from  an  interlamination  of  a  brachydiagonal 
kind  with  a  macrodiagonal. 

Named  lepidolite  fVom  Xcirct,  scale,  after  the  earlier  German  name  Schuppensiein^  alluding  to  the 
scaly  structure  of  the  massive  variety  of  Bozena. 

295A.  Snarumitb  Breilh,  (B.  H.  Ztg.,  xxiv.  364,  1865).  A  mica-like'cleavage  in  one  direction, 
and  another  transverse  imperfect.  Occurs  massive  and  in  tufls  columnar  in  structure,  with 
H.=4—5'6,  the  least  on  deavage-surfaoe;  G.=2'826;  lustre  on  deavage-faoe  pearly,  elsewhere 
vitreous ;  color  mostly  reddish-white,  colorless,  grayish-white.  It  is,  according  to  Richter  (1.  aX 
a  silicate  of  alumina,  lithia,  soda,  and  potash.  Comes  fh>m  -the  shore  of  the  Snarum-Elf,  near 
^'narum,  in  Norway. 

296.  ORYOFHTIiIJTX!.    /.  P.  Cooke,  Am.  J.  Scl,  H  zliii.  217, 1867. 

Orthorhombic.  I^  /=120°.  In  six-sided  prisms.  Cleavage :  basal 
highly  eminent,  as  in  the  Mica  group.  Twins :  composition-face  i-J.  Also 
massive,  an  aggr^ate  of  scales. 

H. =2—2-5.  6. =2-909.  Lustre  of  cleavage-face  bright  pearly  inclin- 
ing to  resinous.  Color  by  transmitted  light  dull  emerald-green,  transverse 
to  axis  brownish-red.  Streak  grayish,  slightly  greenish.  Thin  folia  tough 
and  elastic.  Optic-axial  angle  55  to  60°  ;  plane  of  axes  brachydiagonal ; 
Cooke. 

Oomp.— 0.  ratio  for  ti,  S,  Si=3  : 4 :  14 ;  for  ft+fi,  Si,  1 :  2 ;  whenoe  the  formula  (}  &*+ ^  S) 
Si^  in  which  &=protozyd  of  iron,  potash,  and  lithia,  with  a  trace  of  soda,  rubidia,  and  csesia. 
But  if  the  micas  are  unisilicate  in  type,  the  formula  may  be  (f  &'+f  ^)'  Si'+8  Si;  or  else,  with 
half  the  excess  of  silica  basia    Azudysis :  Cooke  (L  a) : 


Si 

^ 

Pe     »n     *o     fig 

a 

ti 

Jra.&b   SiF* 

(1)61-49 

16-77 

1-97     0-34    7-98     0-t6 

18-16 

4-06 

tr,        8-42=99-94. 

P3n^.,  etc. — ^Itt  the  flame  of  a  candle  fuses  easily ;  and  B.B.,  with  some  intomesoence  to  a  gray 
Ish  enamel  (F.=l*5— 2),  giving  the  flame  a  lithia  reaction.  In  fine  powde?  deoooipoeed  by  the 
dilute  mineral  acids,  the  silica  sexmrating  as  a  powder.  The  fluorine  is  not  expelled  even  at  a  red 
heat 

Obs.— Oowrs  W  the  granite  of  Gape  Ann,  with  danalite  and  lepidomelane  (annite). 
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SCAPOLITE  GROUP, 

A  list  of  the  species  of  the  Seapolite  group,  with  their  oxygen  ratios 
and  formnlas,  and  the  ratios  of  the  non-alSaline  to  the  alkaline  protoxyd 
bases,  is  given  on  page  252.  Although  the  oxygen  ratios  vary  from 
1:1:2,  1:2:3,  1:3:4,  to  1:2:4  and  1 :  2  : 6  J,  the  species  are  closely 
alike  in  the  square-prismatic  forms  of  their  crystals,  in  the  small  number 
and  the  kinds  of  occurring  planes,  and  in  the  angles.  The  variation  in  the 
basal  angle  of  the  fundamental  octahedron  (1  :  1)  for  the  species  of  the 
CTOup  is  less  than  40',  the  extremes  being  64°  13'  (sarcolite)  and  63°  40' 
(meionite).  The  species  are  white  or  crayish-white  in  color,  except 
when  impure,  and  then  rarely  of  dark  color;  the  hardness  5—6-6;  G.= 
2-5— 2*8  (2-932?  in  sarcolite).  The  alkali  present,  when  any,  is  soda, 
with  only  traces  of  potash. 

Keionite  was  the  first  species  of  the  Seapolite  group  distinctly  recognized  It  is,  howerer, 
probable  that  seapolite  was  included  with  lamellar  pyroxene  under  the  name  of  White  Schorl^ 
Spcur  (Skdrlspat)  by  Gronstedt,  who  mentions  Pargas,  in  Finland,  as  one  of  its  localities.  Th< 
names  Wemeriie  and  Scapoliie  were  both  introduced  by  d'Andrada  (of  Portugal)  in  the  same 
article  (Schorer^s  J.,  It.  35,  38,  1800),  and  applied  to  specimens  from  the  same  region  in  Norway 
Wemerite  is  the  first  of  the  two  in  the  article.  Haiiy  used  the  names  Wemerite  and  Seapolite 
(supposing  the  species  distinct)  in  his  Traits  of  1801.  But  in  his  Mineralogical  Course  for  1804 
or  1805  arbitranly  set  aside  the  latter  for  Paranthine.  MonteirOi  a  friend  of  d'Andrada,  and 
speaking  in  his  behalf  protested  in  1809  (J.  de  Phys.,  Izviii.  177)  against  the  change^  and  after 
arguing  that  wemerite  and  seapolite  were  identical,  both  on  chemical  and  crystallographic  grounds, 
nrged  the  adoption  of  the  name  Wemorite  for  the  species.  In  the  following  pages  tlie  name 
Seapolite  is  retained  for  the  group,  so  that  the  minerals  may  all  be  called  acapolites^  as  those  of 
the  feldspar  group  are  called  feldspars,  and  those  of  the  mica  and  chlorite  groups,  respectively 
micas  and  chlorites;  and  the  name  Wemerite  is  applied  to  the  most  prominent  division  of  the  old 
spedea.  This  course  meets  satisfactorily  the  question  of  priority,  and  also  the  convenience  of  the 
science. 


296.  SABOOLmEI.  Sarcolite  Dr,  Thompson  (of  Naples),  1807.  [Not  Sarcolite  du  Yicentin(= 
Gmelinite)  Faujas,  Vauq^  Ann,  d.  Mus.,  ix.  249, 1807,  xL  42.]  Analdme  camea  MonL  A  Ow., 
ICn.  YeSQT.,  1825. 

Tetragonal;  (9  A  l-i=156^  6';  a=0-4435.  Ob- 
served planes  as  in  tho  annexed  ngnre ;  hemihedral 
in  the  planes  2-3,  only  the  alternate  occurring.  (?  A  2 
=128**  33',  2A2,  pyr.,  132^52,  (?  A|=157°  19', 
/A  2=141°  27';  /A  6=104°  62*';  1  A  1  (not  oc- 
enrring  planes),  has., =64°  13'.    Crystals  small. 

H.=6.  G. =2-545,  Brooke;  2-932,  Eammels- 
berg.  Lustre  vitreous.  Color  flesh-red  to  rose-red, 
reddish-white.  Transparent  to  subtransparent.  Ex- 
tremely brittle. 

Oon^k— O.  ratio forft,fi,8i=l:  1:  2;  (i(AOa+  A)Sa)«+iXl)» 
Si'=Snica  39-7,  alumina  22*8,  lime  33*4,  soda  4*1=100.    Analjses :  L  Scacchi  (Quadri  Cryatallo 
grapbici,  Nafkles,  66»  1842);  2,  Bammelsberg  (Pogg.,  dx.  670} : 
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1.  ft  4211    £124-50    Ca  32-48    i^a  2*93=101-97  Scaochl* 

2.  (})      40*51         21-54  32-36  8*30,  £:  1'20=98-91  Bamm. 

oonesponding  nearly  to  the  composition  of  idocrase. 

Pyr.,  etc. — B.6.  fuses  to  a  white  enamel    With  adds  gelatinizes. 

Obs. — ^^Of  rare  occurrence  at  Mt  Somma. 

Named  from  aap(^  fleshy  and  Ai0ofj  stone,  in  allusion  to  the  color. 

The  crystallization  was  first  correctly  ascertained  by  Brooke  (Ed.  J.  Sd.,  i.  189,  1824).  Hauj 
had  pronounced  it  cubic  (Tr.,  lii.  1822).  Kokscharof  found  0  A  2=128"  38',  and  0  A  2-i=188*  30^ 
(Min.  RussL,  ii  110).  Rammelsberg  gives  0-  c-)  Oa2=128'*  46',  and  OA2-i=138''  27'.  The 
above  figure  is  from  Hessenberg  (Mln.  Not,  No.  I.).  The  plane  usually  made  1  is  here  made  2, 
in  order  tliat  the  lettering  of  the  crystals  may  correspond  with  that  of  the  crystals  of  other  species 
of  the  Scapolite  group. 


297   MBIOMITE. 
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Hyacinte  blanche  de  la  Somma  de  Lisle,  Crist,  il  289,  290,  PL  iv.  il  118, 
1783.     Meionite  K,  Tr.,  il  1801. 


la 


Tetragonal:  (?  A  1-i  =  156*"  18';  a=0439.  Observed 
planes :  0 ;  vertical,  /,  i-i^  i-3,  i-2 ;  pyramids,  1, 1-i ;  zircon- 
oids,  1-3,  3-3 ;  sometimes  hemihedral  in  the  planes  3-3,  the 
alternate  being  wanting.  0  A  1=148°  10',  1  A  1,  pyr.,=136** 
11',  basal  63°  40'.  Cleavage :  i-i  and  /  rather  perfect,  but 
U  JL  often  interrupted. 
«  n  M  H.=5-5~6.  G.=2-6-2-74;  2-734-2-737,fr.  Somma,  V. 
Rath.  Lustre  vitreous.  Colorless  to  white.  Transparent  to 
translucent;  often  much  cracked  within. 


Oomp.— 0.  ratio  for  ft,  fi,  Si=  1 : 2  : 8 ;  (^t  (H  6a+ A  S"a)«4- J  3tl)'  Si»=Silica 
41-6,  alumina  317,  lime  24*1,  soda  2'6=100.  Analyses:  1,  L.  Gmelin  (Schw. 
J.,  XXV.  36,  XXXV.  848)  j  2,  Stromeyer  (Unters.,  378)  j  3,  Wolff  (De  Oomp.  Eke- 

berg.,  etc.,  Ramm.,  2d  SnppL,  133) ;  4,  y.  Bath  (De  Comp.  Wem.,  Fogg.,  xc.  87) ;  5,  Damour(L'In- 

stitnt,  1862,  21): 

Si       Si     te    ftg    Ca    ^a     £: 

1.  Somma  40-8    30*6    1*0  22-1    2*4  ,  C  and  ign.  3*1=100  Gmelin. 

2.  "      40-68  82-73 24*24      1*81         i'e  0-18=99-50  Stromeyer. 

8.        "      4207  S1'71 22-43  0*45  O'Sl,  ign.  0-31=97-29  Wolff. 

4.         "      42-56  30-89  0*41  0-83  21*41  1*26  0-93,    "    0*  19=98*46  Rath. 

6.         "      41-80  30-40 0-46  19-00  2-61  0-86,    "    8-17,  gangue  0*46=98-66  Dam. 

An  opaque  meionite  examined  by  Gmelin  having  G.= 2*65,  lost  1*6  by  ignition,  and  afforded  some 
carbonic  acid,  it  containing  carbonate  of  lime. 

Pyr.,  etc. — ^B.B.  fuses  with  intumescence  at  3  to  a  white  blebby  glass.  Decomposed  by  acid 
without  gelatinizing  (v.  Rath).  Gmelin  states  it  to  be  Aisible  with  difficulty  on  the  edges,  and 
both  Gmelin  and  v.  Kobell  state  that  it  gelatinizes  with  muriatic  acid.  An  examination  of  a  speci- 
men received  from  Scacchi  ftdly  confirms  vom  Rath^s  conclusions. 

Oba^ — Occurs  in  small  crystals  in  geodes,  usually  in  limestone  blocks,  on  Monte  Somma,  near 
Kaples. 

Rammelsberg  obtained  (Pogg.,  xciv.  484)  for  1  A 1,  basal,  63**  48';  over  summit,  116*  12' ;  1 A 1, 
pyr.,=136*  12';  the  former  gives  0  A  1=148*  6',  and  lAl,  pyr.,  136*  8'.  Koksdiarof  found 
1  Al,  pyr.,=186°  10'— 136°  llf  (Min.  Russl,  ii.  105);  Scacchi,  136*  11'  (L  c);  vom  Rath,  for 
ciystals  from  L.  Laach,  136*  68|  (Pogg.,  cxix.  262),  giving  a=0-442. 

Named  by  Hauy  from  utiuv,  Uss,  the  pyramid  being  less  acute  than  in  idocrase. 


298.  PARANTHinS.  Paranthine  pt  Skapolit,  Scapolit,  pt  'Wemerit  pt  SkapoUt  (fr. 
Storgord  hi  Pargas)  K  Kordenskiold,  Schw.  J.,  xxzi.  417, 1821 ;  id.  (fir.  Tunaberg)  WiOmsUd^ 
His.  Min.  Geog.  ueb.  TVohler,  98,  1826. 
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Tetragonal  Forms  like  those  of  wernerite ;  difference  in  angle,  if  any, 
undetermined.  Observed  planes:  prismatic,  I^  i-i;  octahedral,  1,  1-i. 
zirconoid,  3-3,  Nord.  Fig.  288,  excepting  the  .planes  i-2  wanting  (form 
observe*!  at  Ersby).     Cleavage  lateral.    Also  massive. 

H:.=:5-5.  G.=2-736,  Pargas,  Nordenskiold ;  2-849,  Tnnaberg,  Walm- 
stedt.  Lnstre  between  pearly  and  vitreous ;  outer  surface  sometimes  a 
little  waxy.  Color  white,  grayish-white,  gray,  pale  grayish-green,  sea- 
preen,  approaching  celandine-green.     Translucent. 

Comp.— 0.  ratio  for  tl,  fi,  8i=l  :  8  :  4;  (J  6a»-|-iXl)«  §i'=SUica  43-0,  alumina  36'9,  lime 
201=100. 

Analyses :  1-3,  N.  Kordenskiold  (La);  4,  Walmstedt  (La);  6,  Wolff  (Comp.  Ekeberg.  Diss, 
Berolini,  1843): 

Si        £l       Fe     %      Ca       fTa      &       £[ 


1.  Ersby,  «ri  cryvL 

43-83 

85-43 

18-96 

1  •08=99-26  KTord. 

2.      "       erysL 

43-00 

34-48 

18-44 

1-60=97-52  Nord. 

Z,  Storg&rd 

41-25 

83-58 

0-54 

20-86 



3-32=99-05  Nord. 

4.  Tuoaberg,  erysk 

43-83 

85-28 

0-68    

19-37 

=9906Walmst 

5.  Pargas,  Ersby  ^wJkor  gvh. 

46-10 

82-76 

0-68 

17-84 

0-76 

104=98-18  Wolff. 

6  Paigas,  gnh,  crysL 

45-46 

80-96 



17-22 

2-29 

1-31 

1-29= 08-53  Rath. 

AnaL  1,  G.=2-786;  8,  a.=2-749;  4,  a.=2-849;  5,  G.=2-712;  6,  a=2-654. 

AnaL  1,  2, 4,  correspond  to  the  0.  ratio  1:3:4  (more  nearly  1:8-1:  4*3);  anal  3,  to  1  :  2-6  :  8-6; 
anal  4,  to  1 :  3  :  4-3 ;  anaL  5,  to  1 :  3  :  4-6 ;  each  corresponding  Tery  nearly  to  the  0.  ratio  for 
bases  and  silica  1:1. 

An  Ersby  specimen  afforded  Hartwall  and  Hedberg  (Jahresb.,  iv.  155)  Si  48*77,  3^1  31-05,  Ci 
15-0^  ]??'a  3-25,  ign.  0-61=99*62;  wliich  gives  the  0.  ratio  1-1:8:  5-3,  or  a  considerable  excess 
of  Hilica,  with  some  soda.    It  is  probably  the  same  mineral  with  that  of  anal  5,  altered. 

Pyr.,  etc. — ^The  Tunaberg  crystals  B.B.  fuse  easily  with  intumescence  to  a  globule. 

Obs. — Occars  in  greenish  4- and  S-sidod  prisms,  some  of  them  terminated,  at  Tunaberg  in 
Sweden ;  also  at  Ersby  and  Storgard  in  the  parish  of  Pargas,  Finland. 

An  analj^ls  by  Laugier  of  "  Paranthine "  from  Arendal  afforded  him  (J.  de  Phys.,  IxviiL  36, 
180,  1809)  Si  45-0,  3fcl  330,  Pe,  Ag  1-0,  Ca  17-6,  Na  1-5,  fe  05,  which  agrees  closely  with  the  last 
loalysis  bj  WolC  The  name  pararUhine,  substituted  for  scapolito  (and  for  Arendal  specimens) 
by  Hauy,  was  consequently  connected  in  France,  almost  as  soon  as  introduced,  with  the  above 
comiwsition,  and  oontiuued  so  to  be  for  nearly  20  years  afterward,  Berzelius  giving  the  formula 
Ca'  Si  +  3  ^  Si  (and  also  the  name  paranlhinfi)  in  his  N.  Syst  Min.,  1819,  216.  Although  Lau- 
gier's  analysis  of  the  Arendal  scapolites  is  not  confirmed  by  later  analysts,  the  name  paranlhiU 
Buy  well  be  retained  for  this  section  of  the  Scapollte  group. 


299.  WBRNERITB.  Wernerite  (fr.  Norway)  iTAndrada,  J.  de  Phys.,  li.  244,  1800,  Scherer'a 
J.,  iy.  85,  1800.  SoapoUte  (fr.  Norway)  (fAm2r(u2a,  ib.,  246,  and  ib.  38, 1800.  Bapldolith  ^&t^ 
gaardf  Ann.  Ch.,  mil  196,  1800.  MTemerite,  Scapolite,  K,  Tr.,  iiu  iv.  1301.  Skapolith, 
Alciidt  [= Wernerite]  Wem.,  1803,  Ludwig's  Wem.,  il  210, 1804.  Paranthine  [=Scapolite  of 
Arendal]  K,  Lncas  Tabl.,  206,  1806 ;  H.  Oomp.  TabL,  46,  1809.  Puscit  (fr.  Arendal)  Schvr 
maeheTj  Terzeichn.,  104,  1801.  Chelmsfordite  J.  F,  db  S,  L.  Dana^  Outl  Min.  G.  Boston,  44, 1818 
Kultallite  (£r.  Bolton)  Brooke,  Ann.  PhiL,  IL  yii.  816, 1824.  GlaukoUth  (fr.  L.  Baikal)  v,  Fischer 
Sokoloff's  Beigwerks  J. ;  John.  CheoL  Unters.,  il  82,  1810;  Glauoolite. 

Tetragonal:  OAl-i^zlSe"  l^' ;  a=0-4398.  Observed  planes: 
0 ;  vertical,  Iy  i4y  i-2,  i-S ;  pyramids,  1,  3 ;  zirconoid,  3-3.  3-3 
and  i-2  often  henuhedral,  right  or  left,  half  of  the  eight  planes  being 
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either  wanting,  or  (as  in  f.  291,  a  top  view)  much  smaller  than  the  othei 
half. 

290 


289 


0  A  1=148°  6' 
In  1=121  54 
/Ai-2=161  34 
/A  i-3=153  26 

i.iAi-3=16J  34 
i-i  A  i-2=15'a  26 
1  A  1,  pyr.,=136  7 

1  A  1,  bas.,  63  48 

1-i  A  1-i,  pyr.,=146  53 


Cleavage :   iri  and  /  rathei 
distinct,  bnt  interrupted.    Alsc 
massive,   granular,  or  with    a 
R.  fifladianka.  i9hit  fibrous  appearance ;  some 

times  columnar. 
H.  =  5— 6.  G.=2-63— 2-8.  Lustre  vitreous  to 
pearly  externally,  inclining  to  resinous;  cleavage 
and  cross-fracture  surface  vitreous.  Color  white, 
gray,  bluish,  greenish,  and  reddish,  usually  light ; 
streak  uncolored.  Transparent— faintly  subtrans- 
lucent.    Fracture  subconchoidal.     Brittle. 


A 

V 

a 

a 

\ 

\ 

\ 

: 
I 
t 
i 
1 
[ 
1 
i 

1 

1 

r 

i 

Hlrwensalo,  Hiiland. 


Var. — 1.  Ordinary.  In  crystals,  white  to  gray,  grayish-green,  brownish,  and  rarely,  frmn  im- 
purity, nearly  black.  Kokscharof  gives  for  Sie  angles  those  of  meionite,  namelv,  1  A  1,  pyr..  = 
186°  11',  bas.,=63°  42',  1-i  A  1-i,  pyr.,=146'*  57f,  ba8.,=47'*  26',  i-»  A  l-irrllS**  43',  /A  1  =  12^ 
61'  (Min.  RussL,  il.  82).    The  prisms  are  sometimes  several  inches  thick. 

NuUaiiU  (named  after  T.  Nuttal)  is  white  to  smoky  brown  scapolite  from  Bolton,  Mass.  Chom 
ists  have  found  wide  variations  in  composition,  and  have  shown  that  it  is  sometimes  much  altered 
The  crystals  and  massive  variety  of  Chelmsford,  Mass.,  of  gray,  greenish,  and  reddish  shades  of 
color,  has  been  called  Chebnsfordite. 

2.  Massive.  GlaucoUie  is  of  pale  violet-blue,  bluish,  indigo-blue,  to  greenish-gray  colors, 
sometimes  resembling  cancrinlte,  but  having  the  cleavage  of  scapolite.  It  is  from  near  R.  Sliidi 
anka,  beyond  L.  Baikal,  Siberia,  where  it  occurs  in  veins  in  granite.  The  pink  scapolite  of  BoltOD 
is  similar.    Named  from  yAawjfoV,  greenish-gray  or  sea-green. 

Oomp.-^.  ratio  for  fl,  fi,  Si=l :  2  ;  4;  or  for  bases  and  silica  1  :  H.  Pormnla  (JfCa,  ]Sra)'4- 
f  3tl)'Bi*+Si;  or  else  with  half  the  excess  of  silica  (Si)  basic;  =,  if  Oa :  S"a=4  :  1,  Silica  48*4, 
alumina  28'5,  lime  18*1,  soda  6*0=100. 

The  above  is  the  mean  ratio ;  but  the  analyses  show  variations  from  it,  as  seen  below,  due,  is 
paPtf  at  least,  to  impurities,  alteration,  or  incorrect  determinations. 

Analyses:  1,  2,  G.  v.  Bath  (Pogg.,  xc.  82,  288);  3,  Thomson  (Mm.,  i  273):  4,  Wolff  (Inaug 
Diss.  Berlin.  1848,  Ramm.  Min.  Oh.,  719);  5,  Wurtz  (Am.  J.  Sd.,  IL  x.  826);  6-8,  G.  ▼.  Katfc 
(L  c.);  9,  Berg  (Jahresb.,  xxv.  356);  10,  v.  Rath  (L  a);  11,  Wolff  (j.  c): 


Si 

m 

Pe 

fig 

Ca 

Sa- 

t 

fi 

1.  Bolton,  hkk.-gn. 

44-40 

25-52 

3-79 

101 

20-18 

2-09 

0-51 

1-24=98-74  Rath. 

2         "           ** 

45-57 

23-66 

3*38 

1-23 

20-81 

2-46 

0-63 

0-78=98-61  Rath. 

3."        " 

46-30 

26-48 

18-62 

3-64 

6-04=100-08  Thorn. 

4.       "      rdh.^       mass. 

48-79 

2816 

0-32 

1-29 

16-02 

4-62 

0-54 

0-74= 99-86  Wolff. 

6.       "      bluish,       " 

47-67 

25-76 

2-26 

17-31 

7-76 

=100-77  WurU. 

6.  Arendal,  yw\»gn.  " 

4506 

26-31 

2-02 

0-30 

17-30 

6-46 

1-56 

1-24=99-22  Rath, 

7.  Arendal,  ywh.,  crysL 

46-82 

26-12 

1-39 

0-26 

17-23 

6-88 

0-97 

0-38=100  Rath. 

8.  Malsjo,  bluish,  '    mass. 

47-24 

24-69 

2-18 

16-84 

3-65 

0-86 

1  •75=97-06  Rath. 

9.  Drothems,  violet,      " 

46*82 

26-60 

0-32 

0-65 

17-17 

4-76 

0-32 

l-60=r9814  Berg. 

10.  L.  Baikal,  Glaucoliie 

47-49 

27-67 

1-64 

0-47 

17-16 

4-71 

0-68 

0-48  =  100  Rath. 

11.  Laurinkari«  HnL 

48-16 

26-38 

1-48 

0-84 

16-63 

4-91 

0-12 

0-86=98-45  Woltt 
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AnaiL  1,  Gr.= 2*788,  blackish-green  crystals,  the  interior  in  part  opaque;  2,  2  748,  and  like  the 
preceding  in  color;  8,  2T09;  4,  G.=2-718;  5,  G.=2-704;  6,  G.=2-751;  7,  G.=2'697;  8,  G.= 
2-763;  9,  G.=2-34?,  from  the  parish  of  Drothems  in  B.  Gothland;  10,  G.=2-666;  11,  G.=2-73a, 
color  blackish-green  and  ^creenish-graj. 

The  oxygen  ratios  for  ll,  S,  Si,  corresponding  to  the  analyses  are : 


1.     1    ;  2    : 3-6 

6.    1 :  1-8 :  8*7 

8. 

1    :  1-7  :  4-0 

2.     1-2:2     ;  41 

6.    1 :  1-7  :  8-4 

9. 

M  :  2-0  :  40 

8.    1     :  2    :  4 

7.     1:1-8:  3-6 

10. 

1     :  2-1 :  4-0 

4.    1     :  2-2  :  4-8 

11. 

M  :  2     : 40 

The  first  two  analyses  by  y.  Hath  of  specimens  named  nuUaJUley  and  attributed  to  Bolton,  are 
eridently  of  altered  crystals,  as  the  presence  of  over  3  p.  c.  of  oxyd  of  iron  indicates.  The  ooloi 
stated,  *^  blackish-green,"  is  fVirther  evidence  on  this  point  Moreover  it  is  a  very  unusual  color 
at  the  locality,  as  nuttallite  is  ordinarily  white,  grayish-white,  and  pale  smoky  browD,  the  darker 
color  occurring  sometimes  in  crystals  that  are  partly  whitish.  V.  Rath  states  that  the  mineral 
was  very  difficultly  fusible.  Thomson^s  analysis  (Ka  3)  was  also  made  on  an  altered  specimeu, 
as  it  gave  5  p.  c.  of  water. 

Muir,  in  an  analysis  of  nuttallite  published  by  Thomson  (Min.,  383)  obtained  Si  37*81,  oUtl  2510, 
Pe  7 '89,  Ca  18*34,  £[  7*30,  ^  1*50=97*94.  The  potash  and  the  low  silica,  as  well  as  the  iron,  in- 
dicate an  altered  spedmen,  if  tiie  analysis  may  be  so  far  trustod  as  to  draw  a  conclusion  from  it 
The  color  of  the  mineral  (white,  to  yellowish,  bluish,  or  greenish)  and  the  associated  minerals  on 
the  specimen  (sphene  and  green  pyroxene)  show  that  Muir  probably  had  true  nuttallite  for  in- 
vestigation. 

Wurtz's  analysis  of  the  pink  scapolite  of  Bolton  gives  more  soda  than  the  rest  In  a  recent 
trial  (priv.  contrib.)  B,  S.  Burton  found  about  3  p.  c.  of  alkalies,  sustaining  Wolff's  results. 

The  bluish-gray  massive  variety  from  Malsjo  has  been  analyzed  also  by  Suckow  (Verwitt  Min., 
138),  but  as  he  found  no  alkalies,  his  results  are  questionable,  either  on  the  ground  of  the  speci- 
aien  or  the  analysis.  He  obtained  Si  4817,  5l  28*27,  l?e  238,  Ca  19*04,  fi  2*00=99-86.  Suckow 
analyzed  also  a  kaolin  from  Malsjo,  a  result  of  alteration  of  the  scapoUte  (see  p.  323). 

Pyr^  etc.— B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly  decom* 
posed  by  muriatic  acid. 

Obs. — Occurs  in  metamorphic  rocks,  and  most  abundantly  in  granular  limestone  near  its  junc- 
tion ^-ith  the  associated  granitic  or  allied  rock ;  sometimes  in  beds  of  magnetite  accompanying 
limestone.  It  is  often  associated  with  light-colored  pyroxene,  amphibole,  garnet,  and  also  with 
apatite,  sphene,  zircon;  amphibole  is  a  less  common  associate  than  pyroxene.  The  scapolite  of  Par- 
gas,  Finland,  is  in  limestone ;  that  of  Arendal  in  Norway,  and  Malsjo  in  Wermland,  occurs  with 
magnetite  in  limestone. 

Some  foreign  localities  of  the  mineral  are  above  indicated.  In  the  following  tlioso  of 
wemerite  and  ekebergite  are  not  yet  distinguished.  In  Vermontj  at  Marlboro',  massive. 
In  Ma88.j  at  Bolton  and  Boxborough,  in  crystals,  sometimes  larg^;  at  Chelmsford;  Little- 
ton; Chester;  Carlisle;  Westfield,  massive;  at  Parsonsfield  and  Raymond,  near  Dr.  Swett's  house, 
crystals,  with  yellow  garnet  In  Conn.,  at  Monroe,  white  and  nearly  fibrous ;  a  stone  quarry  at 
Paogatnck,  Stonington,  massive.  In  N.  York,  at  Two  Ponds  in  Orange  Co.,  reddish-whito 
crystals  with  pyroxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  at  Fall  Hill, 
Monroe,  of  white  and  bluish  colors,  massive,  with  lamellar  pyroxene ;  in  Warwick  of  the  same 
county,  near  Amity,  milk-white  crystals  with  pyroxene,  sphene,  and  graphite ;  5  m.  S.  of  War- 
wick, and  2  ni.  N.  of  Edenville,  near  Greenwood  Furnace  (planes  1, 1,  i-2,  i-i),  are  other  good 
localities  ;  in  Essex  Co.,  perfect  crystals  and  massive,  nearly  fibrous,  white  and  greenish-white, 
abundant  near  Kirby's  graphite  mine,  4  m.  N.  E.  of  Alexandria,  in  Ticonderoga,  associated  witli 
pyroxene ;  at  Crown  Point ;  in  Lewis  Co.,  in  fine  crystals,  white,  bluish,  and  dark  gray,  present- 
ing the  play  of  lijght  not  unusual  with  this  variety ;  edges  of  the  crystals  often  rounded.  In  X 
Jersey,  at  Franklin  and  Newton,  and  3  m.  W.  of  Attleboro',  crystallized,  in  limestone.  In  Canada^ 
at  G.  Calumet  Id.,  massive  Ulac-colored ;  at  Hunterstown,  in  large  crystals,  with  sphene ;  at 
Grenville,  with  pyroxene. 

Pisani  has  analyzed  a  scapolite  from  Brakke,  Norway,  which  gives  a  composition  between  that 
of  paranthite  and  wemerite.   He  obtained  (C.  B.,  Iv.  450) : 

Si  48-78    ffl  32-65     Fe  0-87     Ag  1-15     Ca  1332     ^a  2-69     fe  0*63     "ft  1-80=101'29. 

It  had  been  called  Esmarkite. 

One  of  the  minerals  called  sausswrite  byBoulanger,  stated  to  come  firom'Mt  Gkndvre,  gave 
him  G.=2-65,  and  the  composition  Si  446,  3tl  30-4,  Mg  2*5,  Oa  15-6,  ]?ra  7-5  (Ann.  d.  M.,  IIL 
riii*  159)l  It  is  stated  to  be  greenish-white  and  compact,  and  to  occur  associated  with  a  greenish* 
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fe 

1 1. 

60-58 

27-60 

0-10 

2. 

50-49 

28-12 

0-44 

brown  smaragdlte.  In  low  specific  gravity-  it  Ir  near  scapolite.  But  we  maj  mispect  that  there  it 
Bome  mistake  about  the  specific  gravity,  in  which  case  it  may  be  zoisite  (see  p.  290)  like  other 
saussurite  of  the  Alps.    It  agrees  rather  nearly  with  the  latter  in  composition. 

Canaaniie,  a  grayish-white  or  bluish  white  rock  occurring  with  dolomite  in  Canaan,  Conn., 
and  referred  to  massive  scapolite  by  some  authors,  is  massive  whitish  pyroxene,  a  mineral  com- 
mon iu  crystals  in  the  dolomite  of  the  region. 

A  so-called  glaucdite  from  the  L.  Baikal  region,  analyzed  by  Bergemann  (PoggM  iz.  26*7)  and 
Givartovski  (BulL  Soa  Nat  Moscow,  1848, 548}  differs  from  the  true  glaucolite  in  being  difficultly 
fusible  (as  much  so  as  orthodase),  and  also  in  composition,  these  analysts  obtaining: 

An        Hg        Oa         fra       &  A 

0-85      3-73       10-26      2-96      1-26      1-73 =99-07  Bergemann. 

0-59      2-68       11-31       8-10       1*00      1-78=99-51  Givartovskl 

It  was  massive,  of  a  greenish-blue  color,  with  0-.= 2*7 21,  Berg.;  2*65,  Giv.  It  has  been  supposed 
to  be  a  feldspar. 

Alt. — As  the  altered  scapolites  that  have  been  derived  from  ekebergite  or  paranthite  have  not 
been  distinguished  from  those  derived  from  wemerite,  the  following  observations  are  made  to 
mdudeall: 

In  the  alteration  of  the  scapolites,  one  or  more  of  the  following  changes  occur,  as  illustrated  in 
the  following  analyses  of  different  kinds: 

1.  The  hydration  of  the  mineral 

2.  The  loss  of  part  or  all  of  the  protozyd  bases,  often  effected  largely  through  the  action  of 
carbonated  waters  carrying  off  the  Ume  as  carbonate. 

3.  The  substitution  of  potash  for  the  soda  or  lime,  due  to  the  action  of  the  carbonates  in  solu- 
tion in  percolating  waters. 

4.  The  increase  in  the  amount  of  soda,  probably  by  the  action  of  carbonate  of  soda  or  chlorid  of 
sodiimi  in  solution. 

5.  The  introduction  of  ozyd  of  iron,  through  salts  of  lime  (organic^  bicarbonate,  eta)  ui 
solution. 

6.  The  substitution  of  magnesia  for  other  protoiyd  bases. 

7.  The  loss  of  silica  as  well  as  protozyd  bases. 

By  the  substitution  of  potash,  the  mineral  passes  either  to  the  state  oT  pinile  (anal  8  to  15^ 
or  to  that  of  a  potash  mica  (anal  15, 16).  By  the  acquisition  of  iron  (anal.  17,  18)  it  passes  in  some 
cases  to  epidote  (anal  19).  By  the  introduction  of  magnesia^  it  may  pass  to  stecUite;  or  of  magne- 
sia and  potash,  to  a  magn/esia  mica  (anaL  20).  By  a  loss  of  bases,  the  proportion  of  silica  left 
increases  (anal  4,  5,  6,  21,  22,  23);  aud  by  a  loss  of  silica  also  (which  may  become  opal  in  its 
separation),  the  mineral  passes  to  a  XxzoZtVlike  compound,  a  common  result  of  its  alteration  (anaL 
24).  Moreover,  silica  may  remain,  and  the  altered  crystal  become  by  additions  a  siliceous  pseudo- 
morph,  as  occurs  at  Pargas. 

Analysee:  I.  Hydrous.    1,  Weibye  and  Berlin  (Pogg.,  Ixziz.  302). 

TL  OonUiiniTig  carhoncUe  of  lime.  2-6,  Hermann  (J.  pr.  Ch.,  xzziv.  177);  7,  Brewer  (This  Min^ 
1850,  680);  7a,  same,  with  the  C  removed. 

IlL  Poiassic  and  often  also  carbonated.  8,  v.  Bath  (Pogg.,  zc.  288) ;  8a^  same,  with  the  C 
removed;  9,  T.  S.  Hunt  (Rep.  G.  Can.,  1852-53,  168,  1863,  474);  10,  StadtmuUer  (Am.  J.  ScL,  U. 
viiL  394);  U,  T.  S.  Hunt  (ib.,  103);  12,  Crossley  (This  Min.,  1850,  680);  13,  J.  D.  Whitney  (Am. 
J.  Sci.,  IL  zvl  207);  14,  T.  S.  Hunt  (Rep.  G.  Can.,  1853,  1863);  15,  Bischof  (Oh.  G«oL,  il  1433) ; 
16-19,  V.  Rath  (L  a);  20,  Bischof  (1.  c) ;  21,  John  (Beud.  Min.,  iL  94,  1832) ;  22,  Berzelius  (Afh. 
L  Fys.,  il  202);  23,  Hartwall  &  Hedberg  (Jahresb.,  iv.  165);  24,  Suckow  (Verwitt.  Min.,  138 
1848): 
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1.  Arendal,  Aiher.  38*00  24-10 

4-82  0-78 

2-80  22-64 

.... 

6-95=100-09  B. 

IL 

2.  S'dianka,  Strog.  43-35  30-52 

0-95 

21-69 

3-74 

..^^ 

=100-15  H. 

3.  Diana,  gray        47-94  30-02 

2-60 

0-26 

14-41 

2-20 

0-78 

0-31=98-47  H. 

4.  Bolton,  while cr,  5604  23-92 

1-14 

0-14 

0-20     9-28 

8-66 

1-27 

=100-66  H. 

5.        "    rd?i.«wuM.  61-68  29-30 

116 

0-16 

0-78  13*51 

1-46 

0-94 

0-82=99-80  H. 

6.  Gulsj6,w.  mow.  53-75  28-06 

0-34 

0-26 

9-24 

7-00 

0-55 

0-67=99-87  H. 

7.  Franklin,  ^n^.(})47 -86  28-77 



1-72 

2-02  12-00 

tr. 

1-80,     C     4-72= 
98-38  B 

7a.       "                   49-71  80-21 

— . 

1-81   

2-12  12*20 

1-89=98*34  B. 

m. 

8.  Bolton,  ydbvj     49-99  2300 

1-64 

• 

1-73     3-35 

0*86 

7  09 

4-23,  CaC7-80= 

99*19  a 

Bo.       "                   62-20  24*03 

1-71 

1-80    8-06 

0-37 

7-40 

4*43=100*99  B. 
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9.  Perth  46-30  28-20 

10.  Diana  45*79  8011 

11.  Algmte  49-82  24-91 

12.  "  49-96  24-41 

13.  "  62-09  18-63* 

14.  WOs^ttOe        (})  47-60  31-20 

16.  Arendal,Jft<»    [65-82P27-37* 

IV.  16.         "  "        44-49  24-91 

17.  "      hriek^red  69-14  1620 

18.  "     black       29-62  16-77  1914 

19.  *'     JEifndoU  37-92  19*21  15*65 

V.  20.  Paigaa,  Mica      46-75  26-15     

21.  OablfronUe  64-00  2400     


1*86 
1*86 
1-48 


4-84 
7-90 


YI.  22.  j^osa,  hrich-red 

23.  Petteby,  Parg. 

yTL24.  UaiajOf  KaoUn 


61-50 
51-84 
53*32 


26-35 

32-27 
44*65 


1-50 
1-91 


8-63 

115 
5-18 

419 
0-42 
0-36 
402 
8-50 
0-25 
15-78 
1-50 

0-75 


12*88 
17-40 


1-45 

214 

2-15 

9-02 

22-68 


2-88  4*80 

3-48 

tr.  10*21 

9*97 

und.  und. 
0-88  9-30 
0-42  6*77 
1-11  6-71 
4-81  4-42 
0-68  0-87 
0-39  0*23 
0*82  6-64 

17-25   


2-80=98-99  Hunt. 
1-68=100-27  Stadtm. 
7-57,  Ca  C  3-94=99-46  H. 
5-06,  CaC  4-21=100*21  a 
6-68,  CaC  4*41,  Oa«P  8-S'2  T? 
5*43=99-55  Hunt 
0-20=100  Biflch. 
8-44,  Ca  011-11=99-11  R. 
1-83=100-67  Bath. 
10*89,  Ca  0  4*62=98-46  B. 
2-61=98-74  Rath. 
0-68=95-77  Biachof. 
2*00=100  John. 


3-00  5-00  Mn  1-50=99  Beiz. 

9-33    5-12   1*00=100-97  H.  4  H. 

l-lt =99-11  Suckow. 


*  With  a  Uttto  Fe*  O'.       ^  Probably  too  high. 


The  following  are  the  characters  of  different  altered  scapolites,  including  those  of  which  analy^ 
ses  are  above  given : 

Athsriasiitb  Weibye  (Pogg.,  Izzix.  302,  1850).  AnaL  1.  like  scapolite  in  form;  color  green- 
ish ;  opaque.    From  Arendal,  with  black  garnet  and  keiJhauifce. 

Stroqanotitb  Eerm.  (J.  pr.  Ch.,  xxxiv.  178,  1845)  (AnaL  2).  Has  the  form  of  scapolite  (Koksch. 
Kin.  BnssL,  liL  95).  Ck>lor  yellowish  to  light  oil-green;  lustre  greasy;  translucent;  H.=5'5,  (}.= 
2*79.  B.B.  fuses  easily  with  intumescence.  From  the  Sliidianka  in  Dauria.  The  analysis  af- 
forded 6*4  p.  c.  of  carbonic  acid,  which  is  above  removed;  this  corresponds  to  U *4  p.  c.  of  Ca  C. 

AnaL  3.  Large  gray  crystals,  contaming  9*23  p.  a  of  Oa  C;  G.=2'74.  In  the  anal  a^  above 
given,  4*06  of  C  is  removed.    Occurs  at  Diana,  N.  Y.,  with  sphene  in  oalcito. 

AnnL  4.  White  crystals  with  calcite,  from  Bolton;  G.=:2'66.  In  the  anaL  as  above  given,  2*5 
p.  a  of  C  is  removei  AnaL  6,  reddish  massive,  from  Bolton;  Gr.=2*70.  Anal.  8,  massive,  yel- 
towish  ;  H.=:4-5 ;  G.= 2*787.    Contains  7*80  p.  c.  of  Ca  C.    From  Bolton. 

AnaL  6.  Whitish  massive,  from  Gulsjd;  contains  3-41  Ca  C;  G.=2'69.  In  the  anal,  above,  1-5 
p.  c.  of  0  removed. 

AnaL  7.  Greenish  or  yeUowish-green,  deavable,  and  partly  in  crystals,  from  Franklin,  N.  J., 
having  H.=8-6,  G.=2*78,  with  snbresmous  lustre ;  B.B.  very  fusible.  Contains  10-72  p.c  of  Ca(j. 

Auid.  9.  Greenish-gray,  waxy  in  lustre  to  pearly,  subtransluoent,  with  H.=5'5,  G.=2*640-  • 
2'667  ;  from  Perth  in  Canada.    Contains  considerable  magnesia  as  well  as  potash. 

AnaL  10.  In  grayish  crystals,  f^om  Diana,  associated  with  sphene.  (Not  from  Bolton,  as  an- 
nounced ;  the  specimen  shows  by  its  character  and  the  associated  minerals  that  it  is  unquestion- 
ably from  Diana.) 

ALaERiTB  StaU  (Am.  J.  ScL,  II.  viiL  103,  1849)  (anaL  11—13)  occurs  in  slender  square  prisms, 
sometimes  2  or  3  in.  long,  imbedded  in  calcite.  Yellowish  to  gray  and  usiuilly  dulL  Brittle.  H. 
=3—8-5;  some  crystals  more  altered,  2*5.  G.= 2*697— 2  712,  Hunt;  2*78,  Crossley.  Prom 
Franklin,  Sussex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  carbonate  of 
lime,  of  magnesia,  and  the  relations  to  known  examples  of  altered  scapolite,  confirm  the  view 
derived  from  the  form  and  appearances,  that  algerito  ia  an  altered  scapolite,  and  related  to 
puUtc 

WiLSOHiTB  EuiU  (Logan's  Bep.  Can.,  1853  and  1863,  Am.  J.  Sci.,  IL  xix.  428)  (anaL  14)  is  a  mas- 
sive mineral  from  Bathurst,  Canada,  affording  square  prisms  by  cleavage,  and  having  H. 
=3-5,  Q.= 2*765 — 2*776,  lustre  vitreous,  a  little  pearly  on  cleavage  surfaces;  color  reddish-white, 
rose-red,  and  peach-blossom  red.  According  to  Chapman  (Am.  J.  ScL,  IL  xx.  269),  its  crystalliza- 
tion and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  calcite, 
and  pyroxene.  The  oblique  basal  cleavage,  mentioned  by  Hunt,  is,  as  stated  in  the  last  edition 
of  this  work,  p.  608,  only  a  fracture.  Hunt  in  Bep.  G.  Can.  1863  makes  it  a  variety  of  gieseckitc. 
Occors  ahio  in  northern  N.  York.    See  further  under  Pdotb,  p.  479. 

TerenUe  of  Emmons  (Bep.  G.  N.  Y.,  1 837,  152)  has  the  form  of  scapolite,  with  H. =2 ;  G.=2-53 ; 
lustre  a  little  pearly ;  color  yellowish-white  or  greenish ;  and  is  from  a  small  vein  in  limestone  at 
Antwerp,  K.  Y.  It  has  not  been  analyzed,  but  is  probably  near  algerite  or  wilsonite.  The 
Pinitariffen  (pinite-like)  Scapolii  of  Schumacher  (Verz.,  98,  180 1^  from  Arendal,  is  probably  simi 
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lar  to  the  algeriie  and  other  pmUe  psondomorphs.  It  is  described  as  occnrring  in  crystals  anc 
massive,  of  a  white,  greenish,  and  other  shades,  and  as  B3.  fusmg  easily.  His  &lkarHffer  Scapo- 
lit,  from  Arendal,  appears  to  hare  been  a  eteaUUc  pseudomorph,  it  being  B3.  infusible. 

Mica  from  Arendalj  Norway  (Micarelk  of  Abildgaard).  AnaL  16,  16.  The  mica  occurs  im 
bedded  in  quarts:,  and  has,  according  to  y.  Rath  (L  c),  the  form  of  S-sided  crystals  of  scapolile^ 
6  in.  lon^.  The  crystals  are  covered  with  mica  externally,  and  within  consist  throughout  of  an 
aggregation  of  the  same  mica.  The  mica  is  greenish-white,  translucent  H.=2— 8.  6.= 2*833. 
Cbcygen  ratio  (from  y.  Bath)  1  :  5*6 :  10*5 ;  perhaps  1 :  6  :  10^,  giving  1  :  li  for  the  oxygen  of 
the  bases  and  silica.  The  change  from  scapolite  has  consisted  in  the  removal  of  lime,  addition  of 
Fe,  and  substitution  of  potash  for  soda. 

Mica  from  Pargaa,  anid.  20,  is  a  magnesia  mica. 

The  red  scapolite  of  Arendal  (anaL  1*7)  has  H.=5 ;  G'.=r:2*852.  Brownish  or  brick-red.  Dif- 
ficultly fusible.  Oxygen  ratio  1 :  2*4  :  7*6.  In  the  change,  Pe,  magnesia,  and  potash  have  been 
introduced. 

The  block  scapolite  of  Arendal  (anaL  18)  is  altered  by  a  large  addition  of  magnesia  and  iron 
Color  grayish-black ;  streak  grayish-white.  Rather  so^  G. =2*837.  Ko  cleavage.  B.B.  edges 
rounded  with  difiSculty.    0.  ratio  1  :  2*1 :  2*5  :  K,  unless  part  of  the  iron  is  sesquioxyd. 

The  qndoie  pseudomorph  of  the  same  locality  (anal.  19)  gives  the  oxygen  ratio  of  epidote 
1:2:8.  The  crystals  occur  imbedded  in  unUite.  Forohhammer  has  described  other  epidote 
pseudomorphs  after  scapolite  trom  Arendal,  which  are  albite  externally  and  epidote  within. 

Gabbbonttb  of  Schumacher  (Yerzeichn.,  1801)  is  referred  here  by  Siemann,  who  observes  that 
there  are,  in  the  Ecole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite  (This  Min.,  50G, 
1854).  Schumacher  describes  it  as  bluish-gray,  inclining  to  leek-green ;  also  grayish  mountain- 
green;  lustre  feeble ;  fracture  smooth  like  that  of  flint ;  G.= 2*947;  having  some  resemblance  to 
gabbro.  The  bluish-gray  variety  from  the  Kenlig  mine  near  Arendal,  with  black  hornblende 
and  caldte,  and  the  other  fh)m  Fredericksvfim,  Norway,  in  syenite. 

The  kaolin  from  Malsjo,  anaL  24,  is  a  reddish-yellow  day-like  mass,  retaining  something  of  the 
crystallina  form  of  scapolite ;  G.=2*l.  The  composition  corresponds  to  1  of  alumina  to  2  of  silica. 
For  another  kaolin  see  under  Ekebergite  (Passauitc). 

SUai$Hc  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  sOxceoua  scapolite 
of  Pargas,  of  a  gray  color,  in  limestone,  contains  92*71  p.  c.  of  silica.  AJbiie  is  announced  by 
Tschormak  as  occurring  pseudomorphous  afler  scapolite. 

Pseudo- Scapolite  of  N.  Nordenskiold  (Bidrag  Finl.  Min.,  66,  1820^  is  wemerite  altered  to  pyrox- 
ene. The  crystals  are  large  and  contain  crystals  of  pyroxene,  which  are  most  abundant  toward 
the  exterior;  fh)m  Simonsby,  near  Pargas. 

300.  BBSBERGITB.  Scapolite  (fr.  Arendal)  pt  Wemerite  (fr.  Arendal)  pt  [Syn.  under 
Webnkbitie.]  Sodait  (fr.  Hesselkulla)  Ekd)erg,  Afh.,  ii  158,  1807.  Natrolite  of  Hesselkulla 
WoUasion,  Ekebergite  Berz.,  Arsb.,  1824,  168.  Ekebergit,  Porzellanspath  (fr.  Passau)  J.  N. 
Fuchs,  Denkschr.  Ak.  Mundien,  vii.  65,  1818,  Tasdi.  Min.,  xviL  94,  1823.  Porzellanit  v.  Kob.i 
TaC,  52,  1853.    Passauit  Ndumann^  Min.,  305,  1855. 

Tetragonal.  Like  wemerite  in  foim  and  cleavage.  Also  compact,  or 
finely  colnmnar  massive. 

H.=5-5— 6.  G.=:2'74.  Lustre  vitreous,  somewhat  pearly  or  greasy. 
Color  white,  gray,  gi'eenish-white,  bluish,  reddish.  Transparent  to  sub- 
translucent. 

Oomp — 0.  ratio  for  ft,  B,  §i=l  :  2  :  4*5;  formula  (i(Ca,S^a)H-f  Xl)»Si*+8  8i;  or  else  with 
half  the  excess  of  silica  (or  H  ^i)  basic;  =,  if  Ca :  ]f«'a=3  :  1,  Silica  61*7,  alumina  26*3,  lime  1  C'i, 
soda  5*9=100;  if  Oa  :  iTa=:2  :  1,  Silica  51*7,  alumina  263,  lime  14*2,  soda  79=100. 

Analyses:  1,  Hermann  (J.  pr.  Ch.,  xxxiv.  177);  2,  Wolff  (Inaug.  Diss.,  Berlin,  1843,  Ramm. 
Min,  Ch.,  719);  3,  Hartwall  (Bera.  Jahresb.,  iv.  165);  4,  Wolff  (1.  a);  6,  v.  Rath  (Pogg.,  xa  8a 
288);  6,  Wolff  (1.  c);  7,  Damour  (L'Institut,  1862,  21);  8,  v.  Rath  (I.  a);  9,  Puchs  (L  c.);  10,  t 
Kobell  (J.  pr.  Ch.,  L  89);  11,  Schafh&utl  (Ann.  Ch.  Pharm.,  xlvi  340): 

gi       £1       Fe      JKg      Ca       ]^a      &       d 

1.  Hesselllailla  6102    2686    2-73    0*87     1329    4-64    082     ^ftn  0*26=100  H 

a.  "         gyh-gn.  40-26    ^6*40    0-64     14-44    614    0-65    0'69=98'12  Wolff. 
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52.5 


&       £1        Pe     ftg       Oa      ]$fa      £        d 


XPargas 

49*42 

25-41 

1-40 

0-68 

15-59 

6-05 

.._ 

1-45=100  HartwalL 

4,  Uei^io,  pink,  mass. 

49-88 

27-02 

0-21 

0-85 

12-71 

7-59 

0-87 

0-77 =99-90*  Wolff. 

5.      "       tohite 

50-04 

25-68 

1-06 

12-64 

6-89 

1-54 

2-50=99-35  Rath. 

6.  Arendal,  ywh.'W, 

60-91 

25-81 

0-76 

0-58 

18-34 

7-09 

0-85 

0-41=99-74  WolE 

7.        •' 

50*30 

25-08 

14-08 

5-98 

1-01 

3*25=99*70  Damour. 

8.  Grouyemeur 

52-25 

23-97 

0-78 

9-86 

8-70 

1-73 

1-20=98-49  Bath. 

9.  PaBsan,  FaasattUe 

49-80 

27-90 



14-42 

5-46 

0-90=97-98  Fuchs. 

10.       "             »* 

60-29 

27-37 

13-58 

5-92 

0-17 

— =97-30  KobelL 

11.       "             ** 

49-20 

27-80 





15-48 

4-58 

1-23 

1-20,  01  0-92=99-65  a 

*  1*89  p.  c.  of  cArbonate  of  lime  remored. 


AnaL  1,  G.=2-80;  2,  a.=2-735;  4,  G.=2-628;  5,  G.=2*658;  6,  a.=2-7l2;  8,  a=2*638;  9,G. 
=2*^ 

The  passauUe  (Poroellanspath)  has  the  0.  ratio,  in  anal  1,  1 :  2*4  :  4*8;  in  2,  1 :  2*4 :  4'9 ;  in  3, 
1:2-2:  4-6.  Bat  a  slight  change  in  the  bases  wonld  make  the  last  1 :  2  :  4*5 ;  and  it  is  probable 
that  the  mineral  is  an  altered  ekeborgite.  Fuchs  made  the  prisms  probably  about  92^,  and  so 
also  did  Schaf  hautL  But  Desdoizeaux  has  found  that  it  has  but  one  optioil  axis— a  negative 
one — and  this  decides  it  to  be  tetragonal  in  ciystallization.  Its  colors  are  white  to  jellowish, 
hlnish,  and  grayish-white.    The  crystals  are  coarse,  and  irregularly  grouped  or  single. 

Pyr^  etc — In  the  closed  tube  yield  a  small  amount  of  water.  BJB,  whitens  and  fuses  with 
intumescence  to  a  blebby  glass.    Imperfectly  decomposed  by  muriatic  acid. 

Obs. — From  Hessellkulla  and  Malsjd  in  Sweden ;  Arendal  in  Norway ;  Pargas  in  Finland,  in 
limestone ;  Gouverneur,  St  Lawrence  Co.,  N.  Y.,  in  limestone,  with  apatite  and  sphene,  in  short 
thick  crystals  sometimes  several  inches  in  diameter. 

The  passauite  is  fVom  Appenzell,  near  Passau,  in  Bavaria. 

Alt^^The  passauite  is  the  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or  kao- 
Im.  Part  of  Uie  kaolin  has  the  prismatic  form  of  the  passauite.  Fuchs  found  in  one  of  his  analy- 
ses Si  45-06^  M  32-00,  Fe  0-90,  Ca  074,  £[  1800,  undecomposed  mineral  296= 9966;  in  an- 
other §143-65,  3tl 35-98,  Pe  100,  Ca  083,  tL  18-60=99-91.  Opal  occurs  in  the  kaolin  as  one 
result  of  the  alteration. 

Paealoqizb  K  Nordensk.  (Bull.  Soc.  Nat.  Moscow,  tty.  221,  1857).  Has  the  form  and  angles 
yf  scapoliie  (Koksch.  Kin.  RussL,  iiL  187),  and  is  probably  altered  ekebergite.  C!olors  white, 
bluish,  reddish-blue;  G.= 2*665.  The  crystals,  afler  action  of  acids,  are  full  of  worm-Uke  holes. 
o¥ring  to  the  separation  of  the  carbonate  of  lime  present.  Analysis  afforded  fii  44*95,  '^\  26-89 
An  tr,y  Mg  l-Ol,  Ca  1444  p^Ta  10-86],  ign.  1-85=100.  No  potash  was  found.  B.B.  easUy  fusi- 
ble. The  O.  ratio  for  ft,  S,  Si  is  1 :  3  :  6 ;  but  supposing  a  loss  of  part  of  the  bases,  it  may  have 
been  originally  a  true  ekebergite.  From  the  lazulite  locality  near  Bucharei  in  Siberia,  in  the 
L.  Baikal  r^on. 


301.  MIZZONTTZI.    Scacchi^  Pogg.,  Erg&nz.,  iiL  478,  1852. 

Tetragonal.   Closely  resembles  meionite  in  its  crystals.   Observed  planes 


0  A  l-i=156°  6' ;  a=0-4430 ;  1  A  1=135 


56'  and" 64°  8', 
Crystals  quite 


0,/,i-i,i-2,l 

Scacchi ;  135**  68',  Kokscharof.     Cleavage  as  in  meionite 

small.     Unknown  massive. 

BL=5-5—6.  -  G.=2*623,  v.  Eath.  Lustre  vitreous.  Colorless  to  white. 
Transparent  to  translucent. 

Oomp.— O.  ratio  for  ^  S,  Si=l :  2 :  SJ;  or,  for  bases  and  silica, =1 :  If;  formula,  (K<^a»  Sfa) 
+|Xl)*Si*+2i§i;  or  else  with  half  the  excess  of  silica  basic;  =,  if  Ca:  S'a=l :  1,  SiUca  65-2, 
alumina  24-0,  Ume  9-9,  soda  10*9= 100.  The  analyses  agree  about  as  well  with  the  0.  ratio  1:2:6^ 

Analysis :  r.  Bath  (Fogg.,  cix.  254) : 

§i  54'70        51  23-80        ig  0*22        Ca  8-77        iS^a  9-83        &  2-14,  ign.  013=99  59. 

PyTf  etc. — ^B.B.  fuses  easily,  but  with  loss  intumescence  than  meionite.    Not  acted  upon  hy 
irariatic  acid. 
OImu — Occurs  on  Somma,  like  the  meionite,  but  is  associated  with  feldspar  instead  of  caldte 
Named  from  /ui^uv,  greater^  the  axis  of  the  prism  being  a  little  longer  than  in  meionite 
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302.  DIPTRB.  Schorl  blanchfttre  de  Maul^on  (Pyrenees)  (disooVd  by  Grille  ^Laumont  in  1 Y8Q 
Leucolite,  DOameth.,  Sciagr.,  L  289,  iL  401,  1792.  BipTre  ff.,  Tr.,  iii  1801.  Schmelzstein  Wem. 
Steff.  Orykt,  L  411,  1811.  Couseranite  OharpmUer,  Ann.  Gh.  Fhys.,  zzzix.  280,  1828.  Ooo 
seranite.    Prehnitoid  Elomsiarand^  (Efv.  Ak.  Stockh.,  1854,  297. 

Tetragonal.  Form  and  cleavage  same  as  for  wemerite  and  meionito. 
Crystals  small  or  large,  single  or  grouped.     Sometimes  columnar. 

H.=5—5-6.  G.=2-64:6.  Lustre  vitreous  to  somewhat  pearly.  Color- 
less, whitish,  yellowish,  greenish,  and  sometimes  reddish ;  opaque  white. 
Transparent  to  subtranslucent. 

Dipyre  oocurs  in  rather  coarse  crystals,  often  Iax:ge  or  stout^  and  rarely  oolomnar,  in  metamor 
phic  rocks,  while  mariaUte  is  found  only  in  very  small  colorless  or  white  crystals,  in  igneous  rocks, 
and  contains  more  alkali    Prehnitoid  is  similar  to  dipyre. 

Oomp.— 0.ratioforR,fi,8i=:l:2:6;  formula  (i(lOa+iS'a)»+j3£l)*§i«+6Si=r,  if  Ca :  iSfa 
=1 : 1,  Silica  58*3,  alumina  22'6,  lime  9*1,  soda  lO'O. 

Analyses:  1,  Yauquelln  (Hauy's  Tr.,  iil  1801);  2,  Pelesse  (0.  B.,  zviiL  994^  1844);  3,  Bamour 
(L'Institut,  16,  1862);  4,  Pisani  (Descl  Min.,  L  227);  6,  Blomstrand  {(Efv.  Ak.  Stockh.,  1854): 

Si      21       iSin   Ag     Ca    J^a    £      £[ 

1.  Dij^yre  60       24 10  4         2=100  Vauq. 

2.  **      liibarens  55-6    24-8 9-0      9*4    0*7   =99*4  Delesse. 

3.  "      Pouzao     56-22  23-05 9*44    7*68  090  2*41 =9970 Damour. 

4.  **      Ubarens  5669  2268  0S9  0*49    6*85    8-65  0*78  4-55=101-08  Pisani 

6.  Prehniioid  56-00  22-45  0-18  0*86    779  10*07  0-46  l-04»  i'e  1-01=99-36  BL 

Pyr.,  etc — ^B.B.  fuses  with  intumescence  to  a  white  blebby  glass.  Some  specimens  are  phos- 
pjiorescent  when  heated.    Imperfectly  decomposed  by  acids. 

Ob0. — ^From  the  region  of  the  Hautes-Pyrenees,  in  granular  limestone :  at  Ponzac^  near  Bag)* 
ndres-de-Bigorre,  with  a  white  uniaxial  mica ;  near  Libarens,  about  a  mile  and  a  half  from  Maul^n, 
with  mica  or  talc;  at  the  baths  of  Aulus  in  tiie  Dept.  of  Ari^ge;  in  a  black  schist  on  the  right 
bank  of  the  L^s,  near  Luzenac,  Ari^;  in  the  vicinity  of  Loutrin,  near  Angoumer,  in  blocks  of 
gpranular  limestone,  with  pyrite,  sphene.  The  preTmiioid  is  from  a  locality  between  Kongsberg 
and  Solberg  in  Sweden,  with  coarsely  crystallized  hornblende ;  its  hardness  is  stated  by  Blom- 
strand to  be  7,  and  G.=2-50. 

The  name  dipyre,  from  6i(f  iwice,  and  ir^,  fire^  alludes  to  the  two  effects  of  heat,  fitsion  undpkos- 
phorescence.    ftehniioid  refers  to  a  resemblance  to  prehnite. 

Alt. — Dipyre  undergoes  very  easy  alteration,  much  easier  than  wemerite,  and  this  it  probably 
owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to  a  large  extent  in 
a  crumbling  state.    Some  of  it  appears  to  be  changed  to  a  kind  of  g^reenish  leucihtenbergitc. 

Couseranite  appears  to  be  the  same  mineral  in  an  altered  form.  It  occurs  in  the  same  region, 
and  the  dipyre  may  be  seen  passing  into  couseranite.  Its  square  prisms  are  usually  rough  or 
rounded  exteriorly,  and  bluish-black  or  grayish-black  to  deep  black  in  color,  but  sometimes  whit- 
ish and  blackish  on  the  same  specimen.  It  is  often  soft  and  fragile.  Gharpentier's  mineral  came 
from  the  department  of  Ari^ge  (formerly  Couserans).  Analyses :  1,  Bufi'enoy  (Ann.  d.  M.,  IL 
iv.  327);  2,  I^sani  (Desd.  Min.,  L  234): 


Si- 

M 

te 

Mg 

Ca 

iSra 

t 

a 

1. 

52-87 

2402 

1-40 

11-85 

3-96 

5-62 

=98-56  Dufir. 

2. 

58-33 

20-20 

1-90 

7-20 

0-99 

0-76 

8-82 

2-86=100-66  PisanL 

Pisani's  analysis  was  made  on  large  square  prisms  firom  Pouzaa  It  has  the  composition  of 
agalmatolite.    Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  present 

Other  localities  are  near  Bagn^res-de-Bigorre ;  at  Sentenac  near  Seix,  Ari^e,  in  hard  lime^ 
Btcme.    An  orthoolase  of  the  region  has  sometimes  been  mistaken  for  couseranite. 

303.  BIARIAXJTB.    v.  BcUh,  ZS.  G.,  zvul  685,  1866.    [Kot  MariaUte  of  ByOo.] 

Tetragonal.     Closely  resembles  meionite  in  its  crystals.    Form  like  t 
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288,  except  that  0  is  present,  and  3-3   are  wanting.     1  A  1=136°  0', 
nearly. 

H.=5-5— 6.  G.=2-626;  but,  allowing  for  impurity,  2*530.  Lustre 
vitreous.     Colorless,  or  white.     Transparent  to  translucent. 

Oomp. — O.  ratio  for  ft,  fi,  Si=l  :  2  :  6,  like  dipyre;  but  having  the  alkalies  and  lime  in  the 
ratio  2  : 1  instead  of  1  :  1.  Formula  (i  (i  Si+|  ]^a)«+ J  *!)•  §i»+3  8i=Sflica  58-3,  alumina  22-3, 
lime  6*0,  soda  13*4=100.  Or  perhaps  ratio  1  :  2  :  6i,  which  ^ves  silica  62*1,  alumina  20'2j  lime 
5*5,  soda  12%  agreeing  better  with  the  analysis.  Analysis:  7.  Bath  (La);  la  is  the  analysis 
with  Fe  removed  as  mixed  magnetite: 


Si 

£1 

Pe 

% 

Oa 

Sa 

fi: 

1.       59-50 

20-70 

4-45 

0-29 

4-39 

8-90 

l-09=99-82. 

la.     62-72 

21-82 

0-31 

4-63 

9-37 

1-16= 100. 

Pyr.,  etc. — Like  those  of  miaszonite. 

Obfl. — From  a  volcanic  rock  called  piporno,  oocorring  at  Fianura,  near  Naples. 


304i  KBFHSIJTXI.  Sechsseitige  weisse  durchsichtige  SchdrlsSuler  mit  oder  ohne  Pyramide 
an  dor  Spitze,  eta  (fr.  Vesuvius  (Somma)X  J*  /.  Ftrber^  Brief©  aus  Waischland,  166,  1773;= 
Basaltes  crystallisatus  albus  cryatallis  prismaticis  v.  Bomy  Lithoph.,  ii  73,  1775;=Sommite 
Ddamdh^  T.  T^  il  271,  l797;=Nepheline  H.^  Tr.,  iii.  1801.  Psendo-sommite,  Pseudo-nephe- 
line  (tc.  a  di  BoveX  Fl  BeUevue,  J.  de  Phys.,  li.  458,  1800 ;  id.,  var.  of  Sommite,  Delameth.,  I  c. 
Nefdina,  Cavolinite,  Davina,  Mont  &  ChveOi^  Min.  Yesuv.,  1825. 

Fettstein  Wem.,  1808,  Klapr.  Beitr.,  v.  176, 1810,  Ste£fen's  Orykt.,  i.  472, 1811.  El8Bolith(fr.  Nor- 
way) Klapr^  Mag.  Ges.  Fr.  Berl.,  iii.  48,  1809,  Beitr.,  v.  176,  1810.  Pierre  grasse  K,  Tabl^ 
65,  228,  1809.    Phonite  (fr.  Norway)  Desd.  Min.,  I  289,  1863. 

Hexagonal.  0  A  1=135°  55' ;  a=0*839.  Observed  planes :  0 ;  prisms, 
I^  t-2,  i-f ;  pyramids,  f ,  J,  f ,  1,  2,  4,  6 ;  2-2,  4-2.  Ilsnal  forms  six-sided 
and  twelve-sided  prisms  with  plane  or  modified  summits.  Fig.  292,  sum- 
mit planes  of  a  ciTstal. 


0  A  2=117°  18'  /A  1=134  5 

<?  A  4=147  9  /A  2=152  42 


292 


O  A  i=154°  9'  1  A  1,  pyr.,=139  17 

O  A  4=104  28  1  A  1,  W,=88  11 

/A  i-2=150 

Cleavage:  /distinct,  (?  imperfect.    Also  massive, 
compact ;  ako  thin  columnar. 

BL.=5'5— 6.  G.=2-5-2-65.  Lustre  vitreous— 
•easy;  a  little  opalescent  in  some  varieties. 
Jolorless,  white,  or  yellowish  ;  also  when  massive, 
dark  green,  OTcenish  or  bluish-gray,  brownish  and 
brick-red.  Transparent — opaque.  Fracture  subconchoidal.  Double  re- 
fraction feeble ;  axis  negative. 

Var. — ^1.  Glassy^  or  Sommite.  Usually  in  small  crystals  or  grains,  with  vitreous  lustre,  first 
foond  on  Mt  Somma,  in  the  region  of  Vesuvius;  G.=2"6B,  fr.  Vesuvius,  Scheerer;  2*637,  ib., 
Breith.  Daivyne  is  nephelite  ftom  Vesuvius,  with  feeble  lustre,  containing,  acoording  to  Rammels- 
berg,  12-14  p.  a  of  carbonate  of  lime,  which  he  attributes  to  partial  alteration;  and  Ccwolinik 
Is  of  the  same  locality;  it  has  a  silky  lustre  owing  to  longitudinal  rifts  within. 


gre 
Col 
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Kokscharof  found  the  angle  1  A  1  =  139*  17';  whence  /A  1=134"  6'  22",  and  a=0-88892« 
(Min.  RussL,  ii.  160).     Breithaupt  made  /A  1=134®  5' ;  Haidinger  184**  3';  Scacchi  133®  67  J-. 

2.  Ehxolite,  In  large  coarse  crystals,  or  massive,  with  a  greasy  lastre.  Gr.= 2*597,  &.  Miask^ 
Breith. ;  2*65,  fr.  Arkansas,  Smith  k  Brush. 

Oomp.— 0.  ratio  for  ft,  fi,  gi=l  :  3  :  4^.  Formula  perhaps  (Na'  fiVSi*+3  *l«Si3+3  Si— 
(I  ft»+f  *!)'  Si*+t  Si.  Possihly  7  (i  ]Et»+l  3tl)«  8i«+2  ft  fe"+l  XI)  Si*,  making  it  a  combination 
of  a  unisUicate  and  a  blsilicate.  The  percentage  corresponding  to  either,  is,  if  Na  :  £l=6  : 1, 
silica  44*2,  alumina  33*7,  soda  16*9,  potash  6*2=100. 

Analyses:  1,  Arfvedson  (Jahresb.,  ii.  97);  2,  3,  4,  Scheerer  (Pogg.,  xlvi  291,  xlix.  369);  6, 
Gmelm  (Neph.  im  Dolerit,  eta,  Heidelberg,  1822);  6,  Heidepriem  (J.  pr.  Oh.,1.  600);  7,  Monticelli 
&  Covelli  (Prod.  Min.  Vesuv.,  375,  and  Pogg.,  xi.  470);  8,  9,  Rammelsberg  (Pogg.,  cix.  579,  and 
Min.  Ch.,  652);  10,  11,  12,  Scheerer  (Pogg.,  xlvl  291,  xlix.  359);  13,  14,  Bromeis  (Pogg.,  xlviil 
577);  15,  P.  V.  Pusirevsky  (^oksch.  Mm.  EuesL,  iiu  78);  Smith  &  Brush  (Am.  J.  ScL,  II.  xyi 
371) ;  17,  J.  P.  KimbaU  (Am.  J.  Scl,  IL  xxix.  65) ;  18,  D.  M.  Balch  (Proc.  Essex  Inst,  ir.  5)  r 

0-62=98-92  Arfved. 
0*21=100-32  Scheerer. 
0*21=99*40  Scheerer. 
1-39=100*74  Scheerer. 
1*39=101*13  Gmelin. 
0*82,  ftg  0-11=100*39  Heid. 

=96*89  M.  &  0. 

1*96,  C;i  1r^  C  6*63=99*59  Ramni. 
1-96,  01  &•.,  C  6*01  =100*83  R. 

0-60=100-72  Scheerer. 

206= 100-69  Scheerer. 

,  fig  0-07=100*60  Scheerer 

,  Mg  0*77=98*13  Brown. 

0-92,  Mg  0*45= 100*77  Brown. 
,  Mg  015  =  100-53  Pusir. 

0-95=100-65a  &B. 

1*47=100*91  KimbaU. 
' =99-71  Balch. 

In  the  last  analysis,  the  mineral,  previous  to  analysis,  had  been  dried  at  160°  0. ;  when  dried  at 
100  C,  it  afforded  1*31  p.  c.  of  water.  Traces  of  muriatic  acid,  and  also  of  sulphuric,  were  detect- 
ed by  Scheerer  and  Bromeis;  and  in  one  nepheline  from  Mt.  Somma  they  found  0*22  of  the  fomier 
and  010  of  the  latter.  Other  analyses:  of  E.  fr.  Norway,  Scheerer,  Pogg.,  cxix.,  145;  N.  fr. 
Meiches  in  the  Vogelsgeb.,  A.  Knop,  Jahrb.  Min.,  1865,  686*. 

Pyr.,  etc. — B.B.  fuses  quietly  at  3*5  to  a  colorless  glass.    Qelatlnizes  with  adds. 

Obs. — Nephelite  occurs  both  in  ancient  and  modem  volcanic  rodcs,  and  also  metamorphic  rocks 
allied  to  granite  and  gneiss,  the  former  mostly  in  glassy  crystals  or  grains  (sommite),  the  latter 
massive  or  in  stout  crystals  (eUsolite).  A  doleryte  containing  much  disseminated  nepheline,  such 
as  occurs  at  Katzenbuckel,  near  Heidelberg,  has  been  called  nephelinophyre  and  nephdindoieryiA,  A 
granite-like  rock  found  near  Miask,  in  which  eUeolite  replaces  quartz,  has  been  named  miascyie, 
from  its  locality.  A  rock  composed  of  orthoclase,  eliBolite,  and  sodalite,  from  Ditro  in  Transyl- 
vania, is  the  dtiroyte  of  Tschermak.    The  zircon-syenite  of  Norway  contains  much  elax)lite. 

Nephelite  occurs  in  crystals  in  tho  older  lavas  of  Somma,  with  mica,  idocrase,  etc. ;  at  Oapo  d! 
Bove,  near  Rome  (the  locality  of  the  pmidchnepMine) ;  in  the  clinkstone  of  Katzenbuckel,  near 
Heidelberg ;  at  Hamberg  in  Heasia ;  Aussig  in  Bohemia ;  Lobau  in  Saxony.  Eleeolite  is  found  at 
Brevig,  Stavern,  and  Fredericksvttm,  Norway,  imbedded  in  zircon-syenite;  in  the  llmen  Mts.. 
Urals,  along  with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  etc.;  at  Mariens- 
kaja  in  the  Tunkinsk  Mts.,  Siberia,  with  graphite,  caucrinite,  zireon.  The  crystal  measured  by 
S(»cchi  was  of  the  variety  sommite^  or  davyne^  occurring  at  Somma  in  a  geode  in  limestone  with 
sodalite  (Pogg.  Erganz.,  iii.  478,  1858). 

Elseolite  occurs  massive  and  crystallized  at  Litchfield,  Me.,  with  caucrinite ;  in  the  Ozark  Mts., 
Arkansas,  vrith  brookite  and  schorlomite ;  in  a  boulder,  with  sodalite,  at  Salem,  Mass. 

Named  nephdine  by  Hauy  (1801),  from  vc^cAi?,  a  cUmdy  in  allusion  to  its  becoming  cloudy  when 
Immersed  in  strong  acid;  dceolUe  (by  Elaproth),  from  iXaiov,  oUf  in  allusion  to  its  greasy  lustre,  tho 
variety  having  been  made  a  distinct  species  earlier  by  Werner  (1808),  under  the  German  name  of 
Fettsiein.  The  name  sommiie^  derived  from  the  Vesuvian  locality,  given  in  1797  by  Delametherio, 
has  the  priority.  But  Werner  early  adopted  Haiiy's  name,  and  Later  authors  have  all  taken  th« 
same  course. 


/.  Neph^Uie. 

Si 

^1 

Pe 

Ca 

]5fa 

£ 

1.  Vesuvius 

44*11 

33-73 

20*46 

2. 

44-08 

33-28 

0-65* 

1*77 

15-44 

4-94 

3.        " 

44*29 

33*04 

0-39* 

1-82 

14*93 

4*72 

4.  Odenwald 

43-70 

82-31 

1*07 

0*84 

15-83 

5-60 

5.        " 

48-36 

33-49 

1-50 

0*90 

13*36 

7*13 

6.  Lobau 

48-50 

82-33 

1-42 

3*55 

14-13 

6*03 

7.  Davyne 

42*91 

33-28 

1-25 

2*02 

7-43 

8. 

38-76 

28*10 

9-32 

15-72 

1*10 

9.        " 

36-81 

28*66 

10*33 

15-85 

1-21 

II  EkBolite, 

lu.  Fredericksv*n, 

gn.  45-31 

82-63 

0*46 

0*33 

16-95 

5-46 

11.  Brevig,  6». 

44-59 

82*14 

0*86 

0*28 

16-67 

6-10 

12.  Miask,  white 

44*30 

33-25 

0-82 

0-32 

16*02 

6-82 

13.        "        *» 

42*51 

38-78 

0*20 

14-01 

6-91 

14.        "        *» 

42*33 

34-89 

0-47 

16-26 

6-95 

15.  Marienskaja 

44*94 

30*29 

0-72 

1-15 

21-80 

1*48 

16.  Magnet  Cove, 

Ark.  44-45 

80-97 

2*09 

0-66 

15-61 

6-91 

17.  Salem,  Mass. 

44-31 

32*80 

ir. 

0*40 

16-43 

6-50 

18.        "        " 

44-32 

32*69 

0-59 

17-02 

5-09 

m 

With  Mn*  O"- 
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A  ikiineriil  from  Norway,  of  a  yellowish-brown  color,  callod  plumUe^  is  very  much  like  elnolite, 
according  to  Desdoizeauz. 

AIL — Nephelite  or  elsoollte  is  liable  to  ready  alteration,  and  usually  produces  a  zeolite,  as  Ihorri' 
eoniie.  The  (harkUe  of  Shepard,  according  to  Smith  and  Brush,  is  thamsonUe  (q.  v.),  and  its  aitua* 
tioa  in  cavitiea  in  elteolite  shows  that  it  is  a  product  of  alteration.  The  large  amount  of  soda  in 
nephelite  compared  with  the  silica  fits  it  especially  for  generating  zeolites.  Blum  attributes  bcrg- 
mannite  to  the  alteration  of  elsolite  (Pogg.,  IxzzyiL  315,  and  cv.  133). 

Gieseckite  is  shown  by  Blum  to  be  a  pseudomorph  after  this  species.  It  differs  mainly  in  con 
taining  seireral  per  cont  of  water.  It  occurs  in  six-sided  greenish-gray  prisms  of  greasy  lustre, 
in  Greenland,  having  0  A  1  =  135°  nearly;  and  also  at  Diana,  in  Lewis  Co.,  N.  Y.,  with  the  same 
angles,  for  the  most  part,  although  the  results  of  measurement  vary  between  131"*  and  139"*.  The 
dxystals  of  Diana  are  hexagonal  in  cleavage ;  yet  the  planes  of  deayage  are  often  separated  by 
layers  of  a  waxy  appearance,  without  lustre  or  dearage.  According  to  Desdoizeauz,  the  materia] 
of  the  czystals  acts  on  polarized  light  like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteration. 
LiebeneriUf  from  tiie  valley  of  ileims,  in  the  Tyrol,  \b  considered  by  Blum  a  similar  pseudomorph, 
and  Desdoizeauz  sustains  this  condusion.    See  further  Pikitb,  under  Hydrous  Silicates. 

Blaoolite  has  been  observed  altered  also  to  mica  and  opaL  Davyne  is  regarded  as  altered 
nephelite,  due  to  the  introduction  of  carbonic  add,  as  stated  above ;  and  cancriniU  is  supposed 
to  have  had  the  same  origin. 


304A.  OANOEINITE.   G.  Base,  Pogg.,  xlviL  779,  1839. 

Hexagonal,  and  in  six  and  twelve-sided  prisms,  sometimes  with  basal  edges  replaced ;  0  A  ^=z 
154"  7',  /A  1=115°  53'.  i  Ai=154'*  47';  also  thin  columnar  and  massive.  H.=5— 6.  G.= 
2'42— 2-5.  Color  white,  gray,  yellow,  green,  blue,  reddish;  streak  uncolored.  Lustre  sub- 
vitreous,  or  a  little  pearly  or  greasy.    Transparent  to  translucent. 

CoMP. — Formula  the  same  as  for  nepheline,  with  some  ^  0  and  n  £[,  &  of  the  silicate  to  that 
of  the  carbonate  being  mostly  as  3  :  1.  Rose  found  no  water.  Analyses :  1,  2,  G.  Boso  (Fogg., 
xlviL  779);  3,  Pusirevsky  (Koksch.  Min.  Russl.,  iii.  76);  4,  5,  J.  D.  Whitney  (Pogg.,  Ixx.  431); 
6,  V.  Struve  (Pogg.,  xc.  616);  7,  Pusirevsky  (1.  c);  8,  G.  Tschermak  (Ber.  Ak.  Wien,  xliv.  134); 
9,  Pisani  (Ann.  Oh.  Phys.,  HL  Ixvii.): 


M 


ffa 


tea 


1.  Hmen  Mts.              40-69 

28-29 

7-06 

17-38 

0-57 

6-88 

2.             "                      40-26 

28-84 

6-34 

17-66 

0-82 

6-38 

3.             "                 (J)  35-96 

29-57 

5-68 

18-63 



6-66 

4.  LitcbHeld,  yOow     37  42 

27-70 

8-91 

20-98 

0-67 

5-95 

5.        "          greenish  37*20 

27-69 

5-26 

20-46 

6-60 

6-92 

6.  Tunkinsk  Mts.        38*83 

28-55 

4-24 

20-87 

(CA 

7.             "                     37-72 

27-76 

8-11 

21-60 

5-61 

8.  Ditro                         87-2 

80-3 

6-1 

17-4 

6-2 

9.  Barkevig                 41-62 

28-09 

4-11 

17-16 



3-60 

— =100-27  G.  Rose. 

=99-70  G.  Rose. 

8-70,  Pe,anOI9,  g  032=:.  99-60  P. 
2-82,  3Jln,  Pe  0-86=100-31  TVh. 
8-28,  Un,  l?e  0*27  Whitney. 
(C  A  fi:)  8-61=100  Struve. 

407=99-86  Pusirevsky. 
4-0=99-2  Tschermak. 
6-60=101-07  PisanL 


G.= 2*448,  yellow,  fr.  Litchfield,  Me.,  Whitney;  2-461,  green,  ib.;  2-489,  rose-red  (anal.  8X  fir. 
Hmen  Mts.,  Pusirevsky;  2454,  yellow  (anal.  7^  fr.  Tunkinsk  Mts.,  id.;  2-42,  fr.  Ditro  (anal.  8), 
Tschermak;  2-404,  fr.  Barkevig,  Pisani  (anal.  9). 

Cancriuito  is  dosely  like  nephelite  in  crystalline  form,  and  it  is  probably  identical  with  it  in 
atomic  ratio,  excepting  the  carbonate  and  water,  which  may  be  due,  as  stated,  to  alteration. 
Davyne  is  intermediate  in  composition,  and  differs  only  in  that  it  has  the  carbonic  acid  combined 
with  lime  alone. 

Whitney  found  a  trace  of  chlorine  in  his  analyses.  The  red  color  of  the  Miask  cancrinite  is 
due  to  disseminated  grains  of  hematite,  according  to  Eenngott,  who  also  found  caldte  in  micro- 
scopic grains,  and  suggests  that  this  may  bo  the  source  of  the  carbonic  add  of  cancrinite. 

Ptr,  bto.— In  the  dosed  tube  gives  water.  B.B.  loses  color,  and  fuses  (F.=2)  with  intu- 
mescence to  a  white  blebby  glass,  the  very  easy  fusibility  distinguishing  it  readily  from  nephelite. 
Effervesces  with  lAuriatic  add.  and  forms  a  jelly  on  heating,  but  not  before. 

Obs. — ^Found  at  Miask  in  the  Urals;  of  dtron-yellow  color  at  the  Marienskoy  graphite  mine  in 
the  Tunkinsk  Mts.,  400  versts  west  of  Irkutsk,  in  a  coarse  granite,  with  zircon,  calcite,  and 
magnetite ;  at  Barkevig,  in  the  liangesund-fiord,  Norway,  whitish  and  pale  yellowish,  with  blue 
so<&lite  and  '*  bergmannice ; "  at  Ditro  in  Transylvania,  pale  flesh-red,  in  the  rock  called  ditroyie^ 
ooLsistIng  of  ortboclase,  eksolite,  and  sodalite  (anal.  8).  In  crystals  and  massive,  with  blue  soda- 
lite,  at  litchfleld,  Me. 
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OXYGEN  COMPOUNDS. 


Alt. — Oocurs  altered  to  natrollte  {h&rgmannUe) ;  the  cancrinite,  aa  Seemaxin  atd  Pisanl  observe 
first  losing  its  transluoence  and  then  passing  to  tlie  fibrous  condition  and  nature  of  the  zeolite. 


306.  SODAZiITE.    Sodalite  (Or.  Greenland)  Thmsofiy  E.  Soa  Ed.  Tr.,  v.  887,  read  Nor.  181C 

FhiL  Mag.,  zxxvi  303,  1810. 

Isometric.  In  dodecahedrons,  f.  3 ;  also  4,  5, 10, 11, 14.  Cleavage :  dode- 
caliedraJ,  more  or  less  distinct.  Twins :  hexagonal  prisms,  terminating  in 
12  planes  forming  6  prominent  triangular  ridges  of  120®,  radiating  from  the 
centre,  and  arising  from  a  combination  of  dodecahedrons.    Also  massive. 

H.=5-5-6.  G.=2-136-2-26,  Vesuvius ;  2-401,  fr.  Scarrupata,  v.  Rath ; 
2-289,  Ural;  2"3T,  Greenland;  2-294— 2"314,  Salem,  Kimball.  Lustre 
vitreous,  sometimes  inclining  to  ffreasy.  Color  gray,  greenish,  yellowish, 
white ;  sometimes  blue,  lavender-blue,  light  red.  Subtransparent — trans- 
lucent.   Streak  uncolored.    Fracture  conchoidal— uneven. 

Oomp.-(i*a"  +  }3fcI)«Si«-hiNaa=(Sra»)''§i»+3il'§i"+2N8Cl=Sih'ca  37-1,  alumina  31-7, 
soda  19'2,  sodium  4*7,  chlorine  7*3=100.  The  name  alludes  to  the  soda,  J.  D.  Whitnej  suggests 
that  the  blue  color  may  be  owing  to  ferric  acid  present 

Analyses :  I,  Ekeberg  (Thomson's  Ann.  PhiL,  I  104);  2.  Thomson  0-  c.);  3>  ArfVedson  (Jahresb., 
ii  97);  4,  6,  Ranunelsberg  (Min.  Oh.,  702);  6,  v.  Rath  (ZS.  'G.,  iviil  621);  7,  Hoftnann  (Pogg^  xlvii. 
377);  8,  V.  Bore  (Pogg.,  IxxviiL  413);  9, 10,  Whitney  (Pogg.,  Ixx.  431);  11,  J.  P.  Kimball  (Am.  J. 
ScL,  II.  xxix.  67);  12,  D.  M.  Balch  (Proc.  Essex  Inst,  Salem,  iv.  4): 

Si        Xl       Fe     Oa       :fra       a 

6-76=9n-90  Ekeberg. 
3-00,  ign.  2*l=98*St0  T. 
6-80= 100*43  ArlVedson. 
6*69=100-86  Ramm.,  G.=2'186. 
2*65=99-36  Ramm. 

6*96,]jlg0-73,t  1*19,  Na  4*51,  ign.  8-12= 
101-77  Rath. 
7*10=102*33  Hoftnann. 
WM^.^  ^  0*51,  Mg  0-44=98-87  Bore. 
6*97,  K  0*59=101-60  Whitney. 
— f  rest  utkW.,  Whitney. 
6-99=101-33  KhnbalL 
6*46,  Na  418=99-61  Balch,  G.=2-30. 

and  Mo.  *  With  wme  Fe*  O*. 

Pyr.,  etc. — In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.B.  fuses  witli 
intumescence,  at  3*5— 4,  to  a  colorless  glass.  Decomposed  by  muriatic  and  nitric  adds,  with  sep- 
aration of  gelatinous  silica. 

Obs. — Occurs  in  mica  slate,  granite,  syenite,  «rap,  basalt  and  Tolcanic  rocks,  and  is  often  associ- 
ated with  nephelite  (or  eladolite)  and  eudialyte.  With  sanidine  it  forms  a  aockUito-trachyie  at  Scarru- 
pata in  Ischia,  in  which  also  occur  augite,  titauite,  and  magnetite  in  crystals.  Found  in  West 
Greenland  in  mica  slate,  along  with  feldspar,  arfvedsonite,  and  eudialyte ;  at  Vesuvius,  on  Monto 
Somma,  in  white,  translucent,  dodecahedral  crystals,  with  pyroxene,  mica,  and  rarely  in  green 
dodecahedrons,  ^th  cubic  planes,  in  limestone  along  with  idocrase  and  nepheline ;  massive  and 
of  a  gray  color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brisgau;  also  near  Lake  Laach;  in  Sicily, 
Val  di  Noto,  with  nephelite  and  analcite ;  at  Minsk,  in  the  Ural,  blue  in  the  gpranite-like  rock 
called  miascytej  with  elieolite  and  feldspar;  Sedlowatoi,  in  the  White  Sea,  with  eucUalyte;  in  nodu* 
.ar  masses  at  Lamoe  near  Brevig,  Norway,  of  a  lavender-bluo  color,  with  eheolite,  wuhleritc, 
and  rarely  eudialyte. 

A  blue  variety  oocurs  at  Litchfield,  Me.,  massive,  with  dLstlnct  deavage,  assodated  with  elaao 
lite,  zircon,  and  cancrinite ;  a  lavender-blue,  in  a  vein  in  syenite,  at  Salem,  Mass.,  violet  to  azure 
bloe,  with  elaeolite,  orthodase,  biotite,  and  ziroon. 


1.  Greenland 

86*00 

32*00 

0*15 

_ 

25*00 

2. 

88*62 

27*48 

1*00 

2-7 

28*50 

3.  Vesuvius 

85*99 

32*69 



66*55» 

4.        " 

38-12 

81*68 

24*87 

6.        "         gjL 

88*76 

84-62 

_. 

28-48 

6.  Scarrupata 

37*30 

27-07 

4*08 

0*43 

16*48 

7.  Ilmen  Mta. 

38*40 

82*04 

_«^ 

0*32 

24*47* 

8.  Lamo,  Norway 

38*86 

30-82 



1*21 

22*08 

9.  Litchfield,  Me. 

37*80 

32*88« 

23*86 

10. 

37*68 

80*93 

1*08 

25*48 

11.  Salem,  Mass. 

87-33 

32*70 

tr. 



24-81 

12.      " 

87*64 

82*16 



0*85 

18*94 

'  With  some  potash. 

**  Traces  of  Sn,  Mn,  W,  J 
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Bergemann  obtained  for  a  greenish  mineral  having  6.= 2*502,  occumnK  with  elieoUte  at  BreT7g 
In  Norway  (Pogg.,  Ixxxiy.  492),  Si  46-03,  3tl  23-97,  Ka  21-48,  CI  7-48,  P  0-86,  Oa,  Fo  ir,=dd'1t ; 
it  gives  the  formula  of  anorthite  (ozjgen  ratio  1:3:6)  with  an  addition  of  some  chlorld  of  sodi- 
um ;  but  it  may  be  only  an  impure  sodalite. 

Named  in  allusion  to  its  containing  soda. 

AIL — Sodalite  oocnrs  altered  to  kaolin,  like  the  feldspars,  and  also  in  conditions  of  partial 
change. 

An  altered  sodalite  from  Greenland  afforded  Rammelsberg  §i  43'20,  $1  82*54,  Ca  8*00,  ]^a  11*42, 
C3  tr^  ]ft  (by  loss)  9*84,  giving  for  &,  &,  Si,  ]&,  the  oxygen  ratio  1:4:6:2;  but  it  is  not  regarded 
by  this  chemist  as  a  distinct  chemical  compound. 

Trolle-Wachtmeister  found  a  Yesuvian  sodalite  to  contain  (Pogg.,  IL  14)  Si  50-98,  £l  37*64,  jSTa 
20-96,  CI  1-26=  100*84,  which  must  have  been  either  very  impure  or  altered. 

306.  IjAPIS-IjAZUZiI.  Ldn<i,etpos  Theophr,  Sapphires  P/uk,  zzzvii.  89.  Sapphirus  Agric^ 
Fofis.,  288,  1546.  Cyaneus,  Lapis  Lazuli  (Lapis  Azul  Arab,^  unde  nomen  Asuri,  aut  Lazuli),  B* 
de  BuUf  Lap.,  273,  1686.  Lapis-Lazuli,  Lazur-Sten,  Jaspis  colore  ooenileo  cuprifer,  Wail^  Min., 
97,  1747.  Lapis-Lazuli,  ou  Pierre  d'Azur,  Fr,  Trl  Wall,  L  186,  1753.  Zeolites  Bloa  (=Blue 
Zeolite],  Lapis  Lazuli,  OronsL,  100,  1758.  Zeolithus  csoruleua  v.  Bcrri^  Lithoph.,  i.  46,  1772. 
Lasnrsteln  Gtrm,    Native  Ultramarine.    Outremer  Fr. 

Isometric.  In  dodecahedrons,  f.  3, 4.  Cleavage :  dodecahedral,  imperfect. 
Commonly  massive,  compact. 

H.=5— 6'5.  G.=2'38— 2-45.  Lustre  vitreous.  Color  rich  Berlin  or 
azure-blue,  violet-blue,  red,  green ;  also  colorless.  Translucent — opaque. 
Fracture  uneven. 

Comp, — ^A  silicate  of  soda,  lime,  and  alumina,  with  a  sulphid  probably  of  iron  and  sodium. 
Analyses  :  1,  Kktprotli  (Beitr.,  i.  189) ;  2,  Gmelin  (Schw.  J.,  xiv.  329) ;  3,  Kohler  (Ramm.  Min.  Ch., 
710);  4,  Schultz  (ib.);  6,  Varrentrapp  (Pogg.,  xlix.  615)  j  6,  v.  Hauer  (Yerh.  G.  Reichs.,  1860,  86); 

7,  F.  Reld(Q.  J.  Ch.  Soc,  iv.  331);  8,  Schultz  (L  c) : 

Si        Xl     Fe     Ca      Sa      H        S 

1.  Orient      46-0     14*5    30     17  5      2-0    4*0,  C  10-0=97  0  Klaproth. 

2.  "  49       11       4       16  8         tr.     2,  Ag  2=02  Gmelin. 

8.  "  45-33  12-33  212  23-56    11-45    0*85  322,  CI  0*42,  3?=98-78  Kohler. 

4.  "  43-26  20-22  4*20  14*73      8-76  5-76,  S  3-16=100  Schultz. 

5.  Bucharei  46-60  31-76    ir.      3*52      9-09   0-12  6-89,  Fo  0-86.  CI  0-42,  S  0-95=98-11  Varrentr. 

6.  Ditro        40-54  43-00  0'86s  1*14  [12-54]  1-92 =100  Hauor. 

7.  Andes      66-9     20-0    O'l     10-1 ,  S  2-9  Field- 

6.       "  45-70  25-84  1-80    7*48    10-55  4-82,  S  8-96,  fil  1'35=100  Schultz. 

Pyr.,  etc — ^Heated  in  the  closed  tube  gives  off  some  moisture ;  the  variety  from  Chili  glows 
with  a  beetle-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (S) 
with  intumescence  to  a  white  gbss.  Decomposed  by  muriatic  add,  with  separation  of  gelatinous 
silica  and  evolution  of  sulphuretted  hydrogen. 

Oba. — It  is  usually  found  in  syenite  or  crystalline  limestones,  associated  often  with  pyrite  and 
mica  in  scales. 

Occurs  of  a  deep  blue  color  in  Siberia,  at  Bucharei,  in  limestone,  with  pyrite,  apatite,  and  glau« 
colite ;  near  the  river  Talaja,  and  also  the  Bystraja,  in  the  Lake  Baikal  region,  in  a  crystalline  lime- 
stone containing  mica,  in  syenite ;  also  on  the  SlMianka  in  the  same  region ;  at  Ditro  in  Transyl- 
vania, in  a  homblendic  vein  in  syenite ;  in  Persia;  China;  Thibet;  at  Bardakschan  in  Tartary; 
in  the  Andes  of  Ovalle,  near  the  sources  of  the  Cazadero  and  Vias,  tributaries  of  tho  Rio  Grande^ 
In  a  granitic  rock.    On  the  banks  of  tho  Indus  it  is  disseminated  in  grayish  limestone. 

The  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  ornamental 
furniture;  also  employed  hi  the  manufacture  of  mosaics ;  and  when  powdered  constitutes  tho  rich 
and  durable  paint  oilled  ultramarine.  B.  de  Boot  gives,  in  his  work  above  referred  to,  the  method 
employed  for  making  artificial  ultramarme.  An  ultramarine,  chemically  prepared,  equal  to  that 
from  native  lapis  lazoll  in  color  and  permanency,  and  now  extensively  used  in  the  arts,  contains^ 
scoording  to  Varrentrapp, 

Si 45-604,  5  8-880,  Xl  23-304,  Ca  0021,  Na  21-476,  4  l-'?52,  S  1-686,  Fe  1'063,  01  ^.=98-785. 
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307.  HAUYNITB.  Latialite  (fir.  the  Campagna,  ancient  Latiun)  GimtoncUf  in  Kom.  rttid  it 
1803,  before  the  Acad,  de  linoei  at  Rome,  but  unpubUshed.  Hauyne  Bman^Neergard^  Scliw. 
J.,  iv.  417,  1807,  J.  d.  M.,  xxu  866,  1807,  Auina  Ital  Beraeline  L.  A.  Keeker,  BibL  Univ.,  xlvi. 
52,  1831,  Regne  Kin.  Paris,  1835 ;  v.  RaOu  ZS.  G.,  xviiL  546,  1866=MariaIite  RyUo—GS^- 
mondlna  ottaedrica  Jfed.  Spadcu 

Isometric.     In  dodecahedrons,   octahedrons,   etc.,  f.  3 — 7 ;    also   with 
planes  3,  3-3.     Cleavage :   dodecahedral  distinct.     Twins :    composition- 


293 


Albano. 


Albana 
parent  to  translucent. 


Fracture  flat  conchoidal  to  uneven. 


face  octahedral,  as  in  f.  293, 
•arallel  to  all  the  planes  1 ;  and 
294,  parallel  to  one  plane, 
with  faces  of  the  dodecahe- 
dron. Commonly  in  rounded 
grains  often  looking  like  crys- 
tals with  a  fused  surface. 

n.=5-5-6.    G.=2-4:— 2-5; 
Lustre  vitreous,  to  somewhat 

freasy.  Color  bright  blue,  sky- 
lue,  greenish-blue ;  aspai'a- 
fus-^reen.  Streak  slightly 
luisn  to  colorless.     Subtrans- 


Var. — ^For  the  mineral  fr.  Marino,  Gr.= 2-833,  Gmelin;  fr.  Vesuvius,  G.= 2*464,  Ramm. ;  fir. 
Melfl,  G.= 2-466,  Scacchi;  fr.  L.  Laach,  2-481,  v.  Rath.  The  white  variety  from  near  Albano  ia 
Berzeline  of  Necker,  according  to  v.  Rath  (L  c.),  from  whom  figs.  293,  294,  representing  twins  of  it, 
are  taken.  Yom  Rath  remarks  that  the  mineral  analyzed  by  Gmelin  (Obs.  de  Hauyna,  etc.), 
which  has  been  referred  to  berzeline,  was  a  mixture. 

Oomp^i  ]fra>+}  Xl)"  gi»+Ca  §=(Na')»Si'+3  3tl«  Si»  +  4  6a  S=SiUca32-0,  alumma  27-4,  lime 
9-9,  soda  16-5,  sulphuric  acid  14-2=100.  Analyses:  1,  Gmelin  (Obs.  de  H.,  Heidlb.,  1814,  Schw. 
J.,  xiv.  325,  IV.  1);  2,  Varrentrapp  (Pogg.,  xhx.  515);  3-5,  J.  D.  Whitney  (Pogg.,  Ixx.  481)' 
6,  Rammelsberg  (Pogg.,  cix.  577} ;  7,  id.  (ZS.  G.,  xil  273) ;  8,  v.  Rath  (ib.,  xvL  84) ;  9,  v.  Rath  (ib . 


iviiL  547)  : 


1. 
2. 

3. 
4. 
5. 


Marino 
Niederm'g 


Si 
35-48 
86-01 

33-90 
84-83 
32-44 


Mt.  Albano 

6.  Vesuvius  (1)34*06 

7.  Melfl  34-88 

8.  L.  Laach    (J)  331 1 

9.  Berzdine         32-70 


28*87 
27-41 

28-07 
28-51 
27-75 
27*64 
29-84 
27*35 
28-17 


1-16 


0-31 


ir. 


1-05 


iig 


0*70 
0-22 


Ca 
1200 
12*55 

7-50 

7*28 

9-9C 

10*60 

5*54 

11-70 

10-85 


Na 

9-12 

19*28 
18*57 
14-24 
11-79 
14*47 
15*39 
11-13 


*  il,  8,  and  loas. 


t         S  S 

15-55  [3-45]*  12-39  Gmelin. 

6-2       12-60,  Fe  0*17,  a  0-58, 

S  0*24=98-34  V 

12*01=100-73  Whitney 

12-13=101-58  Whitney 

2-40    12*98=99*77  Whitney. 

4*96    11-25=100*30  Ramm. 

376 11*08,  CI  <r.=99*77  R. 

1*12     0-20     12*54,  ao-33=10S01R 
4-64    0*48     12-16,  (3  0*G6,  Na  043 

=  101*21  R. 


The  haQynite  from  Niedermendig,  accordmg  to  Whitney,  corresponds  in  composition  to  2  haiiy- 
nite+l  nosite. 

Pyr.,  etc, — In  the  closed  tube  retains  its  color.  B.B.  in  the  forceps  ibses  at  45  to  a  white 
glass.  Fused  with  soda  on  charcoal  affords  a  sulphid,  which  blackens  silver.  Decomposed  by 
muriatic  acid  with  separation  of  gelatinous  silica. 

Obs. — Occurs  in  the  Vesuvian  lavas,  on  Somma ;  at  Melfi,  on  Mt  Vultur,  Kaples,  In  a  kind  of 
lava  called  Hailynophyr^  a  black  to  brown  rock  containing  the  hauynite  disseminated  through  it 
of  black,  green,  blue,  red,  and  brown  colors,  and  also  white,  and  sometimes  red  inside  and  blue 
outside ;  in  the  lavas  of  the  Campagna,  Rome,  and  also  in  the  peperino  of  Marino  and  Laricda 
near  Albano,  of  sky-blue,  bluish-green,  and  sometimes  opaline,  also  white  {berzdvM) ;  in  basalt  at 
Niedermendig  and  Mayen,  L.  Laach,  in  a  trachy tic  rock ;  at  Mt.  Dor  in  Puy  de  Dome :  at  St 
Micijiel'a,  Azores. 
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Kamed  after  the  ciystaUographer  and  mineralogist  Haiiy. 

Alt. — The  yarUtions  in  tiie  analTses  as  to  water  present  show  a  tendency  to  hydration  and 
i^  other  changes  in  the  nxinera!. 

iTTNEBrrB  Omelin  (Sehw.  J.,  xxxri.  74,  1822) ;  Skolopsitb  v.  KoheU  (GeL  Anzeig.,  xxviil  638, 
1849).  Rammelsberg  has  shown  (Ber.  Ak.  BerUn,  1862,  1864)  that  ittnerite  and  skolopsite 
are  probably  altered  haiiynite  or  nosite.  Ittnerite  oontains  10  to  13  p.  o.  of  water,  and  scolopsite 
varies  in  the  water  from  none  to  10  p.  c.  Ittnerite  occurs  in  translucent  dodecahedrons  or  granular 
massire,  with  H.=:6'5;  6.=2'37 — 2*40;  color  dark  bluish  or  ash-gray  to  smoky  gray;  lustre 
resinous,  and  comes  from  Kaiserstuhl  near  Freiberg,  in  Brisgau,  Sasbach,  and  Endingen. 

Soolopsite  occurs  granular  massive;  H..=5;  Q.=2-68,  color  grafyish'White,  to  pale  reddish* 
gray,  and  is  from  •Kaiserstohl,  and  occurs  in  the  same  rock  with  ittnerite  (Fischer,  Ber.  Ges. 
Freiburg,  1862). 

Analyses:  1,  Gmelin  (L  c.);  2,  J.  D.  Whitney  (Pogg.,  Ixx.  442);  3,  Baomielsberg  (Ber.  Ak. 
Berim,  1864,  171);  4,  r.  Kobell  (I  c);  6,  Bammelsberg  Q.  c,  ii  1862,  245);  6,  id.  (ib.,  1864,  172): 

Si        S,l       9e     ttg     Ca      l^a        &       £[        S       CI 

1.  mnerOe       84*02    28*40    0*62    7-27     1216    1*66    10-76>  286    0*73=98*86  Omelin. 

2.  "  36-69    2914     6*64     12-67     120    [9-83]   4*62    1-26=100  Whitney. 

3  "  87-97     80-60»»    0-76    342      789     1*72     1204    4-01    0-62=98-93  Ramm. 

4  ScolopsiU    44-06    17-86    2-49    2-28  16-84    12-04    1-30    4-09    0-56=100-97  KobelL 

6.        •*  34-79    21-00    270   2-67  16-10    11-96    280      8-29    4-39     1-36=100  05  Ramm 

6.         "  38-60  19-29        1-80  12-21     10*84    2*18  [10'25]  3-56     1-27  =  100  Ramm. 


»  With  H  8. 


i>  WlthaUitleFe^O*. 


Scolopsite  was  named  from  (r^oXo^  a  ajpUnier,  from  its  splintery  fracture. 

308.  NOSITB.  In  ripis  (L.  Laach)  laplllos  elegantiores  et  sapphires  reperire  est,  DrehenUf 
Orig.  Palatinarum,  11  86,  1612.  Spinellan  ITosej  Hoggerath's  Min.  Stud.  Geb.  Niedderrhein,  109, 
J  de  Phys^  Izix.  160,  1809.  Spinellan,  Nosian,  Klapr.^  Breitr.,  rl  371,  1815.  Hauyne  pt  No- 
sean,  Nosin,  aome  aMan. 

Isometric,  like  liaiiynite.    In  dodecahedrons.     Often  granular  massive. 
II,=5'5.     G.=2*25— 2*4.     Color  grayish,  bluish,  brownish ;  sometimes 
olack.     Translucent  to  nearly  opaque. 

Oomp.— (i  i!ra» + f  Xl)*  Si* + 1  Sfa  5=CSra»)»  fli»  +  3  Xl«  Si*  +  2  Sfa  S =Silica  36-1,  sulphuric  acid 
8*0,  alumina  31*0,  soda  24*9=100.  A  little  chlorid  of  sodium  is  also  present ;  ratio  of  chlorld  ia 
sulphate  about  1  :  10. 

Analyses:  1.  2,  Bergmann  (Bull.  Sci.,  1823,  iii.  406);  3,  Varrentrapp  (Pogg.,  xlix.  515);  4,  5, 
J.  D.  Whitney  (Pogg.,  Ixx.  431) ;  6-9,  v.  Rath  (ZS.  G.,  xvi.  86) : 


1.  Ifc  Laach 

2.  " 
8.  •• 
4.  " 
5. 
6. 


Si      21  9e 

88-50  29-25  1-67 

87-00  27-50  1-28 

86-99  32-57  0*06 

36-62  29-54  )  n.^Li  i  ^ 

86-53  29-42  f  "  **  (  1 

dk,  hn.  86-72  2908  0*76     " 


T. 

8. 
9. 


ffnh, 
dear 


36-69  28-45 
36-46  29-61 
36*87  26-60 


0-47 
0-91 
0-28 


Ca    }^a        id       3 

1-14  16-56 8-16,  fin  1-00=99-11  Bergm. 

8-14  12-24 11-66,  fin  0-50=99-59  Bergm. 

1-12  17-84    1-85  0-65    9-17=99-22  Varrentrapp. 
1-09  23-12  K.«,  ft -,  (  7-66=100-34  Whitney 
62  22-97  J  ^  ^'  "  **^  J  7-13=100-99  Whitney. 
1-20  23*33    0-83  0-71     7-62,  t  0-34=100-48  Ratli,  G.= 

2-281. 
2-16  1-06    7*30=100-64Rath,  G.=2-299 
2-02  0-70    7-34=100  Rath,  G,=2-386. 
037  1-08  10-00=100  Rath,  G.= 2 -399. 


0-68  28-90 
2-37  20-60 
4-06  20-75 


Klnproth,  in  his  analysis  (Beitr.,  ri.  876^  obtained  Si 43-0,  £l  29-5,  9e  20,  Ca  1-5,  ^a  190,  8 
l-O,  ft  2-5=98 -6. 

Pyr^  tftc. — ^B.B.  like  haCiynite.    (Gelatinizes  in  adds,  yielding  no  sulphuretted  hydrogen. 

Oba.— from  near  Andemach  on  the  Rhine,  at  Lake  Laach,  in  loose  blocks  consisting  largeh 
of  a  glassy  feldspar,  with  mica,  magnetite,  and  occasionally  zhrcon,  occupying  cavities  in  the  feld 
■par,  in  small  grains  or  crystals ;  also  found  at  Rleden  and  Yolkersfeld  in  a  leadte  rook. 

Named  after  K.  W.  Kose  of  Brunswick. 
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309.  ZiEUOmi.  Weifise  Granaten,  Weisse  granat-fonnige  Schdil-CryBtaJlen  (i¥.  YcflUFias) 
•71  J,  Ferher^  Briefe  aus  Walschlaod,  165,  176,  etc,  1778.  Basaltes  albus  poljednis  granati 
formis,  etc.,  v.  Bom,  lithopb.,  IL  73,  1775.  Sdiorl  blanc  i>.  Trl  of  Ferber.  Grenata  blancf 
calcines  (fr.  Vesuviufl,  where  called  Occhio  di  Pernico,  Rome,  etc.)  de  Saussurtf  J.  de  Phy&, 
vii.  21, 1776.  (Eil  de  Perdriz,  Grenats  blancs,  alt^rds  par  une  Tapeur  acide  qal  ayant  dissout  Ic 
fer  a  laiss^  les  grenats  dans  un  ^tat  de  blancheur,  Sage,  Min.,  i.  817,  1777 ;  de  Lisl^  IL  330, 
1783.  Weisse  Granaten  Hoffm.,  Bergm.  J.,  454,  474,  1789.  White  Garnet  Leadt  Wem., 
Bergm.  J.,  i.  489,  1791,  Hopfner's  Mag.  K.  Helvet,  iv.  241.  Leacite  K,  J.  d.  M.,  v.  260,  1799. 
Amphig^ne  H^  Tr.,  it  1801. 

295  Isometric.    Usual  form  the  tra^ezoliedron  (f.  295).    Cleav- 

age: dodecahedral,  very  impertect.  Surfaces  of  crystals 
even,  but  seldom  shining.  Often  disseminated  in  grains; 
rarely  massive  granular. 

H.=5-5— 6.  G.=:2-44— 2-56..  Lustre  vitreous.  Color 
white,  ash-gray  or  smoke-gray.  Streak  uncolored.  Translu- 
cent— opaque.     Fracture  conchoidal.    Brittle. 

Comp.— 0.  ratio  1 :  3 :  8 ;  i  §i+  Xl  Si'=Silica  55*0,  alumina  23 '6,  potash  2 1*6 =100.  Analyses 
1-4,  EJaproth  (Beitr.,  ii.  89);  5,  Arfvedson  (AfhandL  i  Pys.,  vi.  139);  6,  Avdejef  (Pogg.,  Iv 
107);  7-9,  Bammelsberg  (Pogg.,  zcviii.  142);  10,  11,  Bischof  (Lehrb.,  ii.);  12,  Rammelaborji 
(Min.  Ch.,  999) ;  13-15,  Bischof  (I  c) ;  16,  Bammelsberg  (Pogg..  xcviiir  150) ;  17-20,  Bischof  (1.  c); 
21.  A.  Knop  (Jahrb.  Min.,  1866,  685): 

Si         XI       Oa      STa        4         fi 


1. 

"Vesuvius 

53-750  24-625 





21-350 

=99-726  KUproih. 

2. 

(( 

53-50 

24-25 





2009 

=97-84  Klaproth. 

3. 

Pompeii 

64-50 

23-50 

19-50 

=97-50  Klaproth. 

4. 

Albano 

54- 

23- 

22* 

—99  Klaproth. 

5. 

Vesuvius 

66-10 

23-10 



21-15 

— ,  Pe  0-95-101-30  Arfvedson. 

6. 

« 

5605 

23-03 

ir. 

1-02 

20-40 

=100-50  Avdejef. 

7. 

(1 

66-10 

23-22 

— 

0-57 

20-59 

=  100-48  Rammelsborg. 

8. 

{< 

56-26 

23-26 

0-82 

0-48 

20-04 

=100-40  Rammelsberg. 

9. 

It 

(J)  56-48 

23-14 



0-60 

19-78 

0-52=100-42  Rammelsberg. 

10. 

(1 

67-84 

22-85 

0-20 

604 

12-45 

0-59,  Pe  014=100-11  Bischof. 

11. 

(1 

56-49 

22-99 

0-04 

3-77 

15-21 

1-48=99-98  Bischof. 

12. 

u 

57-24 

22-96 

0-91 

0-98 

18-61 

— =  100-05  Bammelsberg. 

13. 

II 

55-81 

24-23 



8-83. 

10-40 

=99-27  Bischof.    G.=2-619. 

14. 

L.Laach 

54-36 

24-23 

3-90 

16-62 

0-04=99-66  Bischof.  . 

16. 

(1 

56-22 

23-07 

0-23 

6-40 

13-26 

=99-66  Bischof. 

16. 

RoccaMonfina 

I  (J)  56-36 

23-15 

0-26 

0-25 

19-81 

0-74,  010-03=100-09  Ramm.  G.=2 

17. 

u 

57-28 

22-44 

—... 

176 

1712 

1-41  =  100  Bischof. 

18. 

a 

58-10 

22-76 

1-78 

17-36  Bischof. 

19. 

II 

66-46 

24-36 

1-98 

17-43  Bischof. 

20. 

ti 

66-32 

23-99 

2-16 

17-64  Bischof. 

21. 

Vogelsberg 

(1)66-61 

22-92 

1-68 

2-95 

13-65, 

Fe  2-83=100-14  Knop. 

Potash,  regarded  long  as  an  alkali  ezdusivelj  of  the  vegetable  kingdom,  was  first  found  among 
minerals  in  this  species  by  Klaproth,  whose  earliest  analysis  was  made  in  1796. 

Rammelsberg  does  not  find  the  large  proportion  of  soda  announced  for  some  kinds  by  Bischot 
According  to  Deville,  the  leucdte  of  the  modem  Ycsuvian  lavas  contain  more  soda  than  that  of 
the  ancient  of  Somma,  the  ratio  of  soda  to  potash  in  that  of  the  lava  of  1855  being  1  :  2-09  ;  in 
the  1847,  1  :  1*67;  and  in  the  Somma,  1 :  8-21.  Specimen  for  anal  7  is  from  lava  of  1811,  color- 
less, transparent,  G.= 2-480;  for  8,  id.,  in  grains;  for  9,  10,  pure  crystals  from  the  Vesuvian 
eruption  of  Ap.  22,  1845;  for  11,  id.  of  Fob.  10,  1847;  for  12,  id.  of  January,  1867;  for  18,  date 
of  eruption  not  stated ;  for  14,  15,  small  crystals,  externally  somewhat  altered ;  16,  large,  iVagUa 
yellow  crystals,  of  feeble  lustre  and  little  hardness;  17,  the  same;  18-20,  of  different  parts  or 
Mune  crystals,  18  the  exterior,  20  the  interior,  and  19  an  intermediate  portion. 

By  spectral  examination,  Richter  has  detected  lithia  in  the  Yesuviau  lendte. 
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Pyr.,  etc« — ^B.B.  infusible ;  with  cobalt  solution  gives  a  blue  oolor  (alumina).  Decomposed  bj 
amriatic  acid  without  gelatinization. 

Obs. — ^Lenoite  is  confined  to  volcanic  rocks,  and  to  those  of  certain  parts  of  Europe.  At 
Vesuvius  and  some  other  parts  of  Italy  it  is  thicklj  disseminated  through  the  lava  in  grains,  and 
the  name  kuciiophyr  and  also  amphigenyit  has  been  g^ven  to  such  lavas.  It  is  a  constituent  in  the 
nephelin-dolerjte  of  Merches  in  the  V ogelsberg  (anaL  21);  abundant  in  trachyte  between  Lake 
I^ch  and  Andemach,  on  the  Rhine.  Vesuvius  presents  the  finest  and  largest  crystallizations. 
Near  Rome,  at  Borghetta  to  the  north,  and  Albano  and  Frascati  to  the  south,  some  of  the  older 
lavas  appear  to  be  almost  entirely  composed  of  it. 

The  leudiic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thousand  years, 
at  least,  m  the  formation  of  mill-stones.  Mill-stones  of  this  rock  have  been  discovered  in  the 
excavations  at  FompeiL 

Named  by  Werner  from  Aevxtf^,  whUey  in  allusion  to  its  color. 

Hauy's  name,  AmphigeMt  is  of  later  date,  and  is  from  a/i^i,  ho(h^  and  ytwau,  to  make^  in  allusion 
to  the  ejDStcnce  of  cleavage  in  two  directions  (which  is  not  a  fact),  and  to  his  inference  therefrom  of 
two  '*  primitive  forms**  (which  is  only  a  notion  of  his) ;  and  it  has  therefore  the  best  of  claims  for 
rejection. 

Alt — Feldnpar,  nephelite,  and  kaolin  occur  with  the  form  of  leucite,  as  a  result  of  its  altera- 
tion. The  glassy  feldspar  pseudomorphs  were  first  announced  by  Scaochi,  and  since  by  Blum. 
The  following  are  analjBes  of  altered  leucite:  1,  2,  Rammelsberg  (Min.  Ch.,  647);  3,  G.  Stamm 
(Ann.  Ch.  Fharm.,  xax.  287);  i,  6,  Rammelsberg  (Min.  Ch.,  647);  6,  Beigemann  (J.  pr.  Ch . 
Ixzz.  418): 

§i        £l       Oa     l^Ta      £:      ign. 

L  Rooca  Monflna       63'82    26-26    0*66    8-76    1*98    9*03=100  Rammelsberg. 

2.  "  58-89    2507    028  11*94    0*64    9*26=100*58  Rammelsberg. 

3.  Kaiaerstuhl  54*02    22*54    2*90  10*13    0*71    8*93,  ]i[g  0*57,  9e  1*35=10115  Stamm. 

4.  Vesuvius  (|)  57*37     2425    1*28    572  11*09,  Mg  0*27=99*98  Rammelsberg. 

4A.  "  deeom.  18*39  12*11  0*56  5*50    410,  Mg  0-l7=40*83  )  _«q.q,,  ^^^,,„r^^ 

4a  "  undM.  39*91  11*69  040  0*30    6*84=59*14  J  - J9  97  KammelsDerg. 

6.  "  57-62  24*72  055  6*32  10-93=100*14  Rammelsberg. 

5A.  "  ikeom,  24-00  12*47  0*71  5*25    2-86=46*29  )  _,..«.„«  p^^^,,^^ 

5B.  "  ufuUe.  34-78  11*58  —  ir.      864= 55*00  ( =^^°  ^9  Rammelsberg. 

6.  Oberwiesenthal       60*46    22*11 0*52  13*53,  Hg  1*22,  j'e  1*98=99*82  Bergemaun. 

The  mineral  of  1  and  2  is  white  and  kaolin-like;  3,  occurs  in  trachyte;  4,  5,  are  Somma  crys- 
tals, and  A,  under  each,  part  of  same  decomposable  by  muriatic  acid;  B,  part  undecompoisable ;  6, 
crystal,  having  H.=5-5,  G.=2*6616. 

No.  3  has  nearly  the  composition  of  analcite,  and  was  published  as  of  that  specie<<.  But  Rose 
(Pogg.,  ciiL  521)  and  others  make  it  an  altered  leucite,  with  the  composition  of  analcite.  1  and 
2  are  nearly  the  same  in  constitution  with  3,  as  Rammelsberg  states.  4,  5,  correspond,  according 
to  Ranmielsbeig,  to  a  mixture  of  nephelite  (A  part)  with  glassy  feldspar  (B  part) ;  and  yet  has 
the  composition  of  a  poUufisoda-leucite.  6  has  the  composition  and  reactions  nearly  of  oHgoclase 
(oxygen  ratio,  1:3-1:  9*4)  j  it  lost 'by  ignition  1*22  p.  c. ;  5*97  p.  c.  were  soluble  in  muriatic  add, 
and  consisted  of  Si  3'60,  3tl  1-60,  fe  005,  Ag  004,  Na  <r.,  t  0-47,  Oa,  llln  tr. 


FELDSPAR  GROUP. 

The  feldspars  are  characterized  by  specific  gravity  below  2*85 ;  hardness 
6  to  7 ;  fusibility  3  to  5  ;  oblique  or  clinohem-al  crystallization ;  prismatic 
an^le  near  120  ;  two  easy  cleavages,  one  basal,  tlie  other  brachydiagonal, 
inclined  together  either  90°,  or  very  near  90° ;  cleavage  a  prominent  fea- 
ture of  many  massive  kinds,  and  distmct  in  the  grains  of  granular  varieties, 
giving  them  angular  forms ;  close  isomorphism,  and  a  general  resemblance  in 
tiie  systems  of  occurring  crystalline  forms ;  twinning  parallel  to  the  clino- 
diagonal  section  and  (?,  and  sometimes  24  (or  the  corresponding  triclinic 
planes) ;  transition  from  granular  varieties  to  compact,  homstone-like  kinds, 
called  felsites,  which  sometimes  occur  as  rocks ;  often  opalescent,  or  having  a 
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play  of  coloi-s  as  seen  in  a  direction  a  little  oblique  to  it;  often  aventurine. 
from  the  dissemination  of  microscopic  crystals  of  foreign  substances  parallel 
for  the  most  part  to  the  planes  0  and  Z 

The  protoxyd  bases  are  lime,  soda,  potash,  and  in  one  species  baryta ;  the 
sesquioxyd  only  alumina ;  the  oxygen  ratio  of  the  protoxyds  and  sesquiox- 
yds  is  constant,  1:3;  while  that  ot  the  silica  and  bases  varies  from  1 : 1  to 
3  : 1,  the  amount  of  silica  increasing  with  the  increase  of  alkali,  and  becom- 
ing greatest  when  alkalies  are  the  only  protoxyds. 

The  included  species  are  as  follows : 

OrystaUization.         0.  ratio  6»  fi,  Si 


AlfORTHITI 

lime  feldspar 

Triclinio 

1:3:4 

Labradobiti 

Lime-soda  feldspar 

i( 

1:3:6 

Htalofhaki 

Baryta-potash  feldspar 

Monodlnio 

1:3:8 

Amdesitb 

Soda-lime  feldspar 

Triclfnlc 

1:3:8 

OUOOOLASB 

ti        If        i( 

<( 

1:3:9 

ATiBTTB 

Soda  feldspar 

It 

1:8:12 

Obthoclasb 

Potash  feldspar 

Monodlnlc 

1:8:12 

The  spedes  appear  in  the  aoalyses  beyond  to  shade  into  one  another  by  gradual  transitions ; 
but  whether  this  is  the  actual  fact,  or  whether  the  seeming  transitions  (when  not  from  bad  anal* 
yses)  are  due  to  mixtures  of  different  kinds  through  contemporaneous  crystallization,  is  not  pes* 
itively  ascertained.  The  latter  is  the  most  reasonable  view.  It  has  been  shown  by  Breithaupt 
and  others  that  orthodase  and  albite  (or  the  potash  and  soda  feldspars)  occur  together  in  infini- 
tesimal interlaminatlons  of  the  two  spedes,  and  that  the  soda-potash  variety  called  per^'te  (p.  356) 
is  one  of  those  thus  constituted.  This  structure  is  apparent  under  a  magnifying  power,  and  also 
when  specimens  are  examined  by  means  of  polarized  light.  Moreover,  these  and  other  feldsj[>ard 
very  commonly  occur  side  by  side  or  intercrystallized  when  not  interlaminated;  as  oUgocIase  and 
orthodase  in  the  granite  of  Orange  Summit,  N.  Hampshire,  and  Banbury,  Oonn. ;  in  obsidian  in 
Mexico ;  in  trachytes  of  other  regions.  Such  facts  show  that  the  idea  of  hideflnite  shadings  be- 
tween the  spedes  is  probably  a  false  one,  since  the  two  keep  themselves  distinct,  and,  in  the 
pcrthite  and  similar  cases,  even  to  microscopic  perfection.  They  also  make  manifest  that  contem- 
poraneous crystallization  is  a  true  cause  in  many  cases. 

Intermediate  varieties  may  also  eomo  through  alteration  under  the  agency  of  infiltrating  waters. 
Water  filtrated  through  powdered  feldspar  of  any  kind  soon  becomes  alkaline  by  taking  up 
part  of  the  bases.  Moreover  there  is  a  strong  tendency  to  alteration,  and  tlie  final  production  of 
kaolin,  a  change  involving  the  loss  of  all  the  protoxyd  bases,  and  also  much  of  the  sUica,  the  oxy- 
gen ratio  of  the  silica  and  alumina  being  thus  reduced  to  1 :  1,  from  3 :  1  in  orthodase  or  albite, 
and  from  2 :  1  in  labradorito. 

The  species  andesite  is  still  a  doubtful  one.  't 

The  play  of  colors,  espedally  remarkable  in  much  labradorite,  and  occurring  also  in  some 
adularia,  albite,  and  oligoclase,  indicates,  according  to  Reusch  (Pogg.,  cxvi.  892,  cxviii.  266, 
cxx.  95),  the  existence  of  a  cleavage  structure  of  extreme  delicacy  transverse  to  the  median 
or  brachydiagonal  section.  In  adularia  the  plane  of  this  cleavage  is  perpendicular  to  this 
section  (or  that  of  the  clinodiagonal);  in  labradorite  it  is  in  general  more  or  less  inclined,  and 
differently  in  different  specimens.  The  play  of  color,  Reusch  observes,  appears  therefore  to  be  that 
of  thin  plates;  yet  the  linings  of  what  he  regards  as  a  cleavage  system  appear  to  be  of  indis- 
tinguishable minuteness ;  and  although  the  existence  of  thin  plates  can  hardly  be  established  by 
means  of  the  microscope,  it  is  proved  by  their  effects  in  the  play  of  colors,  nebulous  images  within, 
and  the  phenomena  of  inflexion  or  difiraction  which  result  from  their  regular  grouping.  There  ap- 
pears to  be  no  connection  between  the  indination  of  the  plane  in  labradorite  and  the  colors  observed. 
The  play  of  colors  is  best  seen  on  a  plate  polished  parallel  to  the  bradiydiagonal  section  (»-I),  when, 
as  Descloisseaux  states,  it  is  turned  to  the  right  or  left  on  an  axis  slightly  oblique  to  the  face, 
which  extends  toward  the  obtuse  angle  between  the  edges  O/i-i  and  /'/t-l,  and  makes  an  angle 
of  about  70"*  with  the  edge  0/i-I;  and  the  maximum  effect  is  produced  in  two  positions  situated 
45°  to  ^{f  from  one  another,  which  are  unequally  indined  to  the  face  i-{. 

The  play  of  colors  is  indepencent  of  the  disseminated  microscopic  crystals  of  foreign  substances 
which  occasion  the  aventurine  effect. 

The  feldspars  are  intimately  related  to  the  isometric  spedes  of  the  Leudte  grou^i  Lecdte 
has  the  oxygen  ratio  1:3:8,  one  of  the  feldspar  ratios ;  so  that  isometriD  leadte,  monodinic  hy^ 
alophauc,  a^id  triclinic  andesite  (if  this  spedes  is  sustained),  form  a  tiimorphoua  group.    Bi.it 
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vrhjle  the  form  of  leudte  appears  at  first  sight  to  be  very  unlike  that  of  the  true  feldspars,  there 
is  actually  approximate  isomorphism.  For  the  monodinic  and  tridinio  forms  are  strictly  oblique 
or  clinohedrized  dodecahedrons.* 

If  a  dodecahedron  be  so  placed  that  an  octahedral  axis,  that  is,  the  line  between  the  apices  of 
two  of  the  trihedral  solid  angles,  is  vertical,  it  is  then  a  six-sided  prism 
with  trihedral  summits.  If  now  tliis  axis  be  inclined  8°  6'  in  one  of  the 
diametral  planes  of  the  six-sided  prism,  it  will  have  the  inclination  of  the 
axis  of  orthoclase ;  and  this  8**  6  is  the  greatest  amount  of  divergence 
from  the  dodecahedral  angles  that  occurs  in  the  spedes.  The  planes 
/,  i-i  indine  to  one  another  at  angles  near  120*",  and  correspond  to  the 
6  vertical  planes  of  the  dodecahedron  (as  above  placed).  The  basal 
plane  0  is  also  dodecahedric,  for  0  A  /=  1 22"  16',  and  O  A  i-i  (dodecahe- 
iric)— 90'.  The  four  planes  1  are  also  dodecahedric,  as  shown  by 
their  position  and  inclinations.  Thus  all  the  twelve  faces  of  the  dode- 
cahedron occur  in  the  above  figure ;  they  are  lettered  D. 

Again,  the  planes  i-^  and  1-i,  which  replace  the  edges  between  the 
dod^ahedric  planes  /,  i-i  and  1,  1,  with  angles  near  150®,  correspond 
to  planes  of  the  trapezohedron  2-2  (that  truncating  the  dodecahedron, 
f  14),  and  consequently  the  figure  contains  six  trapezohedric  planes ; 
they  are  lettered  T. 

Again,  the  planes  2-i  are  cubic;  for  they  make  vrith  the  dodecahe- 
dric plane  0  the  angle  135°  3',  varying  but  8'  from  the  isometric 
angle.  2-f  is  another  cubic  face ;  it  is  inclined  to  JJ  a  dodecahedric 
plane,  134^  19'.    There  are  present,  therefore,  all  six  faces  of  the  cube ;  they  are  lettered  H. 

Finally  the  plane  |-i,  at  the  top  of  the  figure  (and  the  only  remaining  one),  lettered  O,  is  octahe- 
dric,  as  shown  by  its  intersections  with  the  cubic,  dodecahedric,  and  trapezohedric  faces ;  and  also 
by  its  incUnation  to  the  cubic  face  2-»=124°  51',  and  to  the  dodecahedric  face  7=145**  47',  these 
angles  in  isometric  forms  being  125"  16'  and  144°  44'. 

It  follows  then  that  the  above  figure  contains  the  dodecahedric  planes  7,  7,  i-i,  0,  1,  1,  with 
their  opposites,  or  the  whole  twelve ;  the  trapezohedric  f-i,  t-3,  1-i,  with  their  opposites,  or  six ;  the 
odahedric^  |-?,  with  its  opposite,  or  ttoo;  and  the  cubic  2-f;'2-t,  2-t;  or  all  six;  and  no  others.  The 
angles  of  the  oblique  cube  are  2-t  A  2-i,  over  O,=90''  6',  2-i  A  2-1=96"  48'.  Moreover,  the  normal 
apex  of  the  clinohedrized  dodecahedron  is  that  part  of  the  crystal  occupied  by  the  octahedric 
plane  |-i ;  in  other  words,  |-i  is  normally  the  basal  plane,  and  not  0 ;  and  the  true  inclination  of 
the  vertical  axis  is  8"  6'  (the  angle  f-i  Ai-i  being  98^  G'). 

Accordingly  the  two  deavages  in  orthodase,  parallel  to  0  and  i-i^  are  both  dodecahedric. 
Moreover,  the  directions  of  twinning  are  either  dodecahedric  (parallel  to  i-^  which  is  the  most 
common,  and  0\  or  cubic  (parallel  to  2-i). 

These  relations  hold  true  also  for  the  triclinic  feldspars,  the  only  peculiarity  in  which  is  that 
the  prindpal  section  has  slight  lateral  obliquity,  so  that  the  two  cleavage  planes  (dodecahedric) 
indine  to  one  another  93**  15'  to  94°  15'  instead  of  90".  G.  Rose,  in  an  artide  on  albite  (Pogg., 
cixv.  457  X  alludes  to  the  remarkable  fact  that  the  planes  2-1  (see  p.  349),  either  side  of  0,  make 
with  on©  another  in  this  species  very  nearly  a  right  angle  (90°  85',  Neumann,  and  90°  4',  Desdoi- 
eeaux).  The  fact  is  not  so  surprising  when  it  is  observed  that  the  planes  2-1  are  cubic  faces.  They 
correspond  to  2-i  in  orthodase. 


310.  ANORTEOTE.  INDIANITE.  Matrix  of  Corundum  (fr.  the  Camatic,  India)  Boum.y  Phil 
Trans.,  1802.  Indianite  JSoitni.,  Cat,  60,  1817 ;  Phillips,  Min.,  44, 1823.  Anorthit  (fr.  Vesuv.) 
O.  Rose,  Gilb.  Ann.,  IxxiiL  197,  1823.  Cristianite  (Christianite),  Biotina  (fr.  Vesuv.),  Mont.  & 
Cov^  Min.  Vesuv.,  1825.  Tankit  (fr.  Norway)  Breith.,  Schweigg.  J.,  Iv.  246,  1829.  Thiorsauit 
(fr.  Iceland)  GeniK^  Ann.  Ch,  Pharm.,  IxvL  18,  1848 ;  Thiorsanit  bad  orthogr. 

Latrobite  (fr.  Labrador)  Brooke,  Ann.  Phil.,  v.  383,  1823 ;  Children,  ib.,  viii.  38,  1824=Diploit 
BreiOLj  C  G.  GmeHn^s  Chem.  Unters.  Dipl.,  Tubingen,  1825.  Amphodelit  (fr.  Finland)  N,  Kor- 
densk^  Poggn  xxvi.  488, 1882  ;=L6polit  v.  Jossa,  Breith.  Handb.,  531,  1847. 

Triclinic.     a :  b  (brach.)  :  c  (inacrod.)=0-86663  : 1 : 1-5754:8. 


*  Se«  a  paper  by  the  author,  Am.  J.  ScL,  II.  xliv.  406.  The  following  comparisons  will  be  bet- 
ter  appredated  if  the  reader  has  before  him  a  dodecahedral  crystal  (as  of  garnet),  or  a  model  of  the 
form,  so  placed  that  a  trihedral  solid  angle  shall  be  at  top,  and  one  of  the  faces  of  the  trihedral 
summit  shall  be  inclined  to  the  left.  The  vertical  edge  to  the  lefl  will  then  correspond  to  the  lef\ 
vertical  line  of  the  figure  of  orthoclase,  that  is,  to  the  edge  7/7 
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/A  7'=120°  31' 

OS  a,  ov.  ^\=iia  50 

OMA,  ov.  2-t,=94  10 

<?  A  /'=1U  6i 

^  A  7=110  40 

0  A  2-»'=133  14 


(?  A  2-t=137»  22' 

C>A2-i,ov.H=98  46 

(?  A  1=122  8 

0  A  l'=125  43 

0  hirl,  ov.  l-i,=87  6 

a  A  7=121  66 


iA  A  7'=117°  38i' 
iA  A  *-i=116  3 
7'  A  *-8'=148  32 
a=88  48i 
/3=64  44 
r=86  46f 


0 

H 

H 

H 

2-1 

-1 

-1' 

-2-i 

2Hr 

6-1 

— 

-4-2' 
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Obsenred  Flanes. 


Cleavage :  O,  t-z  perfect,  the  latter  least  so.  Twins  similar  to  those  of 
illbite.     Also  massive.    Structure  granular,  or  coarse  lamellar. 

H.=6-7.  G.=2-66-2'78  ;  2-70-2-75,  Iceland,  Urals,  Corsica ;  2-762, 
massive,  Rose ;  2-763,  araphodelite ;  2-6'68,  indianite,  Silliman.  Lustre  of 
cleavage  planes  inclininff  to  pearly ;  of  other  faces  vitreous.  Color  white, 
grayish,  reddish.  Streak  uncolored.  Transpai-ent — translucent.  Fracture 
conchoidal.  Brittle.  Optic-axial  angle  large  ;  one  bisectrix  positive  and 
nearly  normal  to  i-i,  the  otner  negative  and  sensibly  oblique  to  i-u 

Var.— 1.  AnorfhUt  was  described  from  the  glassy  crystals  of  Somma;  and  chrislianiie  and. 
hMine  are  the  same  mineraL     ThiorsauxU  is  the  same  from  Iceland. 

2.  Jndianiie  is  a  white,  grayish,  or  reddish  granular  anorthite  from  India,  first  described  in 
1B02  by  Count  Boumon. 

3.  Amphoddiie  is  a  reddish-gray  or  dingy  peadh-blossom-red  variety,  partly  in  rather  large  crys* 
tals,  from  Finland  and  Sweden;  the  angle  between  the  two  cleavage  sur&oes  (or  0  A  t-T)  is  94"  20', 
and  0  on  edge  ///'zzlie".  Lepolite  of  Breithaupt  (or,  as  he  says,  of  von  Jossa,  wlio  sent  it  tc 
him)  comes  from  the  same  region,  and  is  the  same  variety ;  some  of  the  crystals  are  2  inches  long 
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Latrobite,  fVom  Labrador,  is  pale  rose-red,  and  closely  resembles  amphodelite.  Tt  has  thre« 
deavBges,  affordlDg,  acoording  to  Brooke,  the  mutual  iuclinations  98**  30\  gs""  30',  aud  91**,  or, 
according  to  Mfller,  lOr  45',  93''  30'  (=  0  A  «),  and  109''  (=  0  A  /').  Named  after  Hev.  0.  J. 
Latrobe. 

Walm8tedt*8  "Scapolite  from  Tonaberg"  is  anorthite,  according  to  G.  Rose  (Zryst.  Gh.  Min., 
83). 

Oomp.~0.  ratio  1:3:4;  (i  ]ft*+f  ^1)'  §i'=Silica  43*1,  alumina  36*9,  lime  20*0=100. 

Analyses:  1,  Chenevix  (PhiL  Trans.,  1802,  33S);  2,  G.  Bose  (Gilb.  Ann.,  Ixziii.  173);  3,  4 
Abich  (P(^g.,  IL  519);  6,  Reinwardt  (Pogg.,  L  351);  6,  Forchhammer  (Jahresb.,  xx.  xxiii.  284); 
7.  Damour  ^nlL  G.  Fr.,  II.  vii  83);  8,  Waltershausen  (Vulk.  G«st,  22);  9,  Erdmann  ((Efv.  Ak, 
Stockh.,  67,  1848);  10,  Nordenskiold  (Jaliresb.,  xlL  174);  11,  Svauberg  (Jahresb.,  xx.  238);  12, 
13,  Lai^er  (Mem.  Mus.  d'Hist  Nat,  viL  841);  14,  G.  J.  Brush  (Am.  J.  ScL,  II.  viu.  391,  with 
corrections  priv.  contrib.);  15,  16,  Hermann  (J.  pr.  Ch.,  xlvi  387);  17,  18,  0.  Gmelin  (Pogg.,  iii. 
68) ;  19-21,  A.  Strong  (Jahrb.  Min.,  1864,  269,  B.  H.  Ztg.,  xxiii.  54) ;  22,  DerUle  (Ann.  Ch.  Phys., 
UL  xL  286);  28,  B.  H.  Scott  (PhiL  Mag.,  IV.  xr.  518);  24,  Potyka  (Pogg.,  cviii.  110);  25, 
Haughton  (PhiL  Mag.,  FT.  xix.  13);  26,  A.  Strong  (Jahrb.  Min.  1867,  536);  27,  Rammelsbeig 
(Min.  Oh.,  590): 

Si       £l     Fe     %    Oa     ^a     £:     £[ 

1.  Gamatic  42*5    37-5    30     15-0 =980  Chenevix. 

2.  MtSomma  44*49  34-46  074  5*26  15-68 =100-63  G.  Rose. 

3.  "  4412  8512  0*70  0-56  1902  0*27  0*25   =100*04  Abich. 

4.  "  48-79  36*49  0-57  0*34  18*93  068  0*54   =100*34  Abich. 

5.  Java  46-0    37-0 14*6    0*6 =98*1  Reinwardt 

e.  Iceland,  TMorsi.     47*6.3  32-52  201  1-80  17-05  1-09  0-29   =101-89  Forchh.    G.=2*70. 

7.  "  "  46-97  38-28  112   17*21  1*85 ,  augite  0*69  D.    G.=2-75. 

8.  '         Heda       45*14  32-10  2-03   18*32  1*06  0-22  0-31,  »n  0-78*=99-96  Waltorsh. 

9.  AnarikUe  48*34  35*37   0*35  17-41  089  0-62  0*39,  ^e  1-36,  undec  0*67=100*19 

Erdmann 

10.  ArnphotL,  RnL        45-80  35*45   6-05  10-15 1*85,  i'e  1*70  Nordenskiold. 

U.        "        Tunaberg 44*55  3591  0*07  4*08  16*02 0*60=100-28  Svanberg. 

12.  Indiamie,red  42-00  34-00  3-20   15-00  8-85   1-00=98-55  Laugier. 

13.  "         whiU        43-0    84*5     1-0     15-6    2*6     1 0=97*7  Laugier. 

14.  "  "  42-09       38-89       15*78       408       =100  84  Brush. 

15.  Lojo^      Lqnl         42'80  35-12  1-50  2*27  14-94  1*50  1-66=99-69  Hermann. 

16.  Onijarvi    "  42-50  33*11  4*00  6*87  10-87   1*69  1-50=99-54  Hermann. 

17.  LairvbUe  44*66  36*81   0*63     8*28   6-58  2-04,  Mn  316=102*16  GmeUn. 

18.  *»  41*78  32-83 5-77"  9*79   6-58  2*04=98*78  Gmelin. 

19.  Neurode  45-05  3000  1*97  129  1671  1*86  0*48  313=100-49  Streng.    G.=2*76. 

20.  Harzburg,  crysL      45*37  34*81  0*59  0-83  16*62  1*45  0*40  0-87  =  10084  Streng. 

21.  ••  massive  42*01  28-63  2-23    ir.    19*11  0-76  112  503=98-89  Streng. 

22.  St  Eustache  45*8    35*0     0*9    17*7     1*0 =100-4  Deville. 

2:L  Bogoalovsk,    Ural  46*79  3317  804    tr,  15-97  1*28  0-55   =100-81  Soott     G.=2-72. 

21.  Konchekovskoi,  "  45*31  34*53  0-71  0*11  1685  2*59  0*91   =101*01  Potyka.    G.=2-78. 

25.  CSarlingford,  IreL     45*87  34-78  155  17-10 =99-25  Haughton. 

26.  Hyff hauser Mta.     44-67  34-22  0-88  029  11-92  1*57  283  4*13=100*01  Streng. 

27.  J^ieoric  44*38  3373  3-29  0*36  18-07  103  0-38  =101*19  Rammelsberg. 

'  With  Ca  0  and  Hi  O.         **  With  Mn'  o'. 

AnaL  23,  granular,  in  dioryte;  24,  with  hornblende  forming  a  rock;  26,  in  dioryte,  G.=2'77 ; 
27,  from  meteorite  of  Juvenas. 

Oonih  obtained  in  an  analysis  of  his  TfuarsauUe,  which  is  regarded  as  the  same  mineral  as  that 
of  anaL  6,  Si  48-86>  Xl  3059,  Pe  1*37,  Mn  <r.,  Ag  0*97,  Oa  17*16,  ^Ta  1-13,  fe  0*62=100*20.  The 
Nonrode  feldspar  (anaL  19),  from  a  serpentine  rocJ^,  gives  the  0.  ratio  1  :  2^  :  4,  and  is  hydrous, 
aad  had  probably  lost  part  of  its  alumina.  For  an  analysis  of  the  same  by  v.  Rath,  see  Pogg., 
xcv.  553. 
.  Pjrr.,  etc. — ^B.B.  fuses  at  5  to  a  colorless  glass.  Anorthite  from  Mt  Somma,  and  indiaoite  fVom 
the  Garnatic,  are  deoomposed  by  muriatic  acid,  with  separation  of  gelatinous  silica. 

01m« — Oocura  in  some  granites ;  occasionally  in  oonuection  with  gabbro  and  serpentine  rocks ; 
in  some  cases  along  with  corundum ;  in  many  volcanic  rocks. 

AnortiiitO  {ckrisUaiMie  and  bioUne)  occurs  at  Mouut  Vesuvius  in  isolated  blocks  among  the  old 
\Avaa  in  the  ravines  of  Monte  Somma,  associated  with  sanidin,  augite,  mica,  and  idocrase ;  on  the 
ialand  of  Procida  near  the  entrance  to  the  bay  of  Kaples ;  in  the  Faroe  islands,  and  on  Java ;  on 
loeland,  on  the  plain  of  Thiorssi^  Heda,  and  elsewhere  (G.=2'69— 2*75);  near  Bogoslo7sk  in  the 
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XJnl  (G.=2*72— 2'73,  anal  23,24);  at  Oarlrngford  in  Ireland ;  in  the  meteoric  stcne  of  Juyenar 
(anal  27). 

AmphoddiU  oocnrs  in  Lojo,  inland,  in  a  limestone  qnanT-i  and  at  Timaberg,  Sweden ;  kpoHify 
at  Lojo  and  OrrijarfVi ;  hmseiU  is  probably  the  same  partly  altered  (Breith.,  J.  pr.  Ch.,  xlviL  236). 
containing  a  few  p.  c  of  water.  Lairobiie  is  from  Amitok  island,  on  the  coast  of  Labrador 
Indianitfe  is  the  gangue  of  corundum  in  the  Carnatic,  with  garnet,  cyauite,  and  hornblende ;  the 
specimen  analyzed  by  G.  J.  Brush  was  originally  from  the  hands  of  Count  Boumon,  and  came 
from  the  Indian  locality. 

Anorlhite  was  named  in  1823  by  Bose  from  <2vop6jf,  oblique,  the  crystaDization  being  triclinic. 
Boumon's  name,  IndiaraU,  deriyed  from  the  locality  in  India,  was  first  published  in  his  Cataloguo 
of  the  Boyal  Mineralogical  Collection,  in  the  year  1817.  The  species  had  been  described  by  him  as 
early  as  1802  (La),  and  his  description  is  remarkably  complete  for  the  time,  it  including,  besides 
physical  characters,  a  chemical  analysis  by  Cbeneviz  (anaL  1  above)  agreeing  nearly  in  essential 
points  with  the  later  by  Rose,  and  quite  as  well  as  his,  with  the  true  or  normal  composition  of 
the  mineral.  Boumon  supposed  that  the  grains  might  be  rhombohedral  in  crystallization ;  but 
Brooke,  in  Phillips'  Mineralogy  (8d  ed.),  published  in  1 823,  the  year  of  Rose's  publication,  an- 
nounced that  there  were  two  deavages,  inclined  to  one  another  84""  45'  and  95**  16',  differing  not 
widely  from  the  same  angle  (0  A  i-l)  as  ascertained  by  Rose.  Justice  seems  to  require  that 
Boumon's  name  should  be  restored  to  the  species.  Boudant,  in  the  first  edition  of  his  mineralogy, 
published  in  1824,  describes  indianite  in  full  and  called  it  lime-feldspar,  mentioning  anorthite  only 
in  his  index. 

GhffistUmiU  was  named  by  Montloelli  and  Covelli  after  the  prince  Christian  Friedrick  of  Den- 
mark, who  explored  Yesuvius  with  them ;  AmphoddUe  from  o/i^i,  double^  and  oUko^^  spear^  the 
crystals  being  often  twinned  parallel  to  irX ;  LaJtrdbite,  after  0.  F.  Latrobe,  the  discoverer  of  the 
variety. 

For  recent  observations  on  cryst,  see  Desd.  Min.,  L  294 ;  Hessenb.  Hin.  Kot,  No.  L  6 ;  Websky, 
ZS.  G.,  xvL  530  ;  Kokscharo^  Bull.  Aa  St  Pet,  vii.  326.  The  angles  given  are  from  Kokscha- 
rof,  whose  measurements  agree  dosely  with  those  of  Marignac 

Alt— ii»w«fe  N.  Nordenskiold,  Komonen,  Verb.  Min.  Ges.  St.  Pet,  1843,  112.  Considered 
altered  lepolite,  which  is  from  the  same  mine  in  Orrijarvi,  Finland.  Occurs  in  large  crystals, 
H.=3*5',  G.=2-79€r  — 2'83;  color  black  externally.    The  name  is  sometimes  wriiten  Undaayiie. 

Sundvikiie  A.  E.  Nordenskiold,  Beskrifn.  FinL  Min.,  113,  1855,  and  Jahrb.  Min.,  1858.  Feld 
spar-like  in  form ;  G.=2'70 ;  from  Nordsundvik,  Finland.    It  is  regarded  as  altered  anorthite. 

Hoaiie  and  polyargHe  are  pinite-like  pseudomorphs ;  see  Pinitb. 

The  following  are  analyses  of  these  minerals:  1,  Komonen  (1.  c.);  2,  Hermann  (J.  pr.  Ch.,  xlvi 
893,  xlviii  254);  8,  Bonsdorff"  A  Ursin  (Ranun.  Min.  Ch.,  693): 

Ca  ]5fa  t        ft 

—  —  —  6"62=100  Komonen. 

—  2*53  3-00  7-00=100'13  Hermann. 
6-81  6-78     3-38,  Mn  1-21=99  21  B.&U 

The  presence  of  little  lime  and  of  much  water  is  a  peculiarity  of  each  of  these  minerals. 

310A.  Ctolopitb  von  WcJiersliausen,  Yulk.  Gest,  292,  1853.  Oyclopite  occurs  in  white  trans- 
parent glassy  crystals,  with  H.=6.  According  to  v.  Waltershausen,  in  crvstallization  it  is  tri- 
clinic, like  anorthite  and  labradorite.  Analysis  afforded  him  (1.  c)  Si  41*45,  Si  29*83,  Fe  2*20,  Oa 
20*83,  Mg  0*66,  Na  2*32,  &  1*72,  ft  l'91=100-92.  It  coats  geodes  in  the  doleryte  of  the  Oydopean 
islands  near  Catania. 

810B.  Barsowitb  G.  Jiose,  Pogg.,  xlviiL  567,  1839.  Massive,  of  a  granular  texture,  with  a 
nearly  perfect  cleavage  in  one  direction. 

H.=5'5— 6.  G.:=2'74— 2*762.  Lustre  more  or  less  pearly.  Color  snow-white,  subtranslu- 
cent    Fracture  granular  or  splintery.    OptieaUy  biaxial  (Desd.). 

Mean  of  three  analyses  by  Varrentrapp  (Pogg.,  xlviiL  668):  Si  48*71,  il  33*90,  Ag  1*54,  Oa 
15*29=99*44.  The  analysis  corresponds  to  the  oxygen  ratio  1:8*18:  5*24.  B.B.  alone,  fuses 
only  on  the  edges  to  a  vesicular  glass.  Gelatinizes  easily  on  heating  with  muriatic  add.  The 
mineral  is  probably  identical  with  anorthite.  Optical  characters  separate  it  from  scapolite.  Occurs 
in  boulders  in  the  auriferous  sand  of  Barsovskoi,  as  the  gangue  of  the  blue  corundum,  as  indian- 
ite is  the  gangue  of  the  corundum  of  the  Camatia 

810C.  Bttownitb  Tlumaon,  Min.,  i  372,  1836.  Bjrtownite  is  a  greenish-white,  feldspar-like 
mineral,  occurring  in  boulders  at  By  town,  Canada,  having  G. =2*801,  Thomson,  8*733,  Hunt  Tt 
has  been  referred  to  anorthite,  although  the  analyses  give  the  oxygen  ratio  nearly  1 :  3 : 5,  as  ia 
oaraowite.  The  following  are  analyses  with  others  of  related  substances:  1,  Tliomson  (U  c);  2, 
T.  S.  Hunt  (Am.  J.  Sci.,  11.  xiL  213,  Phil  Mag.,  IV.  I  322);  3,  Tennant  (Rec  Gen.  &ci.,  iii 
'JSg^  4,  ^  T.  a  Hunt  (Logan's  Rep.,  1863,  479);  6,  T.  Thomson  (Min.,  i.  384,  1836): 
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(|)*47-57 

29-65        3-57 

0-40 
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7-60 

l-98=99-83  Thomson. 

2.        " 

47-40 

30-46  S'e  0-80 

0-87 

14-24 

2-82 

2-00,  fc  0-38=:98-96  Hunt 

3.  Bytown 

46-80 

2616  fe  4-70 

2-95 

16-25 

2-00=97-85  Tennant. 

4.  Tamaska 

46-dO 

31-10        1-85 

0-6^ 

1607 

1-77 

100,  t  0-68=99-42  Hunt 

5.  Hunterstown     4910 

26-80        0-80 

tr. 

14-67 

undL 

l-30=98-96  Hunt. 

6.  Buroniie 

45-80 

33-92  te  4-32 

1«72 

8-04 



4-16-97-96  Thomaon. 

34! 


The  specimen  for  anal.  2  was  a  greenish-white  feldspathic  rock  from  a  boulder  near  Ottawa, 
having  G.=2'73 — "a  portion  of  the  specimen  upon  which  Dr.  Thomson  based  the  species  hyknon* 
UeJ"  That  of  8  was  fif^m  the  same  region,but  is  not  called  bjtownite  by  Tennant  That  of  4  was 
a  feldspar  from  the  intrusiye  diorjto  of  Yamaska  mountain,  having  the  cleavage  surface  finely 
striated;  and  associated  with  hornblende  and  a  little  sphene;  G.=:2'756 — 2-763.  That  of  5  is  a 
pale  sea-g^en  feldspar  ftom  a  boulder;  G. =2*695 — 2-703. 

Thomson^s  huronite,  anaL  6  (1*  c.),  is  an  impure  anorthite-like  feldspar,  related  to  the  above,  ac- 
cording to  T.  S.  Hunt  (priv.  contrib.);  excluding  the  4*16  p.  a  of  water,  the  Si  would  be  47  p.  a 
of  the  remainder.  Thomson  states  that  it  is  infusible.  He  also  says  that  his  bytownite  is  infus- 
ible^ ,whlch  Prof.  Brush  finds  is  not  a  fact 

311.  LABRADORmS.  Labradorstein  (under  Feldspat)  Wem.,  Ueb.  Cronst,  149,  1780, 
Bergm.  J.,  375,  1789.  Pierre  de  Labrador  Forst,  Gat,  82, 1780;  de  Zaslej  Crist,  il  497,  1783. 
Labrador  Feldspar.  Labrador  G.  Bose,  Gilb.  Ann.,  Izziii.  173, 1823 ;  Breiih,^  Ohar.,  1823.  Lime 
Feldspar. 

Momite  Thorru,  Ed.  N.  PhiL  X,  xiil  1832.     Silicito  Thorn,,  PhiL  Mag.,  III.  xxil  190,  1843. 
Saussurite  pt    Badauit  BreUh,,  B.  H.  Ztg.,  xzv.  87. 

Triclinic.     Observed  planes :  0\  i-i\  1,/;  2-t;  1',/'. 

I^  /'=121^  3r  0  A  /'=113°  34'  U  A  7=117°  30' 

O  A  i-t,  ov.  2-?',=93  20  (9  A  2^=98  58  i-i  A  /'=120  53 

O  A  iri,  ov.  2-J,=86  40  0  A  1=125  28  i-J,  left,  A  2-t=90  20 

O  A  7=110  50  0^  l'=122  42  7a  7,  in  twin,=125 

Angles  from  Marignac.  Kenscli  skives,  as  a  mean  of  many  measurements, 
(9  Ai-t=86^  20',  0  A  7'=114*^  4',  A  A  7'=120°  43'.  Twins  :  (1)  composi- 
tion-face iri ;  often  lamellar  from  repeated  composition  of  this  kind ;  (2)  0, 
with  the  orthodiagonal  as  the  axis  of  revolution.  Cleavage :  O  easy ;  i-% 
legs  so;  7 traces.  Also  massive  granular,  and  grains cleavable ;  sometimes 
cryptocrystalline  or  hornstone-like. 

H.=6.  G.=2-67— 2*76.  Lustre  of  O  pearly,  passing  into  vitreous ; 
elsewhere  vitreous  or  subresinous.  Color  gray,  brown,  or  greenish ;  some- 
times colorless  and  glassy;  rarely  porcelain- white ;  usually  a  change  of 
colors  in  cleavable  varieties.  Strealc  uncolored.  Translucent — subtrans 
lucent. 

Oomp,,Var—0.  ratio  1:3:6;  ltgi+Xl§i«;  or(J&"+fXl)«&»+|§i;=,if  llt=f  Ca+i^a, 
Silica  52*9,  alumina  30*8,  lime  12*8,  soda  4*5=100. 

Tar.  1.  Cleavdlblle,    (a)  Well  crystallized  to  (&)  massiye. 

Play  of  colors  either  wanting,  as  in  some  colorless  crystals ;  or  pale ;  or  deep ;  blue  and  green 
Are  the  predominant  colors ;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  By  cutting  very  thin 
slioes  parallel  to  i4  from  the  original  labradorite,  they  are  seen  under  the  microscope  to  contain, 
besides  striae,  great  numbers  of  minute  scales,  like  the  aventurine  oligodase,  which  are  probably 
guthite  or  hematite.  The  chatoyant  colors  may  be  heightened  in  their  effect  by  tJieso  scales,  bul 
are  not  due  to  them  (p.  836). 

2.  Compact  massive,  or  cryptocrystalline;  Lahradorite-FBlsUe.  The  color  sometimes  gray  to 
brownish-red ;  but  sometimes  porcelain-white.    Some  of  the  so-called  sausauriie  is  here  included. 

A  variety  from  the  gabbro  of  Baste  in  the  Radau  valley,  Harz,  is  called  Tfodawtteby  Breithaupt 
Breithaapt  refers  to  anal  20;   H.=5;  G.=2-7G6-2'840;   color  white  to  gray;  interdeavagl 
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angle  93f  **.    He  also  refers  here,  with  a  query,  a  feldspar  from  Eizzox|i  in  the  TynA ;  G.  of  ( 
specimen  not  fresh  2*811. 
Analyses:  1,  Klaproth  (Beitr.,  vL  250,  1815);  2,  S.  v.  Waltershausen  (Yulk.  Gest,  24,  1853); 

8,  4,  Lehunt  (Ed.  N.  PhiL  J.,  1832,  July,  86) ;  5,  Haucrhton  (Q.  J.  Sci.  Dublin,  v.  94) ;  6,  Thomsor 
(PhU.  Mag..  III.  1843, 190);  7,  Svanl)erg(Jahresb.,xxiii285);  8,Forchhammer(J.pr.Ch..xxx.885); 

9,  Damour  (Bull.  G.  Soc,  vu.  88);  10,  11,  Kersten  (Pogg.,  Mil  123);  12,  Waage  (Forh.  Vid. 
Christiania,  1861, 177);  13,  Blomstrand  ((Efv.  Ak.  Stockhohn,  296,  1854,  J.  pr.  Oh., Ixri.  168);  14 
15,  G.  V.  Bath  (Pogg.,  xcv.  538);  16,  Streng  (Jahrb.  Min.  1864,  267);  17,  v.  Rath  (Pogg.,  xcv 
566);  18.  0.  F.  Chandler  (Inaug.  Diss.,  (Jott,  1866);  19,  Delesse  (Ann.  d.  M.,  IV.  xii  261,  258) , 
20,  Rammelsberg  (ZS.  G.,  xL  101,  Min.  Oh.,  697):  21-23,  Streng  (B.  H.  Ztg.,  xx.  265,  xxiiL  58) 
24,  Segeth  (J.  pr.  Oh.,  xx,  253) ;  25,  Delesse  (L  c.);  26,  Abich  (Ann.  Oh.  Phys,,  Ix.  882);  27,  28, 
Waltershausen  (1.  a);  29-38, T.  S.  Hunt  (Phil.  Mag.,  IV.  i.  322,  ix.  864^  and  Rep.  G.  Oan.,  1851, 
and  1863,  479);  34,  Deville  (Et  Geol.,  1848);  35,  A.  Schlieper  (Am.  J.  Sci.,  H.  xl  123);  36-40 
T.  Hauer  (Verb.  G.  Reichs.,  1887,  12, 14,  58,  69,  60): 

0-6=99-00  Klaproth. 

0-62=101-26'Walter8h. 

=991 9  Lehunt 

=99-95  Lehunt. 

0-48=100-97  Haughton. 

0-60,  i'e 40= 100-20  Th 

1-76=98*60  Svanberg. 

=101-55  Forchh. 

=99-80  Damour. 

=99-60  Kersten. 

=99-66  Kersten. 

0-7 1=100-96  Waage. 
=99-96  Blomstrand. 

0-62=101-18  Rath. 

2-20=99-24  Rath. 

1-02=100-38  Streng. 

1-21  =  101-24  Rath. 

0-68=99-57  Chandler. 

0-96=100  Delesse. 

2-48=99-79  Ranmi. 

2-38=99-84  Streng. 

1-22=101-82  Strong. 

2-97=99-40  Streng. 

0-51=99-83  Segeth. 

2-61=100-68  Delesse. 

0-42,  Mn  0-89=98-40  A 

0-96=100-48  Waltersh. 
=100-35  Waltersh. 

0-40=99-35  Hunt. 

0-40=96-20  Hunt 

0-66=100-49  Hunt 

0-46=99-59  Hunt 

0-60=99-00  Hunt 

=99-92  Deville. 

=99-21  Schlieper. 

1-21=100-52  Hauer. 

1-07=99-91  Hauer. 

1-36=100-48  Hauer. 

2-26=98-84  Hauer. 

0-66=99-09  Hauer. 


Si 

£1 

^e 

% 

Ca 

Sa 

i 

1.  Tiabrador 

66-76 

26-50 

1-26 



11-00 

400 

2.        " 

63-75 

27-06 

0-99 

0-47 

9-68 

1-25 

7-63 

S.  Campsie 

64-67 

27-89 

0-31 

0-18 

10-60 

6-06 

0-49 

4.  Glasgow 

62-34 

29-97 

0-87 

12-10 

8-97 

0-30 

6.  Scavig,  IreL 

68-60 

29-88  i'eO^O 

0-07 

11-02 

4-92 

0-80 

6.  Antrim,  SiUcUe 

54-80 

28-40 



12-40 

_ 

7.  Dalame 

62-15 

26-82 

1-29 

1-02 

9-14 

4-64 

1-79 

8.  Faroe 

52-52 

30-03 

1-72 

0-19 

12-68 

4-51 

9.  Berufiord,  Icol. 

62-17 

29-22 

1-90 

13-11 

3-40 



10.  Egersund,  Norw. 

52-30 

29H)0 

1-95 

0-16 

11-69 

4-01 

0-60 

11. 

62-45 

29-86 

1-00 

016 

11-70 

S-90 

0-60 

12.  HitterSe 

51-39 

29-42 

2-90 

0-37 

9-44 

5-63 

1-10 

13.  Sweden 

68-82 

26-96 

1-43 

0-20 

11-20 

6-00 

1-34 

14.  Neurode,  SiL 

62-65 

28-32 

2-44 

0-48 

11-61 

4-62 

0-64 

16.        " 

60-31 

27-31 

1-71 

0-78 

10-67 

4-81 

1-55 

16.        " 

48-54 

29-74 

0-94 

0-68 

16-14 

2-95 

1-87 

17.        "        Sauss. 

60-84 

26-00 

2-73 

0-22 

14-96 

4-68 

0-61 

18.  Zobten,         " 

61-76 

26-82 

1-77 

0-35 

1-2-96 

4-61 

0-62 

19.  Tyrol 

62-23 

27-78 

1-50 

0-93 

8-28 

7-38 

20.  Baste,  Harz,  Bad. 

51-00 

29-61 

ir. 

0-28 

11-29 

3-14 

209 

21.  Ilfeld      " 

6311 

27-27  i'e2-53 

0-91 

7-47 

609 

1-08 

22.  Harzburg,  crysL 

60-60 

29-62 

2-13 

0-53 

13-86 

2-65 

1-21 

23.        "        HadauiU 

50-66 

27-65 

0-15 

0-30 

13-06 

2-53 

2-19 

24.  Kiew,  Russia 

65-49 

26-83 

1-60 

0-15 

10-93 

3-96 

0-36 

25.  Greece 

63-20 

27-31 

103 

1-01 

802 

3-62 

8-40 

26.  Etna 

63-48 

26-46 

1-60 

1-74 

9-49 

410 

0-22 

27.       "        crysL 

63-56 

25-82 

3-41 

0-62 

11-69 

400 

0-64 

28.       "             ** 

65-88 

26-31 

8-64 

0-74 

10-49 

3-52 

0-83 

29.  Drummond,      Can.  64-70 

29-80 

0-36 

ir. 

11-42 

2-44 

0-23 

30.  Morin.                  " 

64  20 

29-10 

1-10 

015 

11-25 

undeL 

31.  Rawdon,              * 

54-45 

28-05 

0-45 



9-68 

6-25 

1-06 

32.  Chateau  Richer.  " 

55-80 

26-90 

1-58 

0-27 

9-01 

4-77 

0-86 

83.  Montarville,         *' 

53*10 

26-80 

1-35 

0-72 

11-48 

4-24 

0-71 

84.  Guadeloupe,  W.  L  64-25 

29-89 

0-70 

11-12 

3-63 

0-33 

85.  Maui,  Pacific 

63-98 

27-56 

1-14 

1-35 

8-65 

606 

0-47 

36.  Illowa 

64*53 

27-37 

^^ 

ir. 

9-62 

5-98 

1-81 

37.  Reesk 

65-63 

26-74 

ir. 

9-78 

6-08 

1-61 

38.  Deva      ^ 

63-74 

28-72 



ir. 

10-69 

4-95 

1-02 

39.  Cziffar 

61-72 

26-72 

4-61 

ir. 

9-66 

8-96 

1-02 

40.  Pereu,  Vitz. 

64-72 

27-39 



7-76 

6-66 

2-01 

In  anal  2,  G.= 2-646;  anal.  5,  from  doleryte,  of  meteoric  origin;  anal.  6,  G.= 2-666;  8,  G.= 
2-68;  9,  G.=2-709,  trap,  ywh. ;  10,  G.=2-71,  brown,  massive;  11,  G.=2-72,  with  blue  opales- 
cence; 12,  G.=2-72;  13,  G.=2'68,  between  Lund  and  Christianstadt ;  14,  G.=2-715,  hyper 
stheno  rock,  bh.-gy. ;  15,  G.=2-707,  gabbro,  bh,-gy. ;  16,  0.  ratio  1 :  2i :  4^  or  li :  Si  :  6,  gabbro . 
17,  G.  =2-998,  color  porcelain-white;  18,  snow-wluto,  gnh.-w.,  Uttle lustre,  strp.  with  uralite;  19.. 
in  " melaphyre,"  between  Botzen  and  Oollman,  pale  gyh.-gn. ;  20,  G.=2-817,  gabbro;  21,  G.=2-6i 
In  porphyryt© ,  22,  from  gabbro ;  23,  ib.,  massive ;  25,  G. =2*883,  in  "porphyry,"  Southern  Morea; 
27,  G.=2*618;  28,  G.=2-633;  29,  G.=2*697,  lavender-blue  deavablo  feldspar,  firom  a  boulder. 
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50,  6.=2*684— 2'695,  bluifih  opalescent,  deavable;  31,  G.=2*6'y,bh.-white,  in  trap  rock;  32,  O.-^ 
2*68,  pale  bh--  or  gnh.-gy.,  lustre  of  cleavage  surfaces  vitreous,  elsewhere  waxy;  83,  G-.=2*73— 
2*74,  ftt>m  basalt ;  34,  in  trachytic  doleryte,  central  peak ;  36,  glassy  colorless  crystals ;  36-4C 
fr.  Hungary,  in  trachyte;  36,  G.=2'636;  88,  G.=2-698;  39,  G.=2-678:  40,  G.=2*637.  Anal, 
36-39  give  the  0.  ratio  1:3:7,  intermediate  between  labradorite  and  andesite. 

Pyr.,  etc — B.B.  f\ises  at  3  to  a  colorless  glass.  Decomposed  with  difficulty  by  muriatic  add, 
generally  leaving  a  portion  of  undecomposed  mineral 

Obs. — Labradorite  is  a  constituent  of  some  rocks.  (1)  The  cleavable  mineral,  along  with 
hornblende,  composes  a  granite-like  variety  of  diabase,  or  a  rock  resembling  dioryte,  but 
having  labtadorite  as  the  feldspar.  (2)  If  the  hombleiidic  constituent  is  a  dark  lameUar  variety 
of  either  hornblende  or  pyroxene,  or  the  species  hypersthene,  the  rock  is  called  hyperyte  (or  hyper- 
sthenyte).  (3)  If  the  hornblendic  mineral  is  a  light  lamellar  pyroxene  (diallage),  the  rode  is  called 
gabbro.  (4)  If  the  hornblende  and  labradorite  constitute  a  homogeneous  fine-grained  compact 
mass,  the  rock  is  called  amphibolyie  or  diabase;  and  (6)  if  the  diabase  contains  distinct  crystals  of 
porphyry,  it  is  a  diabase  porphyry,  the  green  porphyry  or  oriental  verd-antique  of  Greece  (anal. 
25)  being  of  this  nature.  (6)  The  crypto-crystalline,  or  felsite  variety  of  labradorite,  occurring 
occasionally  m  connection  with  some  of  these  rocks,  has  been  called  incorrectly  sausswrUe  and 
jade  or  nephrite.    The  above  are  labradoric  metamorphic  rocks. 

There  are  also  the  following  labradoric  intrusive  rocks.  (7)  Doleryte,  consisting  of  labradorite 
and  pyroxene,  with  generally  some  magnetite— a  rock  which,  on  the  one  hand,  may  be  light-col- 
ored crystalline  or  granitoid,  and  on  the  other,  dark-colored  compact  massive,  either  porphyrito 
or  not,  sometimes  crypto-crystalline,  and  also  a  cellular  lava ;  it  includes  much  of  the  so-called 
trapy  greenstone,  and  amygdaloid,  (8)  Basdli,  similar  to  doleryte  in  structure,  colors,  and  varieties, 
but  containing,  in  addition  to  labradorite  and  pyroxene,  chrysolite  in  disseminated  grains.  Dole- 
lytic  and  basaltic  lavas  are  the  most  common  of  volcanic  rocks.  (9)  Labradorite  also  occurs  in  other 
kinds  of  lava,  and  is  sometimes  found  in  them  in  glassy  crystals,  as  in  those  of  Etna  and  Vesuvius. 

The  labradoric  metamorphic  rocks  are  most  common  among  the  formations  of  the  Azoic  or  pre- 
Silurian  era.  Such  are  part  of  those  of  British  America,  northern  New  York,  Pennsylvania,  Arkansas ; 
those  of  Greenland,  Norway,  Finland,  Sweden,  and  probably  of  the  Vosges.  Being  a  feldspar 
containing  comparatively  little  silica,  it  occurs  mainly  in  rocks  which  include  little  or  no  quartz 
(free  silica). 

Many  foreign  localities  are  mentioned  above. 

Ou  the  coast  of  Labrador,  labradorite  is  assodated  with  hornblende,  hypersthene,  and  magnet- 
ite. It  is  met  with  in  place  at  MiUe  Isles,  Chateau  Richer,  Rawdon,  Morin,  Abercrombie,  and 
elsewhere,  in  Canada  East;  and  in  boulders  at  Drummond  and  elsewhere,  Canada  West  It 
occurs  abundantly  at  Essex  Co.,  N.  Y. ;  large  boulders  are  met  with  in  the  towns  of  Moriah, 
Newcomb,  Mlntyre,  Westport,  and  Lewis,  N.  Y. ;  also  occasionally  in  Orange,  Lewis,  St.  Law- 
rence, Warren,  Scoharie,  and  Green  Cos.  In  Pennsylvania,  at  Mineral  Hill,  Chester  Co.,  and  op- 
posite New  Hope,  Bucks  Co. ;  in  the*  Witchita  Mts.,  Arkansas. 

SUicite  and  momite  are  from  Antrim,  Ireland. 

Labradorite  was  first  brought  from  the  Isle  of  Paul,  on  the  coast  of  Labrador,  by  Mr.  Wolfe. 
a  Moravian  missionary,  about  the  year  1770,  and  -was  called  by  the  early  mineralogists  Labrador 
etone  (Labradorslein),  and  also  chatoyant,  opaline,  or  Labrador  feldspar.  Klaproth's  analysis 
above  j[No.  1)  was  the  first  one  made  (in  1815). 

Labradorite  receives  a  fine  polish,  and  owing  to  the  chatoyant  reflections,  the  spedmens  are 
often  h^hly  beautiful    It  is  sometimes  used  in  jewelry. 

AIL — ^Labradorite,  like  anorthite,  appears  to  undergo  alteration  with  considerable  fadlity,  it 
losing  lime  through  infiltrating  carbonated  or  alkaline  waters,  and  rec^ving  water.  In  some 
cases,  also,  it  has  received  considerable  iron.  Tlie  following  analyses  appear  to  be  of  specimens 
of  this  altered  labradorite.  The  results  are  remarkable  for  either  the  small  proportion  of  lime 
or  large  proportion  of  iron,  or  the  same  of  potash  or  of  water,  each  of  which  may  be  regarded  a^ 
an  indication  of  alteration.  Analyses:  1-4,  Delesse  (I,  Ann.  d.  M.,  lY.  xiL  200;  2,  ib.,  xvi.  3-12; 
3,  Ann.  Oh.  Phys.,  111.  xL  271;  4,  Ann.  d.  M.,  IV.  xvL  824);  5,  Metzger  (Jahrb.  Min.,  1850, 
683);  6,  V.  Rath  (Z&  G..  ix.  246);  7,  Delesse  (Ann.  d.  M,  lY.  612);  8,  T.  S.  Huntmep.  G.  Can.. 
1863,479):  ^ 


gi 

£1 

Fe 

Mg 

Oa 

]5ra 

i 

fl 

1.  Bdfahy,  Voages 

52-89 

27-39 

1-24 

6-89 

5-29 

4-58 

2-28,  iSn  0-30=99-86  Delesse 

2.  P.  Jean,      " 

58-05 

28-66 

1-00 

1-61 

6-37 

4-12 

2-80 

2-40=99-91  Delesse, 

3-15,  &n  (f6D=99*35  Delesse 

3.   Voagiie       " 

49-32 

8007 

0-70 

1-96 

4-25 

4-85 

4-45 

4.  Odem 

55-38 

24-24 

1-11 

1-48 

6-86 

4-83 

303 

3-05=99-83  Delesse. 

6.  daosthal 

54-44 

25-50 

5-33 

8-05 

211 

0-12 

3-65=99-20  Metzger. 

a  GraabOndfeen 

53-92 

21-61 

4-16 

1-26 

9-41 

5-57 

1-59 

2-76=100-18  Rath. 

7.  Oberstein 

53-89 

27-66 

0-97 



8-28 

4-92 

1-28 

3-00=100  Delesse. 

B.  HtBoya],OaiL 

53-60 

25-40 

4-60 

0-86 

3-62 

undet. 

0-80  Hunt 
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No.  1  is  from  a  porphyritlc  rock,  G. =2-719;  2,  from  diorytej  3,  the  vosgUe^  from  a  porphyry; 
G.= 2-771,  color  whitifih,  gometimes  slightly  greenish  or  bluish,  lustre  greasy  or  pearly,  4,  from 
the  euphotide  of  Odera  iu  Eisace ;  6,  from  an  altered  diabase-porphyry ;  6,  fr^  a  gabbro,  and 
remarkable  for  its  high  spedflc  gravity,  G. = 2*840  j  7,  from  a  porphyritic  amygdaloid,  a  colorless 
and  translucent  variety,  with  G.= 2*642;  8,  from  a  basalt  (or  chrysolitic  doleryte),  "with  a  small 
admixture  of  augite."    Labradorite  also  occurs  chauged  to  calcite  (Tschermak). 

Arti£— Hausmaun  (Beltr.  Eisenhochofenschlacken,  31)  has  referred  to  labradorite  crystals  dis- 
tributed through  the  mass  of  the  slag  of  a  furnace  at  Yeckeshagen,  which  were  an  inch  long,  but 
uot  well  formed;  had  two  deavages  at  right  angles  to  one  another,  with  H.=6,  G.=2*35;  was 
fusible  B.B^  but  msoluble  m  muriatic  add;  and  aflforded  Si  66*2,  il  10*4,  Oa  21*0,  te  1-9,  Mn 
0-1 =99-6. 

Globules  of  the  YanolyU  of  Durance,  These  concretionary  globules  are  often  half  an  inch  or 
more  in  diameter,  grayish-green  in  color,  compact  in  texture,  with  G.= 2*928.  A  Epecimen  from 
a  locality  south  of  Mt.  Genevre,  near  Brian9on,  afforded  Belesse  (Ann.  d.  M.,  lY.  zviL  116): 

Si  £l         3P6  €r        S(n       %         Ca         ]^a         &  ign. 

66-12        17-40        7-79        0-61        ir,        3*41        874        3-72        024        l-93=99-86 

CamaUU.  A  feldspar,  described  by  Beudant,  occurring  at  the  localities  of  corundum  and 
indianite  in  the  Camatic,  India,  is  pronounced  by  Breithaupt  and  von  Elobell  to  be  labradorite. 

312.    ANDBSITR     Andesin  Abichj  Jahresb.,  zzl  167,   1841.     Fseudoalbit  Saodiaiit 
Glocker^  J.  pr.  Gh.,  zxziv.  494,  1846. 

Triclinic.  Appi\)ximate  angles  from  Esterrel  crystals  (Descl.):  0  f\iA^ 
ieft,87°-88^  <?A  J=lll°-112°,  O  A/'=115^/Ai-i=119°-120%/'Ai.i= 
120°,  (?  A  2-i=101'*-102°.  Twins:  (1)  composition-face  i-i;  (2)  double 
twins,  made  up  of  two  twins  of  tlie  kind  in  (^1),  one  of  them  reversed,  so 
that  there  are  4  planes  /in  front,  and  at  each  end  there  are  the  planes  O 
and  %l ;  (3)  double  twins,  like  the  last,  but  one  of  the  parts  turned  around, 
so  that  there  are  reentering  angles  between  two  faces  0  and  two  i-i,  and 
four  planes  /in  front.  Cleavage  more  uneven  than  in  albite.  Also  gran- 
ular massive. 

H.=:5— 6.  G.=2-61— 2-74;  from  the  Andes,  2-61— 2*74;  of  saccharite, 
2-66— 2-69;  from  the  Vosffes,  2-65— 2-68;  2-668,  Canada,  Hunt.  Color 
white,  grav,  greenish,  yeflowish,  flesh-red.  Lustre  subvitreous,  inclin- 
ing to  pearly. 

Comp. — ^0.  ratio  1:3:8,  but  varying  to  1 :  3 :  7.  .  Perhaps  only  a  mixture  of  labradorite  with  a 
soda-feldspar.    Formula  (^  (Ca,  ^a)'-h  }  ^)'  §i'+ 3  Si ;  or  with  half  the  excess  of  silica  basia 

Analyses:  1,  Abich  (Pogg.,  li.  523);  2,  8,  Rammelsberg  (5th  SuppL,  48);  4,  Jacobson  (Ramra. 
Min.  Ch.,  607);  6,  Deville  (Ann.  Ch.  Phys.,  111.  xL  288);  6-9,  Delesse  (Mem.  Soc  d'£m.  du 
Doubs,Ann.d.M.,V.Ui.374);  10,  Varrentrapp(Pogg.,  hi.  473);  11,  Schmidt  (Pogg.,  Ixi  386);  12, 
Waltershausen  (Vulk.  (^st.,  24);  13,  Laspejrres  (ZS.  a,  xviii.  329);  14,  15,  v.  Rath  (Za  G.,  xvi 
249);  16-19,  T.  a  Hunt  (Rep.  G.  Can.,  186H,  478);  20,  Franke  (Ramm.  M;n.  Ch.,  609);  21,  22, 
T.  S.  Hunt  (L  a);  23,  24,  v.  Hauer  (Verb.  G.  Reichs.,  1867,  18,  81);  25,  26,  Sommaruga  (Jahib 
G.  Reichs.,  xvi.  397,  1866);  27,  A.  Streng  (Jahrb.  Min.  1867,  537): 

Si         Xl      J?e      Jig     Ca      Na       &       fl 

1.  Marmato*  59-60    24-18    1-68     1-08    6-77     6*53    1-08 =99*92  Abich. 

2.  "  60-26    26-01      ir,      0*14    687     7-74    0-84     =100'86  Ramm. 

8,        "  58-32    26-52      ir,      O'll     8-18    5-27    2*86    0-60=101-36  Ramm. 

4.        "  6014    25-39    0-87     0*53     7-93    7*99    166     =104-61  Jaoobflon. 

6.        "  63-85     24-06     0-38    604    6-04    0-88    0-76=100  Deville. 

6.  Voeges,  w^tfe       58-92    25-06     041     5*64    7*20    2*06    1*27 =99-66  Delesse. 

7.  "        red         68-91     24-69    0*99    0-39    4*01    '7-59    2-64    0-98=100  Delesse. 

8.  Ohagey  59-95    24-13    1-06    0-74    6-66    5-39    0-81    228=100  Delesse. 

9.  LaBresse  68-65    25-26    0*30    1-30    6-03     6-44    1-50    0-91=99*29  Delesse. 

.0.  SUesia  68-41     25-23     0-41     6-54    9-39     =99-98  Varrentrapft 

.  1.  iSar^arsfe  68  93    23*50    1*27    0*66    6*67    7'42    0*06    2-21,  :^ri  0*39=100  Sohmidl 
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gi        £i       Fe     Ag     Oa      ^^a     t,       iSC 


12.  Iceland,  crysu 

eo-29 

23*76 

3-21 

0*64 

6-29 

6-70 

0-87 

— =100'75  Walterahauaen 

13.  Niedennendig 

57-29 

26-78 

tr. 

0-28 

801 

6-84 



=99*20  Laapeyres. 

14.  St  Valentino 

66-79 

28*48 

— ^ 

8-56 

610 

0*84 

0-24=100-51  Rath. 

16.           " 

68-15* 

26*65 

0-06 

8*66 

[6-281 

0*30=100  Rath. 

IG.  Chateau  Bicher 

59-80 

25-39 

0*60 

0-11 

7*78 

5-14 

100 

=99-82  Hunt 

17.            " 

69-56 

25-62 

0*75 

tr. 

7*73 

5*09 

0*96 

0-45=100-15  Hunt 

18.            « 

67*20 

26*40 

0*40 



8*34 

5-83 

0-84 

0*20=99*66  Hunt 

19. 

58*50 

25-80 

1*00 

0-20 

8*06 

5-46 

1*16 

0-40=  1 00-57  Hunt 

20.             ** 

68*38 

23*86 

1-18 

0*10 

7-83 

6*05 

1-68 

1*03=100-11  Frmike. 

21.  St  Joachim 

67*15 

27*10 

8-73 

6-88 

0-79 

0-20=99-76  Hunt 

2*2.  Lachute 

58*15 

26*09 

0*50 

018 

7-78 

5-65 

1*21 

0*45=99-89  Hunt 

23.  Nagy-Sehes 

57*20 

25-12 

tr. 

6*96 

7-28 

1-87 

1-68=  100*11  Hauer. 

24.  Cziflfar 

60*10 

17*62 

7-03 

1*85 

2-24 

401 

3-82 

2*11=98*78  Hauer. 

25.  Kussahora,  hk. 

67-70 

20*79 

8-35 

1*71 

6-46 

ir. 

3-99 

3-84=101-83  Sommaruga. 

26.            "         hk 

58*21 

22-22 

7*30 

0-78 

6*18 

tr. 

8-96 

2-75=100*35  Sommaruga. 

27.  KyfifhauaerMts. 

69-16 

25-97 

1-04 

003 

9-23 

3-91 

0-47 

0-68,  Ba,  Sr  to*.= 100-49  Str. 

*  Probably  Bome  mixed  qoortx. 


In  anaL  1,  a=2*733 ;  2,  G.=2*674;  3,  G.=2-68— 2*688 ;  4,  G.=2-679 ;  5,  G.=2-61 ;  6,  fVom  Ser 
vance,G.= 2-683;  7,  fr.  Ooravaiers,  G.=3'651 ;  8,  G.=2-736j  12,  G.=2-65;  14,  " tonalyte,"  fir. 
Tyrol,  G. =2*695;  15,  G.=2-676;  16,  G.= 2*688;  18,  laveuder-blue,  subtransp.,  deavable,  curved 
surfaces;  19,  gnh.  base  of  preceding,  granular;  21,  in  a  boulder;  22,  G.=2-687;  23,  G.=2-585; 
25,  G.=2*853;  26,  G.=2*607;  27,  in  dioryte,  G.=2*69.  Other  analyses:  v.  Rath,  Z&  G.,  ix. 
269. 

Of  these  analyses  all  but  No.  6,  by  Deville,  afford  rather  dosely  the  oxygen  ratio  1:3:8.  No. 
6  gives  0*80 :  3 :  8-91.  Nos.  24  to  26  have  part  of  the  alumina  replaced  by  iron,  and  probably  in 
conseqaenoe  of  alteration,  as  the  black  color,  little  soda,  and  much  potash  would  indicate. 

Pyr.,  etc. — ^Andesite  fuses' in  tiiin  splinters  before  the  blowpipe.  Saocharlte  melts  only  on  thin 
edges ;  with  borax  forms  a  clear  glass.    Imperfectly  soluble  in  acids. 

Oba. — Oocurs  in  the  Andes,  at  Marmato,  as  an  ingredient  of  the  syenite-like  rock  called  ande 
9yie;  in  the  porphyry  of  TEsterel,  Dept  of  Var,  France ;  in  the  syenite  of  Alsace  in  the  Vosges; 
white  at  Servance,  red  at  CoraviUers;  in  the  porphyry  near  Chagoy,  Haute  Sa6ne;  at  Vapneliord, 
Iceland,  in  honey-yellow  transparent  crystals  (anaL  12);  at  Baumgarten  in  Silesia  (anal.  10);  iu 
the  Tyrpl,  south  of  Tonale,  in  Mt  Adamello,  in  a  granite-like  rock  called  tonalyie^  consisting  of 
this  feldspar,  according  to  v.  Rath,  with  much  quartz.,  some  orthodase,  biotite,  and  hornblende. 

SaccharUe  is  granular  massive,  with  traces  of  deavage  in  one  direction,  occurring  iu  veins  in 
serpentine  at  the  chrysoprase  mines  near  Frankenstein,  in  SUesia. 

In  North  America,  found  at  (Chdteau  Richer,  Canada  (anaL  16-20),  forming  with  hypersthene  and 
ilmenite  a  wide-spread  rock ;  color  tlesh-red. 

Alt.— The  following  are  analyses  of  altered  andesite  in  addition  to  24  to  26  above:  1,  Ram- 
melsberg  (Min.  Gh.,  608);  2-4,  Deville  (BulL  GeoL  Fr.,  IE.  vl  410);  5,  Frauds  (Pogg.,  liL  471)i 
Ka  2  is  of  the  mass  of  a  crystal,  2 A  of  the  interior,  2B  of  the  exterior  portion : 


1.  Bsterrel  Hts. 

2.  " 
2A.  " 
2a      " 

3.  Hungary 
i.  Karmato 
b.  Popayan 


ft        &       7e 

68-82 
59*07 
67*01 
62*42 
63-92 
68*11 
66-72 


26*62 
26-67 
28-05 
24-78 
26*69 
28-16 
26-62 


1*20 
0'70 


«g 

0-n 

0-58 
0-39 
0-51 
1-68 
1*52 


Ca      fTa      ii 


8-18 
7-96 
7*53 
1502 
6-98 
5-36 
9-38 


6*27 
4*95 
5-47 
6*10 
4-02 
5-17 
619 


2*86 
tr, 
0-12 
0-14 
1-20 
0-44 
0*80 


0*60=101-36  Ramm. 
0*77=100  Deville. 
1-43=100  DevUle. 
2*05=100  Deville 
1-40,  C  2*93=100*02  Deville. 
1*25=100  Deville,  G.=2*62. 
=101-31,  Francis;  G.=2*64, 


The  oxygon  ratio  for  1  is  1 :  3  :  7*5;  2,  0*9  :  3  :  7*6  ;  2A,  0*84:  3:  7*0;  2B,  1*5  :  3  :  7-3;  3, 
3  9  :  3  :  6'9 ;  4^  0-8  :  3  :  7*2 ;  5,  1 :  3  :  72.  The  mmeral  of  the  Esterrel  Hts.,  near  Fr^jus  in  south- 
em  France,  oocurs  in  a  rock  called  porphyry.  Deville's  analyses  leave  no  doubt  as  to  the  altera- 
tion. The  analysis  by  v.  Rath  (No.  14,  above)  also  gives  nearly  the  ratio  1:3:7;  and  the 
next,  1 :  3  :  7|.    No.  4,  from  Marmato,  contains  1-4  p.  c.  of  carbonate  of  lime. 

Deville  takes  the  ground,  as  a  result  of  his  analyses,  that  all  andesito  is  altered  oligociaaef  the 
oxygen  ratio  of  whidi  in  1  :  3  :  9 ;  and  the  same  result  was  earlier  suggested  by  G.  Rcse  and 
Bisdiof.    Deville's  analyses  of  the  Marmato  andesite  gave  him  nearly  the  oligodase  ratio. 

Andesite  changes  also  to  kaolin.  That  of  La  Bresse,  studied  by  Delesso,  is  in  part  in  thi% 
coDdition,  being  soft  and  crumbling ;  and  in  part  less  changed  and  of  a  reddish  color. 
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OXYGEN  CC'MPOUNDS. 


313.  finrALOPBANB.    Hyalophan  v.  WdUerahemsen,  Pogg.,  xdv.  131,  1856,  a  54S. 

Monoclinic,  like  orthoclase,  and  angles  nearly  the  same.  Observec 
planes :  0 ;  vertical  planes,  /,  i-l,  i-i ;  nemidomes,  1-i,  %4 ;  elinodome,  2-i 
C'(by  calc.)=64°  16'  /A/=118°4r,  /At-i=120°  36',  (?Al-i=130°65i' 
7a1-z=111^  55'.  Cleavage:  0  perfect,  i-i  somewhat  less  so.  In  smaL 
crystals,  single,  or  in  groups  of  two  or  three. 

II.=6— 6"5.  6.=2'80,  transparent ;  2'905,  translucent.  Lustre  vitre- 
ous, or  like  that  of  adularia.  Color  white,  or  colorless ;  also  flesh-red.  Trans 
parent  to  translucent. 

Oomp.— 0.  ratio  for  ]^  S,  §1=1 :  8  : 8 ;  formula  (i  (Ba,  &)'+f  Si)'  Si*+ 3  ^  or  like  andesite 
and  leucite,  except  that  the  protoxyds  are  mainly  baiyta  and  potasli. 

Analyses :  1,  Uhrlaub  (Pogg.,  c.  548) ;  2,  same,  the  impurity,  sulphuric  acid  and  part  of  baryta 
as  sulphate,  being  removed ;  8,  Stockar-Escher  (Kenng.  Uebers.  1856-67,  107) ;  4^  Petersen 
(Jahrb.  Min.  1867,  102);  Igelstrom  (CEfv.  Ak.  Stockh.  1867,  J.  pr.  Ch.,  cl  434): 


Binnen 


Si 
45-65 
51-30 
62-67 
51-84 


5.  Jakobsberg,  Swed.  51-14 


£1 
1914 
21-60 
2112 

22-08 
22-86 


»g 
0-73 
0-84 
0-04 
0-10 
3-10 


Ca 

0-77 
0-87 
0-46 
0-65 
4-28 


]fta 
21-33 
15-11 
1505 
14-82 

9-56 


Sfa 
0-49 
0-66 
2-14 


8-28 
9-25 

7-82 


1003 
[9-06] 


0-54 
0-68 
0-68 
0-48 


4-12=101  Uhrlaub. 

=100  Uhrlaub 

=99-88  St-R 

=100  Petersen- 

=100Igelstr'm. 


AnaL  2  gives  the 0.  ratio  1 :  2*6  :  7,  and  8,  1  : 28  :  7-8;  and  4  agrees  well  with  No.  3.  Na 
5  contains  less  baryta  and  more  lime. 

Pyr.,  etc. — B.B.  fuses  with  difficulty  to  ablebby  glass.    Unacted  upon  by  adds. 

Obs. — Occurs  in  a  granular  dolomite,  along  with  white  barite,  greenish  tourmaline,  mica^  real- 
gar, dufreuoysite,  and  sphalerite,  near  Imfeld,  in  the  valley  of  Binnen  in  the  Yalais,  in  crystals  2 
or  three  lines  long,  and  rarely  larger ;  also  at  the  manganese  mine  of  Jakobsberg  in  Sweden,  in 
limestone  with  a  manganifcrous  epidote  (p.  283),  looking  much  like  common  flesh-red  orthoclase. 
A  massive  variety  accompanies  it,  containing  according  to  Igelstrdm  (I  c.)  Si  50'90,  9il  21-09,  Cj 
13-80,  Ba  3-50,  alkalies,  Mg  and  Hn,  11*21  undetermined. 

314.  OUQOOZiASB.    Natron-spodumen  JBIsrs.,  Arsb.,  160, 1824=Soda-8podumene.    Oligoklas 

BreUhf  Pogg.,  viil  79,  1826.    Hafhefjordit,  Kalkoligoklas,  Ibrehhammerf  Skand.  Nat  samm 

i  Stockholm,  July,  1842.    Aventurine  Feldspar=Sunstone  pt 

t 

Triclinic.     Observed  planes  (see,  for  position,  the  table  under  anorthite  or 

albite) :  O ;  2-i,  i-t,  2-Y ;  i-5 ;  t-« ;  -2,  7,  2,  1 ;  2-1,  ft,  1-i ;  -2',  I\  2',  1' ; 

I A  7=120^  42'  O  A  1=123°  51' 

O  A  a,  ov.  2-J',=93  60  0  A  l'=121  15 
0  A  i-%,  ov.  2-i,=86  10  O  A  1-1=127  6 
0  A  7=110  65  0  A  2-t,  ov.  l-i,=97  22 

0  A  7=114  40  ir%  A  7=120  24 

0  A  2.i'=136  23  irl  A  7=118  54 

0  A  24=132  40  7  A  i.5'=150  30 

7At-«=147  30 

Cleavage:  0^  i-l^  perfect,  the  latter  least  so 
Twins :  similar  to  those  of  albite.     Also  massive. 

H.=6-7.  G.=2-66-2-72;  mostljr  2*65 -2-69 
Lustre  vitreo-pearly  or  waxy,  to  vitreous.  Color  usually  whiti&h,  with  a 
faint  tinge  of  grayish-green,  grayish-white,  reddish-white,  greenish,  reddish ; 
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Transparent,  subtranslucent.    Fracture  conchoidal 


sometimes  ayentnrine. 
to  uneven. 

Comp.,  Var.— 0.  ratio  1:3:9;  (i(]!^a,  Ca)"+)£l)*  Si'+Sf  Si;  or  else  with  half  the  ezcesa 
of  silica  basic  ;=,  taking  ft  as  soda  alone,  Silica  62*1,  alomina  23*7,  soda  14*2rrl00.  Part  of  the 
soda  is  replaced  by  lime. 

Yar.  1.  CUavMt;  in  crystals  or  massive. 

2.  Oompad  massive;  oligodase-felsiie ;  indudes  part,  at  least,  of  the  so-called  compact  feldspar  or 
fdsiie,  these  consisting  of  the  feldspar  in  a  compact,  either  fine  gfranular  or  flint-like  state,  containing 
free  silica  disseminated  through  the  mass.  In  those  here  included,  the  feldspar  is  a  soda-feldspar, 
and  it  is  ofien  difficult  to  distinguish  them  fh)m  aUnte-felsUe,    See  under  Albitb  for  analyses. 

8.  AverUurine  oligoclase^  or  sunstone.  Color  grayish-white  to  reddish^ray,  usually  the  latter, 
with  internal  yellowish  or  reddish  fire-like  reflections  proceeding  from  disseminated  crystals  of 
probably  either  hematite  or  gothite. 

Much  oligoclase  has  a  faint  greenish  tinge  and  pearly  lustre,  in  which  it  somewhat  resembles 
spodnmene,  whenoe  the  name  aoda-spodumene.  Only  the  oligoclase  of  lavas  or  trachytic  rocks 
has  G.  below  2*6.  Hafn^iordite  (anal  36)  contains  the  protozyds  of  on  andesite  or  labradorite, 
and  may  not  belong  here. 

4.  Moonstone  pt.    A  whitish  opalescence. 

Analyses:  1,  2,  Berzelius  (Jahresb.,  iv.  147,  xix.  802);  3,  L.  Svanberg  ((Efy.  Ak.  Stockholm, 
ill  111);  4,  R.  Hagen  (Pogg.,  adiv.  329);  6,  Resales  (Pogg.,  Iv.  109);  6,  Prancis  (Pogg.,  liL  470); 
7,  Bodemann  (Pogg.,  Iv.  110);  8,  Jevreinof  (B.  H.  Ztg.,  1858,  No.  12);  9,  Chodnef  (Pogg.,  Ixi. 
890);  10,  Jevreinof  (L  a);  11,  Scheerer  (Pogg.,  hdv.  153);  12,  13,  Kersten  (J.  pr.  Ch.,  xxxviL 
173,  Jahrb.  Min.  1845,  653);  14,  v.  Hauer  (Jahrb.  G.  Reichs.,  iv.  830);  15,  Dclesse  (Ann  d.  M., 
IV.  xix.  149);  16,  Kemdt  (J.  pr.  (3h.,  xliii.  218);  17,  Wolff  (J.  pr.  Ch.,xxxiv.  234);  18,  Rammelb- 
berg  (Pogg,  Ivi  617);  19,  v.  Rath  (ZS.  G.,  ix.  226);  20,  Delesse  (Ann.  Ch.  Phys.,  UI.  xxiv.); 
21,  Seneca  (G.  Beschr.  Baden,  1861-62);  22,  Delesse  (Bull  G.  Soc.,  II.  vil  31u);  23,  Laurent 
(Ann.  Ch.  Phys.,  lix.  108);  24^  Bamour  (Ramm.  6th  Suppl,  178);  25-27,  Haughton  (Rep.  Br. 
Assoc,  1868,  56);  28-3tJ,  Smitli  &  Brush  (Am.  J.  Sd.,  II.  xv.  211,  xvi.  44);  31,  0.  T.  Jackson 
(Am.  J.  Sci.,  n.  xliL  107);  82-35,  Deville  (0.  R.,  xix.  46,  Et.  Geol.  Tenerifie,  1848);  36,  Porch- 
hammer  (Skand.  Nat.  S.  Stockhohn,  1842);  37,  Fouque  (Ramm.  Min.  Oh.,  614);  v.  Hauer  (Verb. 
G.  Reichs.,  1867,  60);  89,  40,  A.  Streug  (Jahrb.  Min.  1867,  537): 


1.  Danviks-Zoll  63-70 

2.  Ytterby,     "  61-55 

3.  Sala,  "  69-66 

4.  Arendal,    "  6361 
5-        "       ywh.         6*2-70 

6.  Ajatzk^ia,     Ural  61*06 

7.  Schaitansk,       "     64*25 

8.  Emerald  mine,  "     60  63 

9.  Kimito,  finl,  red    63*80 

10.  Pitkaranta       "      60  97 

11.  Tvedestr*d,  Simsi  61*80 

12.  Near  Preiberg        62*97 

13.  Marienbad,  Boh.     63*20 

14.  Zmin,  *'        63*16 

15.  Visembach  03*88 

16.  Boden  61*96 

17.  Flensburg,  SiL  64*80 
16.  Warmbrunn,  "     [63*94] 

19.  Albula,  Grisons      6201 

20.  Mer-dchGlaoe  63*25 

21.  Goggenaa  63*63 

22.  Quenast,  Belg.        63*70 

23.  Ari^  62*60 

24.  Elba  62*80 

25.  Garvary  Wood,  I.  60*56 

26.  ?  **        69-28 

27.  Knader,  "       62*40 

28.  Unionville,  Pa.  (i)  64*27 

29.  Danbuiy,  (X  (|)  63*76 
SO.  Haddam,  **  (})  64*26 
81.  Caiester,  Maaa.       6200 


0*50 


£1 

28*95 

23*80 

23*28 

2309 

23*80*^0  0*62 

19*68 

22*24 

26*36 

21*31 

25*40 

23*77 

28*48 

23*50 

23*16 

22*27 

22*66 

22*84 

23*71 

21*16 

23*92 

22*52 

22*64 

24-60 

22*00 

24*40 

22-96 

23-60 

21-21 

22*56 

21-90 

24*40 


— =100*16  Berzelius, 

=99-38  Berzelius. 

1*02,  und.  0-82=98*85  & 

=101*37  Hagen. 

=100*79  Resales. 

=99-52  Francis. 

=99*76  Bodemann. 

=98*53  Jevreinof. 

=99*60  Chodnef. 

=  1 00*  1 6  Jevreinof. 

=100  Scheerer. 

=99-69  Karsten. 

=99*32  Kersten. 

0*79=100*00  Hauer. 
1-70=98*68  Delesse. 

^,  fin  0-40=100  K. 

=97*77  Wolff. 

=100  Ramm. 

=100*29  Rath. 

^,3i{n<r.=99*91  D. 

— =101-12  Seneca. 
1*22=99*69  Delesse. 

=99-40  Laurent 

=98*74  Damour. 

=99*58  Haughton. 

,  An  0*32=98*32  H 

— =100*40  Haughton. 
1*08=100*25  S.&B. 
0*26=99*94  S.  &  B. 
0-29=99*09  S.  &  a 
1*00=99*67  Jtckson, 
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gi 

£1 

9e 

Mg 

Ca 

SsL 

t 

fl 

32. 

Teneriff© 

62-97 

22-29 

0-64 

2-06 

8-45 

3-69 

— -lOODeviljp. 

83. 

(i 

63-81 

21-98 

0-66 

1-10 

9-46 

2  99 

-100J)eTme. 

3^. 

u 

62-64 

22-49 

0-41 

218 

7-84 

4-64 

— =100Deville. 

S5. 

ti 

61-55 

2208 

0-47 

2-81 

7-74 

8-44 

— =98-04  Devillc. 

86. 

ffafnefiordiie 

61-22 

23-32 

2-40 

0-36 

8-82 

2-66 

tr. 

-98-68  Forchh. 

87. 

L.  Laach 

63-6 

22-1 

1-8 

0-8 

8-9 

8-4 

=100  Fouque. 

38. 

Schemnitz 

69-49 

28*88 

6-20 

4-86 

4-09 

0-99=99-01  Hauer. 

39. 

Kjffhauser  Kts. 

60-94 

24-22 

1-66 

tr. 

3-94 

7-65 

0-96 

0-79,  Srir.=  100-15  S. 

40. 

^       u               a 

60-01 

21-66 

1-54 

0-68 

616 

7-08 

1-37 

2-59,  Ba,  Sr,  Li,  ^.= 

100-08  Strang 

A  brownish  feldspar  from  Borodin,  Finland,  afforded  S.  v.  "Waltershansen  (Vulk.  Gest.,  26)  S 
63-20,  3tl  18-41,  l?e  0-20,  Sg  087,  Ca  0-11,  Na  0-52,  ^  14*41,  fi  0'57=98*29.  It  may  be  an  or 
thoclase.    G.=2-583.    No.  9  may  be  mainly  atbite^  judging  from  the  amount  of  soda. 

In  anaL  8,  G-=2-69;  8,  G.=2666;  9,  G.=2-63;  ll,G.=2-656-,  12,  G.=2-65;  18,G.=2  631 
16,  G.=2-66-2-68,  in  mica  schist;  17,  G.=2-651 ;  19,  G.=2*72,  ign.=  r06;  24,  G.=2-662  ;  28 
G.=2-61;  31,  G.=2-586,  H.=7-6,  granular  with  emery;  33,  G.=2-594;  34,  G.=2-58— 2-59,  ii 
trachyte;  35,  G.=2-592,  m  trachyte;  37,  G.=2-56,  in  lava;  88,  G.=2-635;  39,  40,  in  dioryte, 
G.=2-63— 2-64 ;  Noa,  1  to  31,  in  metamorphic rocks,  granite,  gneiss,  porphyry,  syenite,  and  dioryte; 
82-87  in  lavas  or  volcanic  rocks. 

Some  of  the  analyses  vary  from  the  oxygen  ratio  1:8:9  toward  1:3:  12,  and  Scheerer  in  the 
Ilandw.  Chem.  of  Liebig,  Poggendorf,  etc.,  makes  intermediate  varieties,  shading  into  both  albite 
and  orthodase,  one  called  by  him  oligoclas&^Ubiie,  the  other  oligoclase-orthoclase — see  under  ortho- 
close  and  aJbik,    But  as  explained  elsewhere,  these  probably  arise  from  mixture. 

Other  analyses:  from  Ttterby,  Haughton,  Q.  G.  J.,  xviil  412;  from  Dockweiler,  in  the  Eifel, 
A.  Strong,  B.  H.  Ztg.,  xxiii.  53 ;  from  granite  of  the  Ockerthal  and  of  Meineckeburg,  Fuchs,  ib. 

Pyr.,  etc — B.B.  fuses  at  8*5  to  a  dear  or  enamel-like  glass.   Kot  materially  acted  upon  by  adds, 

Obs. — Occurs  m  porphyry,  gp-anite,  syenite,  serpentine,  and  also  in  different  eruptive  rodcs. 
It  is  sometimes  associated  with  orthoclase  in  granite,  or  other  granite-like  rock.  Among  its 
localities  are  Dauviks-ZoU  near  Stockhohn ;  Kimito  in  Finland,  forming  with  quartz  and  mica  the 
granite  containing  columbite ;  Pargas  in  Finland ;  Ari^ge  and  Arendal,  with  calcite,  epidote,  etc, 
crystals  sometimes  2  or  8  in.  long ;  Schaitansk,  Ural,  greenish,  in  a  gangue  of  quartz  and  mica 
and  ycllowiah-white  feldspar ;  in  gneiss  of  tho  Schwarzwald  of  Goggenau,  north-east  of  Baden 
in  syenite  of  the  Vosges ;  in  a  micaceous  dioryte  (called  kersaniyie)  at  Visembach  in  the  Vosses 
in  protogine  of  the  Mer-de-Glaoe,  in  the  Alps ;  in  euphotide  at  Lavaldens,  Department  of  laere 
at  Albula  in  the  Grisons ;  in  a  dark  green  porphyry  at  Quenast  in  Belgium  ;  in  mica  schist  at  the 
Emerald  Mine  of  tho  Urals,  and  at  Boden  near  Marienberg ;  in  the  amphibolyte  of  Marienbad,  Bo- 
hemia; in  a  green  porphyry  (oligodase-porphyry  of  Hose),  near  Elblngerode  in  the  Harz;  in  dia- 
base of  the  Harz ;  the  Fichtelgebirge :  Ghtdanches  in  AUemont  and  Bourg  d'Oisans ;  as  sunsione 
at  Tvedestrand  in  the  Christiana-fiora,  Norway ;  at  Hitteroe,  Lake  Baikal ;  at  the  North  Cape, 
near  Hammerfest ;  in  Donigal,  Ireland,  in  granite,  with  orthoclase,  etc. ;  in  Iceland,  colorless,  at 
HafneQord  {hafnejiordite).  The  oligodase-porphyry  is  called  oligophyre  by  CJoquand;  near  St. 
Raphael  in  the  Dept  of  Var,  in  France,  a  rock  of  this  kind  has  a  beautiful  turquois-blue  color,  is 
very  hard,  and  encloses  crystals  of  oligodase;  G.=2-61.  In  lavas  and  trachyte  (o^ocZaje-«r»- 
chyie)  at  Teneriffe,  and  in  the  Euganean  Mts.  near  Padua ;  in  the  domyte  (trachyte)  of  Puy  do 
Dome ;  in  doleryte  at  L.  Laach ;  in  pumice  at  Arequipa  in  Peru ;  in  obsidian,  with  sanidin,  at 
Zimapau  in  Mexico. 

In  the  United  States,  at  Union ville.  Pa.,  with  euphyllite  and  corundum,  G.=2-61 ;  also  at  Dan- 
bury,  Ct.,  with  orthoclase  and  danburite;  Haddam,  Ct,  often  transparent,  with  ioUte  and  black 
tourmaline;  Mineral  Hill,  Delaware  Co.,  Pa.,  called  moonstone;  at  Orange  summit,  N.  Hamp^ 
slightly  greenish,  and  pearly;  at  the  emery  mine,  Chester,  Mass.,  granular,  with  IL=7-5, 
G.= 2*586 ;  at  Dixon's  quany,  Del 

Named  in  1826  by  Breithaupt  from  dX£yo;,  liUJej  and  ffXau,  to  cleave,  Berzellus  had  previously 
(in  1824)  recognized  it  as  anew  mineral  from  spedmens  from  Dan  viks-Zoll;  and  he  afterward 
named  it  natron-spodumeno  (soda-spodumene). 

Alt. — Occurs  altered  to  kaolin  and  natrolite.  The  change  to  kaolin  takes  place  more  easily  than 
m  orthodase,  as  shown  by  the  longer  resistance  of  the  latter  when  both  occur  in  the  same  rods 
(Laspeyres,  ZS.  G.,  xvl  387). 


316.  ALBITX!.    Feltspat  hvlt  pt  Wall,  65,  1747.    Feldspath  pu,  Schorl  blanc  pt.,  fie  Luki 
OrisL,  ii  409,  PL  v.,  f.  15, 16, 1783.    Krummblatteriger  Feldspath  Bedenberg,  Afh.,  i.  113, 1806. 
Albit  Gahn  db  B«rz^  Afh.,  iv.  180,  1815.    Tetartin  Brdth,,  Char.,  1828.    Soda  Feldapar. 
Vab.  inirod.  at  species,    Clcavelandite  (fr.  Chesterfield)  Bivoke^  Ann.  PhiL,  IL  v.  381, 1823 
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Periklia  Br^th.^  CSiar.,  1823;  Peridine.    Hyposklerit  (fr.  Arendal)  BreiOL^  Schw.  J.,  iil.  31C^ 
1830.    PeriBterite  (fir.  Perth,  Oan.)rAom.,  PhiL  Mag.,  III.  xxu.  189,  1843.    Olaflt  BreHh^j  B.  H 
Ztg.,  xxT.  88=01igok]as-Albit/8!c^eerer,  Pogg.,  Izzxiz.  17. 
Felsite,  Petrosilez,  or  Helleflinta  pt.,  Swed,    Adinole  (fr.  Sala)  jSsud,  Tr.,  il  126,  1832. 

Triclinic. 

/A  7^=120^47'  (?  A  2-z,  ov.  H=97*' 54'    i-I  A  t-5=149^  35' 

OAir^,  ov.  2-i',=93  S6  0  A  ^=150  3  i-i  A  i-g'=149  38 

0M4,  ov.  2-i,=86  24  i-i  A  l'=113  41  T  A  l'=123  6 

O  A  f=lU  42  ^-z  A  1=120  11  I A  1=125  3 

O  A  7=110  50  t-?  A  7=117  53  2-5  A  2-z'=90  4 

O  A  2-r=136  50  ^-^  A  7=119  40  7  A  2-^=138  34 
0  A  2-1=133  14 
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Observed  Planes.    Add  }'. 


Peridine. 


Middletown,  Gt 


Boo-tonm^  Sayof. 


Boc-toum^  Sayoy. 


Cleavage :  O,  i-J  perfect,  the  first  most  so ;  1-z  sometimes  distinct.    Twmg : 
1.  Composition-face  i-i,  axis  of  revolution  normal  to  i-i^  tlie  most  common. 
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f.  301.  2.  C.-face  and  revolution  the  same,  bnt  (f.  807)  the  two  halves  bj 
mutual  penetration  crossing  along  a  medial  vertical  line,  so  that  the  right 
(quarter  in  front  is  continued  in  the  left  quarter  behind,  and  the  left  in 
front  in  the  right  behind,  the  upper  and  under  planes  0  meeting  in  a  reen- 
tering angle,  and  the  2-t  on  either  side  in  a  sanent  angle — making  an  in- 
tersectins:  twin,  having  the  aspect  of  a  double  twin  of  four  crystals  m  which 
the  two  diagonally  opposite  are  alike  in  position.  3.  C.-face  the  same,  but 
axis  of  revolution  ^araZZ^  to  i-?,  and  vertical,  producing  the  form  in  f.  304, 
the  planes  O  and  1  above  (or  below)  being  very  nearly  in  the  same  zone 
(the  plane  angle  of  t-J,  wliich  the  edges  of  /  and  0  make,  being  116°  26', 
and  that  which  the  edges  of  /  and  1  make  being  115°  55',  diflfering  only 
31') ;  also  exemplified  m  the  double  twin,  f.  308,  the  two  halves  of  which 
are  tmns  like  f.  307 ;  may  be  right  or  left-handed,  according  to  which  half 
IS  revolved;  also  in  other  similar  double  twins  (fr.  Middletown,  Ct.),  in 
3Qg  which  the  two  halves  are  like  f.  305.     4. 

C.-face  parallel  to  (?,  and  revolution  on  a 
horizontal  axis  normal  to  the  shorter  diago- 
nal of  (?,  as  in  f.  309 ;  the  twin  right  or  left- 
handed,  according  as  tlie  part  revolved  is  the 
upper  or  lower.  5.  The  last  kind  (4),  com- 
bmed  with  the  first  (1),  making  double  twins. 
Also  massive,  either  lamellar  or  granular; 
Pendine.  ^^  laminsB  sometimes  divergent;  granular 

varieties  occasionally  quite  fine  to  impalpable. 

H.=6-7.     G.=2-59~2-65  ;   2-612,  Finbo,  Eggertz ;   2*619,  Broddbo. 
Lustre  pearly  upon  a  cleavage  face ;  vitreous  in  other  dii'ections.     Color 
white  ;  also  occasionally  bluish,  gray,  reddish,  greenish,  and  green ;  some- 
times having  a  bluish  opalescence  or  play  of  colors  on  0,    Streak  uncolored 
Ti'ansparent — subtransiucent.     Fracture  uneven.     Brittle. 

Oomp.,  Var.— O.  ratio  1  :  3  :  1 2  j  (J  fTa'+f  il)*  Si" + 6  8i,  or  with  half  the  excess  of  silica  baaic^ 
-=SiIica  68*6,  alumina  19*6,  soda  11-8=100.  A  small  part  of  the  soda  is  replaced  usually,  if  not 
always,  by  potash,  and  also  by  lime.    But  these  differences  are  not  externally  apparent 

Var.  1 .  Ordinary,  (a)  In  crystals  or  deavable  massive.  The  angles  vary  somewhat,  especially 
for  plane  /' ;  /A/'r=i22**  15',  &.  Rose;  121°  45',  Marignac  and  Descloizeaux,  as  mean  of  many 
measurements  of  St  Gothard  crystals ;  0  A  /'= 1 1 5°  5',  Rose ;  1 14**  52',  M.  and  D.  {b)  Aveniurine; 
similar  to  aventurino  oligodase  and  orthodase.  (c)  UoonaUrne ;  similar  to  moonstone  under  oligo- 
clasc  and  orthodase.  PerisUirUe  is  a  whitish  adularia-like  albite,  slightly  iridescent,  having  G.= 
2*626 ;  named  from  irtpttrrepoj  pigetm^  the  colors  resembling  somewhat  those  of  the  neck  of  a  pigeon. 
(d)  Pericline  is  in  large,  opaque,  white  crystals,  short  and  broad,  of  the  forms  in  fig.  308,  309. 
G.i=2-64l ;  /A/'=120*'  37',  Breith. ;  from  the  chloritic  schists  of  the  Alps. 

(e)  Byposclerite  is  blackish-green,  from  Arendal ;  H.=6*5 ;  G.=2*63— 2*66 ;  it  oontalna,  accord- 
mg  to  Rammelsberg,  6  p.  c.  of  pyroxene.  Hermann  figures  (J.  pr.  Oh.,  xlvi.  396)  a  crystal  haying 
the  planes  and  nearly  the  form  of  f.  302.  Kamed  from  'vnj,  under^  vKXnfi^i^  hard^  witti .reference  to 
the  inferior  hardness. 

(/)  Lamellar;  deavdandUe ;  a  white  kind  found  at  Chesterfield,  Hass.,  and  namod  after  Dr.  P 
Cleaveland,  the  mineralogist 

2.  Compcxt;  cUbitic  febiie ;  smooth  on  surface  of  fracture,  whitish,  grayish,  or  reddish-gray  in 
3olor,  and  very  tough.    H.=6-6— 7  5 ;  G.=2*6— 2*65.    See  also  under  Oligoclase. 

Analyses;  1,  G.  Rose  (Gilb.  Ann.,  IxxiiL  173) ;  2,  Tengstrom  (Ann.  PhiL,  1824);  8,Strome7er 
;Untcr8uch.,  300);  4,  Laurent  (Ann.  Ch.  Phys.,  Ix.);  5,  Thaulow  (Pogg.,  xliL  671);  6,  Brooks 
;Pogg.,  IxL  892);  7,  Abich  (B.  H.  Ztg.,  i.);  8,  Erdmann  (Jahresb.,  xxi  192) ;  9,  Abich  (Pogg.,  11 
526);  10,  C.  G.  Gmelin  (Pogg.,  vii.  79);  11,  Kersten  (Jahrb.  Min.  1845,  648);  12,  Diday  (Ctyst. 
from  melaphyre  of  Agay,  Ann.  d.  M.,  V.  ii.  184,  193);  13,  Rammelsberg  (Pogg.,  Ixxix.  806);  1^ 
Lohmeyer  (Pogg.,  bd.  390);  15,  Desclabissac  (ZS.  G.,  x.  207);  16,  Scheidtauer  (Pogg.,  Ixi.  398); 
17,  Rkshter  (Pogg.,  Ixxxix.  17);  18,  Rube  (Z&  G.,  xiv.  49);  19,  Redtenbadier  (Poggn  Hi. 48)*  20, 
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81.  Bniah  aod  Weld  (Am.  J.  ScL,  IL  viii.  390) ;  22,  T.  S.  Hunt  (FhiL  Mag.,  17.  L  222,  Am.  J.  Sci., 
U.  xli.  212);  23,  P.  A.  Genth  (Am.  J.  ScL,  U.  xxviiL  249);  24,  B.  H.  Twinmg  (Am.  J.  Scl,  IL 
xxzL  35*7) ;  25^  26,  Boye  &  Booth  (Proc.  Am.  PliiL  Soa,  U.  190) : 


Si 

1.  Arendal  68*46 

2.  Finland  67*99 

3.  CbeBterMd  70*68 

4.  "  68*4 

5.  St  Gk>thard,  erysL  69*00 

6.  St.  Gothaid,  white  67*89 

7.  IfGask,  crysL  [6845] 

8.  Brevig  69*11 

9.  Pantellaria  68*23 

10.  ZoUitz  67-94 

11.  Marienbad  68*70 
1*2.  AUfiie,  crysL  67*0 

13.  HyposelerOe  67*62 

14.  Schreibershau, w. (|)  6875 
16.  Oberhalbstein  68*50 

16.  Soarom  66*11 

17.  "       OlqfUe  66*88 

18.  Drehfeld,  w,  66*99 

19.  Pennsylvania        (1)67*20 

20.  UniODYille,  Pa.  66*65 

21.  •*  66*86 

22.  Peristeriie  6680 
28.  Galareras  Ca  68*39 

24.  Moriah,  N.  T.,  gnh.    67*01 

25.  Wilmington,  Pa.  67*72 

26.  "  66*46 


£l       te    ilg 


Oa     iSra  & 

0*68  [11*27]  — 
0*66  11*12 
0*2S     9*06 
0*2     10*5 
0-20  11*47 

0-31     6*23  6*77 

0-60  11*24  0*65, 

tr.     10*98  0*66, 

1*26    7*99  2*53 

0*15     9*99  2*41 

0*24  11*01  1*18; 

1*2      7*2  2*2= 

0*85  10*24  0*51 

0*61  10*90  1*21 
0*66[12*17] 

3*72    9*24  0*67  = 

1-56  10*18 , 

0*90  1210  0*74: 

1*44    9-91  1*57: 

2*05     9*36  : 

1-79    8-78  , 

2*52    7*00  0*68, 

0*47  10-97  <r., 

0*39  11*47  0*25, 

0*78  10-65  0*16= 

0*71     9*98  1*80: 
ft  As  iAparlty,  or  mainly  so. 


19*30 

0*28 

19-61 

0-70 

19*80 

0*11 



20*8 

0*1 

19*43 



19*24 

0*61 

18*71 

0*27 

0*18 

19-84 

0*62 

ir. 

18*30 

1*01 

0*51 

18*98 

0*48 

... 

17*92 

0*72 

19-2 

0-8 

1-8 

16*59 

2-30 

1*46 

18*79 

0*54 

0*09 

18-11 

0*66 

18*96 

0*34 

0*16 

19-90 

0*39 

0*39 

18*40 

0*76* 

0*21 

19-64 

0*81 

20-79 

0*52 

21-89 

0*48 

21*80 

0-30 

0*20 

19-65 

0-41 

19-42 

0-95 

tr. 

20*64 

..—. 

0*34 

20-74 

0*64 

0-74 

-=100  G.  Rose. 
=100*08  Tengstrdm. 
=99*88  Stromeyer. 
=100  Laurent 

100-10  Thaulow. 
=100*55  Brooks. 

fin  <r.=100Abich. 

An  <r.= 100*70  Erdmann. 
=99*83  Abich- 

ign.  036= 100*26  Gmelin. 
=99*77  Kersten. 

98*9  Diday. 
=98*8  Bammelsberg. 
=100*79  Lohmeyer. 
=100  Desdabissac. 

99*10  Scheidtauer. 

Mn  0*20,  tL  0*25=99*65  B. 
=100*10  Rube. 
=  100-07  Redtenbacher. 
=99*42  Brash. 

fi:  0*48=100*27  Weld, 
ign.  0-6=99*80  Hunt 

ign.  0*21  =  100*10  Genth. 
ign.  0-24=99*73  Twining. 
=100*19  B.  A  B. 
=99*97  B.  A  B. 


In  anal.  1,  G.=2*61;  7,  G.=2*624;  9,  G.=2-595;  11,  G.=2*612:  12,  G.=2*478;  13,  G.= 
2*63;  14,G.=2-624;  18,  G.=2*61;  20,  G.=2*619;  24,  G.= 2*633  Brash. 

The  kyposclerite (anaL  13)  afforded  Heraiann  (1.  a)  Si  56*43,  Xl  21*7o,  l?e  0-75,  An  039,  Ce,  La 
2*00,  Ca  4-83,  Mg  3*39,  &  2*65,  Na  5*79=99*80,  giving  the  abnomial  and  improbable  0.  ratio 
1:2:6,  which  Rammelsberg's  later  analysis  appears  to  show  to  be  incorrect,  or  the  composition 
of  an  altered  form  of  it.    Its  inferior  haidness  would  indicate  alteration. 

The  albite  from  Pennsylvania,  analyzed  by  Redtenbacher  (anal  19),  is  called  oligoclase-albiie  by 
Scheerer;  it  gives  the  0.  ratio  1*1  :  8  :  11*7.  He  applies  the  same  name  to  the  Snaram  feldspar 
analysed  by  Eichter,  which  he  says  has  the  external  form  of  scapolite,  and  G.=2*r)9;  oxygen 
ratio  1:3:11-3.  It  is  the  olaJUe,  That  of  Snaram,  analyzed  by  Scheidtauer,  was  in  snow-white 
ciyBtals.  and  gave  1*2 :  3  :  11*8;  it  holds  an  excess  of  protoxyds,  owing  to  the  lime  present, 
which  may  be  a  result  of  alteration. 

Pelsite  or  compact  feldspar  has  usually  some  free  silica  disseminated  through  it  The  follow- 
ing are  analyses  of  some  kinds,  either  albite-felsUe  or  oUgadase-fdIaite.  The  presence  of  lime  is  in 
favor  of  the  latter.  Adinole  is  probably  albitic ;  it  is  reddish,  from  Sala,  Sweden.  Amausite  Ger- 
hard  has  been  considered  as  oUgodase  in  base ;  the  name  was  given  to  a  granulite  (Weissstein) 
of  Namiest  in  Moravia.  The  analysis  here  cited  of  the  North  Carolina  mineral,  by  Genth,  is 
in  the  Am.  J.  Scl,  IL  zxviii.  249 : 

ft 

— =99-3  Berthier. 
0-32=99-20  Schnedermana 
1*71,  Stn  <r.,  ign.  1*20=99'45  G 
008,  ti  0*26  Svanberg. 
0-35,  B;  0*21  Svanberg. 
016»fi[l*12. 
See  under  Osthoolabe  for  other  felsites. 

Pyr«,  etc— B.B.  ftises  at  4  to  a  colorless  or  white  glaas,  imparting  an  intense  yellow  to  the 

ime.    Not  acted  upon  by  acid& 

OlMk— Albite  is  a  constituent  of  several  rocks.    With  hornblende  it  constitatea  dioryk  w 


Si 

^ 

Pe 

Ag 

Ca 

]5ra 

1.  Sala,  Adinole 

79*5 

12*2 

0*6 

1*1 

__«. 

6*0 

2.  Lefarbach 

71*60 

14*75 

1*41 

ir. 

1*06 

1006 

3.  N.  Carolina,  gray 

60*29 

19*66 

4*63 

0-23 

1*83 

9-90 

4.  Pehrberg 

77*93 

13*19 

0-69 

0-22 

1*22 

5*93 

6.        « 

74*96 

11-78 

1-60 

1-32 

0-60 

6*40 

6L  AvaaugUs 

76*83 

11*87 

0*91 

1-30 

6-20 
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greenstone.  It  occurs  with  orthoclase  in  Bome  ^nite,  as  in  that  of  Poiapey  s  Pillar,  and  in  suet 
cases  is  usually  distinguishable  by  its  greater  whiteness.  It  is  common  also  in  gneiss,  and  some- 
times in  the  crystalline  schists,  veins  of  albitic  granite  are  often  repositories  of  the  rarer  granite 
minerals  and  of  fine  crystallizations  of  gems,  including  beryl,  tourmaline,  allanite,  columbite,  eta 
It  occurs  also  m  some  trachyte,  as  that  of  Montagna,  Island  of  Pantellaria;  in  phonolite,  at  Lan* 
gafjall,  Iceland;  in  granular  limestone  in  disseminated  crystals,  as  near  Modane  in  Savoy. 

In  the  compact  condition,  felsite,  it  constitutes  the  base  of  aJbitt  porphyry^  a  rock  sometimee 
red  (as  at  Agay)  with  scattered  whitish  crystals  of  albite ;  also  the  same  of  some  apiUyie^  as  at 
Prejus,  a  compact  grayish  rock,  containing  globules  of  carbonate  of  lime,  the  base  of  which,  ao 
cording  to  Diday,  is  70  p.  c.  albite ;  also  of  some  grantdyie  or  weisssiein  (white  stone). 

Many  localities  of  albite  are  mentioned  above.  It  occurs  with  epidote  and  garnet  at  Arcndal; 
with  eudialyte  and  hornblende  in  Greenland. 

In  the  Uuited  States,  in  Maine,  at  Paris,  with  red  and  blue  tourmalines.  In  Mass.,  at  Chester- 
field,  with  the  same  minerals,  in  lamellar  masses  (deavelandite),  slightly  bluish,  also  fline  granular, 
and  rarely  in  small  crystals ;  at  Groshen.  In  New  IIamp.j  at  Acworth  and  Alstead.  In  Conn.,  at 
Haddam,  with  chrysoberyl,  beryl,  columbite,  and  black  tourmaline ;  at  the  Middletown  feldspar 
quarry,  in  fine  transparent  or  translucent  crystals  (fig.  305);  at  Monroe,  a  fine  granular  variety 
containing  beryl  In  N.  York^  at  GranviUe,  Washington  Co.,  wMte  transparent  crystals ;  at  Moriah, 
Essex  Co.,  of  a  greenish  color,  with  smoky  quartz,  and  resembling  green  diallage.  In  Penn^  at 
Unionville,  Delaware  Ca,  a  granular  variety  is  the  matrix  of  the  corundum  (see  anals.  20  and  2 IX 
having  the  hardness  of  quartz  (7 — 7  2  6).  It  had  been  taken  for  indianite.  A  similar  variety, 
equally  hard,  is  found  with  idocrase  at  Sanford,  Maine.  In  California,  Calaveras  Co.,  with  native 
gold  and  auriferous  pyrites. 

In  Canada,  in  fine  crystals,  at  the  SufBeld  silver  mine,  near  L.  Massawippi,  N.E.  of  L.  Mem- 
phremagog. 

The  name  AVbiU  is  derived  from  aXbus,  white,  in  allusion  to  its  color,  and  was  given  the  species 
by  Gahn  and  Berzelius  in  1814. 

For  recent  observations  on  cryst,  Desd.  Min.,  i.  317;  Hessenberg,  Min.  Not.,  No.  i,  ii.,  v.; 
G.  Rose,  Pogg.,  cxxv.  457,  csxix.  1.  Figs.  307-309,  are  from  Rose's  papers.  The  twin  form  of 
fig.  804  occurs  at  Middletown,  Ct 

For  Altered  forms  and  Artificial  dO>ite^  see  under  Orthoclabe. 

Ztoaditb  Breith.  (Pogg.,  brix.  441).  Zygadite,  according  to  Desdoizeaux  (Min.  I  826),  is  prob- 
ably albite.  Occurs  in  thin  tables,  whidi  are  twins,  appearing  like  the  twin  crystals  of  Bon- 
homme  and  Modane.  Translucent  or  milky.  In  lustre  and  hardness  Uke  albite.  Color  yellow- 
ish-white, to  reddish.  G.=2-511 — 2*512,  Breith.  Plattner  obtained  in  his  trials  indications  of 
silica,  alumina,  and  lithia,  and  no  water.  Found  with  milky  quartz,  stilbite,  and  blende,  in 
fissures  in  argillyte,  at  Andreasberg  in  the  Harz.  It  was  named  &om  ^vya<}ijv,  in  pairs,  or 
twinned. 


316,  ORTHOOLABE.  SUex  ex  eo  ictu  ferri  facile  ignis  elicitur— ex  cubis  aliisque  flguris 
intersectis  constans,  Agric^  Foss.,  814,  1546.  Felt- Spat,  Spatum  pyrimachum  (tab.  album,  cin- 
ereum,  rubrum),  WaJL,  Min.,  65,  1747.  Faltspat,  Spatum  sdntillans,  Oronsi^  60,  1758.  Feld- 
spath  Germ.,  Fr,  Feldspar  Engl.  Felspar  had  orikogr.  Feldstein  Hausrru,  Handb.,  528, 
1818,  Orthose  K,  Tr.,  iv.  1801,  in  Index  alone,  p.  394,  4to  edition.  Adular  Breith.,  Char.,  35, 
1820.    [In  the  preceding,  the  whole  group  of  feldspars  is  induded  in  the  one  species.] 

Feldspath  (Albite  exduded)  Berz.,  1815,  K  Syst.  Min.,  1819.  Feldspath  (Albite.  Labradorite, 
and  Anorthite  exd.)  G,  Base,  Gilb.  Ann.,  Ixxiil  178,  1823.  Orthoklas  (id.  excL)  BreUk.,  Char., 
1823;  (id.  +  Oligoklas  excl.)  Breith.,  Pogg.,  viil  79,  1826.  Potash-feldspar.  Kalifeldspath 
Germ, 

Yar.  introd.  as  sp,  Adulaire  Pini,  Mem.  Feldsp.,  Milan,  1783;  Adular  Crerm.;  Adularia 
Engl;  Feldspath  nacr^^. ;  Mondstein  var.  Feldspath,  W<!m.,  Ueb.  Cronst,  1780;  id. = Adu- 
laria TFerm.,  Bergm.  J.,  375,  1789;  Moonstone.  Saoidin  Kose,  Ndggerath  Min.  Stud.  Geb. 
Niederrhein,  1808 ;  Glasiger  Feldspath  Klapr.,  Beitr.,  L  15, 1795,  and  others.  Necronite  Sayden, 
Am.  J.  Scl,  i.  306,  1819.  Prgmatolith  Breith.,  Char.,  1823,  1832.  Murchisouite  W.  PhUiips. 
PhiL  Mag.,  IL  L  448,  1827.  Ryakolith  G.  Rose,  Pogg.,  xv.  193,  1829,  xxviil  143,  1833;  Rhy^ 
acoUte.  Yalendanit,  MikrolElin  BreiOu,  Sdiw.  J.,  Ix.  322,  824^  1830.  Erythrite,  Perthite,  Thoni^ 
PhiL  Mag.,  xxiL  188,  189,  1843.  Loxoklas  BreiXh,,  Pogg.,  Ixvii  419;  Loxoclaso.  Chesterliti 
Seal,  This  Min.,  678,  1850.    Felsit  von  Marienberg  BreUh,,  Pogg.,  Ixviu  421,  Handb.,  &2V 
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18iT=Paradoxit  jBr«a^.,  B.  H.  Ztg.,  xxv.  85, 1866.  Felsit  von  Mulda  id,  Handb.,  528=Muldan 
ii,  ib.,  39,  Oottait  uL,  ib.  Weissigit  Jemsch,  Jahrb.  Min.,  1863, 896.  Lasur-Peldspath  N,  Kordensk,^ 
BuHNat  Moscow,  zzx.  225,  1851 

Halleflinta,  Petrosilox,  Lapis  Ck)meus,  pt,   Cronst,  Mn.,  57,  IT 68.     Felsite.    Leelite  (fr 
\7estmannland)  Clarke,  Ann.  Phil,  1818. 

MonocHnic.  (7=63°  53',  /A  7=118°  48',  0  A  14=153°  28' ;  a:h:c= 
0*844: :  1 :  1*5183.  Observed  planes  :  0 ;  vertical,  I,  i4,  i-S,  i-i ;  clinodomes, 
f-t,  24,  6-1 ;  hemidomes,  J-i,  ^i,  ^-i,  1-^',  |-ij  -j-i,  2-i,  -2-i ;  liemioctahedral, 
il,2,-l,-2;3-S,4.^,-4-^;f8. 

316 


31C 

311 

314 

f^Tl 

/^ 

Y 

1  r 

a 

1  r  1^ 

S'' 

[^ 

J 

Coy 

^w 

812 


320 


<>  A  1-1=145°  47' 
<?  A  l-i=129  41 
6>  A  fi=116  33 
O  A  2-i=99  38 
O  A  -2-*=139 
^Ai^=116  7 
Oa^=150  52 
<?  A  1=124  42 


Iiozodase. 


321 


322 


0  A  -1=146°  30' 
^  A  2=98  4 
OaU=77  31 
C?  A  44=161  36 
C>  A  2-i=135  3 
0  A  a=90 
0  A  7=67  44 
*-l  A  i-i=90 


a  A  *-ft=150°  35' 

i-lA4-S=142  25 

a  A  -4-5=130  50 

ir\  A  3-i=146  40 

7a  2-4=134  19 

7a  l-i=110  40 

1  A  1=126  14 

-1  A -1=142  40 


Cleavage :  0  perfect ;  iA,  less  distinct ;  i-i  faint ;  also  imperfect  in  the 
direction  of  one  of  the  faces  I.    Twins :    1.   Composition-face  *-i,  axis 
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of  revolution  normal  to  i4,  the  forms  not  showing  the  composition 
externally,  except  sometimes  by  sutures.  2.  C.-face  i4,  axis  of  rev- 
olution vertical,  producing,  with  the  form  in  f.  310,  the  twins  f.  314, 
315,  which  are  right-  or  left-handed,  according  as  one  or  the  other 
of  the  parts  is  the  one  revolved ;  with  the  form  in  f.  311,  the  planes  1-i 
and  0  nearly  coincide  in  the  twin,  3.  C.-face  2\  as  in  f.  321,  in  which 
the  prism  is  made  up  of  two  adjoining  planes  0  and  two  i4,  and  is  nearly 
square,  because  O  A  i-t=90°,  and  0  A  2-1=135°  3' ;  7  A  7=169°  28' ;  also 
the  same  in  a  twin  of  4  ci'ystals,  f.  317,  each  side  of  the  prism  then  an  O ; 
same  in  a  twin  of  3  crystals,  one  of  the  four  bein^  absent,  and  that  side  of 
the  prism  made  up  of  the  planes  i\  iA, ;  again  the  twin  of  4  crystals 
takes,  by  cross-interpenetration  of  each,  the  form  in  f.  322,  consisting  ap- 
parently of  8  crystals,  or  four  twins  of  the  kind  in  f.  321 ;  7  A  7=169  28', 
as  above.     4.  C.-face  (?,  f.  316. 

Often  massive,  granular ;  sometimes  lamellar.  Also  compact  crvDto-crys- 
talHne,  and  sometimes  flint-like  or  jasper-like. 

•H.=6— 6-5.  G.=2-44— 2-62,  mostly  2-5— 2'6.  Lustre  vitreous;  on 
cleavage-sm-face  sometimes  pearl3%     Color  white,  gray,  flesh-red,  common  ; 

Keenish-white,  bright  green.  Streak  uncolored.  Transparent  to  trans- 
cent.  Fracture  'conchoidal  to  uneven.  Optic-axial  plane  sometimes  in 
the  orthodiagonal  section  and  sometimes  in  the  clinodiaffonal ;  acute  bisec- 
trix always  negative,  normal  to  the  orthodiagonal ;  inclined  at  18°  C,  in 
adularia,  according  to  Angstrom,  4°  6'  to  the  clinodiagonal,  and  112°  1'  to 
edge  7/7;  and  according  to  Descloizeaux,  at  22°  C.  these  angles  are  5°  18' 
and  110°  49'  for  the  red  rays  ;  angle  of  divergence  in  adularia  of  St.  Gothard 
112°  to  123° ;  in  transparent  from  Wehr  in  the  Eifel,  only  18°  to  21°,  with 
other  optical  peculiarities. 

Oomp.,  Var.— 0.  ratio  1 :  3  :  12 ;  (iK'+f  3cl)'Si*+6Si ;  or  else  with  half  the  excess  of  silica 
basic; = Silica  64*6,  alumina  18*5,  potash  16*9=100;  with  soda  sometimes  replacing  part  of  the 
potash.    The  orthoclase  of  Carlsbad  contains  rubidium. 

The  varieties  depend  mainly  on  structure,  variations  in  angles,  the  presence  of  soda,  and  the 
presence  of  impurities. 

The  amount  of  soda  detected  by  analyses  varies  greatly,  the  ratio  to  the  potash  being  from 
1  :  100  to  1  :  j^.  But  recent  chemical  investigations  have  shown,  what  Breithaupt  indicated  from 
ocular  examination  in  1861,  tliat  some  of  the  sodiferous  varieties  owe  the  soda  to  a  crystalline 
combination  of  the  orthoclase  with  albite.  The  perihUe  (see  beyond)  has  thus  been  found  to  con- 
sist of  thin  alternate  layers  of  these  two  feldspars.  How  far  this  explanation  extends  to  other 
sodiferous  kinds  remains  to  be  ascertained. 

The  variations  in  angles  are  large,  and  they  occur  sometimes  even  in  specimens  of  the  same 
locality.  In  crystals  of  the  kind  called  chesterlUe^  which  are  to  all  appearance  regular  and  undis- 
torted,  the  angle  /'  (right  prismatic  plane)  A  /(left  id.)  varies  from  121'*tol27°,  according  to  the 
author's  measurements ;  and  other  angles  make  the  form  tridinic^  0  Al  and  0  A  I'  sometimes 
differing  6",  one  bemg  110"  and  the  other  116";  while  twins  compounded  parallel  to  the  clino- 
diagonal section,  which  are  common,  prove,  by  the  absence  of  any  reentering  angle  on  the  basc^ 
that  the  form  is  not  tridinic  (although  so  made  by  Breithaupt,  who  refers  the  species  (B.  H.  Ztg., 
xviL  1 )  to  albite).  The  crystallization  is  normally  monodinic,  and  the  variations  are  simply  irreg- 
ularities.   There  are  also  large  optical  variations  in  orthoclase,  on  which  see  Dead.  Min.,  i  ;i29. 

The  variations  in  amount  of  soda  and  in  angles  have  led  Breithaupt  to  make  several  speciea 
out  of  the  spedes  orthoclase.  But  until  it  is  proved  that  crystals  of  certain  spodflc  angles  have 
uniformly  the  same  specific  chemical  composition,  and  further,  that  kinds  having  the  same  spedfic 
diemical  composition  wherever  occurring,  always,  when  crystallized,  present  the  same  angles, 
such  spedes  cannot  properly  be  recognized  as  distinct.  The  varieties  that  have  been  named  are 
the  following: 

Var.  1.  Ordinary.  In  crystals,  or  deavable  massive,  (a)  Adularia.  Transparent,  deavable, 
usually  with  pearly  opalescent  reflections,  and  sometimes  with  a  play  of  colors  like  labradorite, 
Uioagh  paler  in  shades.  JUxmsione  (Hecatolite  Ddameth.,  T.  T.,  11.  201,  fir.  \Mrn,  Ae  moan)  belongs  io 
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part  here,  the  rest  heing  albite  and  oligoclase.  Valencianitey  from  the  silTer  niino  of  Valeikciaua 
Mexico,  IB  adularia.  Breithaupt  finds  for  ordinary  orthoclase  (which  he  caUs  pegmaioUie)  6.= 
2-589—2*678  (B.  H.  Ztg^  zzy.  38).  Kokscharof  obtained  (Min.  RussL,  v.  115)  from  crystals  from 
Ihe  GrisonSi  Switzerland,  for  /A  /=118^  48'  20"  \  OM^  acute,=6V  45'  50"— 47' ;  0  A  -^  obtuse, 
=112"  12'  20"-14'  10"  ;  O  A  1-»=:129°  32'.  For  crystals  from  Zillerthal,  I^  7=118''  45i'-60' 
(mean,  118"  47'  21");  Oa/,  acute,=67'*  47'  20 '-60'  (mean,  67"  47'  38");  0  M,  obtnse,= 
112'  10'  20"— 13'  (mean,  112"  12'  57");  0  A  1-1=129"  43'  10"— 50'  (mean,  129"  42'  88").  He 
gires  as  the  calculated  results  for  adularia,  /A  /=118"  47'  and  61"  13' ;  0  A  7=67"  47'  20"  and 
112"  12'  40";   0  A  1-1=129"  43'  26";    0  A  2-i=136"  3'  39";   (7(0  A  i-»)=63"  56'  46". 

(&)  SunsUme,  or  axfeMwrine  feldspar  (HelioUte  DdamUk^  T.  T.,  ii.  200).  In  part  orthoclase;  rest 
albite  or  oligodaso  (q.  v.). 

(c)  KtoronUs.  A  deavable  feldspar,  fetid  in  odor  when  struck.  The  original  was  found  by 
Hayden  near  the  York  and  Lancaster  road,  21  m.  from  Baltimore,  in  granular  limestone,  and 
was  whitish  or  bluish  in  color.    Named  from  nKp6i,  a  corpse, 

((2)  Amazonstane,    Bright  verdigris-green,  and  deavable. 

(e)  JEryihrik,  Flesh-red,  from  amygdaloid,  near  Kilpatrick.  Made  out  by  Thomson  to  contain 
3  p.  c  of  magnesia.    Named  from  ipv0p6^^  red, 

(J)  Sanidin  of  Nose,  or  glassy  feldspar^  including  much  of  the  loe^spar,  part  of  which  is  anorthite. 
Occurs  in  transparent  glassy  crystals,  mostly  tabular  (whence  the  name  from  cavi;,  a  board)  in 
lava,  pumice,  trachyte,  phonolite,  etc.  Proportion  of  soda  to  potash  varies  from  1  :  20  to  2  : 1. 
L,  Mitschertich  finds  in  some  kinds  0*79 — 2*33  p.  c.  of  iMuyta.  RhyacoiUe  is  the  same;  the  name 
was  applied  to  glassy  crystals  from  Mt  Somma  (JBisspath  Wenu),  Bose  has  since  observed  (£ryst 
Gh.  Min.,  88)  that  the  specimen  he  analyzed  (Fogg.,  zzvlii  143)  probably  contained  some  mixed 
nephelite,  and  that  the  mineral  is  orOiodase,  Named  from  pvai^  stream  (lava  stream),  and  Aidoc,  sUme, 

{3)  Chesierlite.  In  white  crystals,  smooth,  but  feebly  lustrous,  implanted  on  dolomite  in  Ches- 
ter Co.,  Penn.,  and  having  the  variations  in  it?  angles  above  stated.  It  contains  but  little  soda. 
Twins  occur  with  composition  parallel  to  0,  and  also  parallel  to  both  0  and  i-i,  the  latter  appar- 
ent by  the  meeting  of  strin  along  the  middle  of  an  0,  and  the  former  by  the  same  on  an  ^t. 
Crystals  vary  from  a  line  in  breadth  to  1^  in.  G.=2*531  SiUiman.  Emi's  analysis  (This  Min.,  8d 
edit,  1850,  678)  is  erroneous,  and  therefore  not  dtcd  here. 

(A)  MicrocUn,  Usually  in  deavable  masses,  whitish,  grayish,  or  reddish,  and  opalescent  The 
original  was  from  the  zircon-syenite  of  Fredoricksvam  and  Laurvig  and  Brevig,  Norway.  Brei- 
thaupt made  the  angle  between  the  two  deavage  planes  90"  22'— 90"  23',  instead  of  90";  and 
hence  derived  the  name,  from  /iKrfxff,  liUley  and  kMvu^  Undine.  The  analysis  (No.  55)  gives  for  the 
ratio  of  I^Ta  to  It  3  :  2.  But  Breithaupt  has  since  referred  to  microdin  the  feldspar  of  Arendal, 
which  afforded  him  the  same  angle,  but  yet  contains  but  a  trace  of  soda  (No.  22).  He  also  refers 
here  a  feldspar  from  Kangerdluarsuk,  Greenland  (anal.  54),  which  is  near  the  first-mentioned  in 
composition,  and  gave  the  angles  OAi.i=90"  22',  (?  A  7=112"  9',  Oa7'=113"  10',  (?  A  l-i= 
129"  34',  ui  A  7'=119"  13'  7a  7=119"  4',  7a  i-i  =  12l"  43' ;  also  the  feldspar  of  the  micaceous 
rock  (called  lOascyie)  of  Miask  (Urals),  which  has  Na  :  K=l  :  1,  with  an  excess  of  silica,  accord- 
ing to  an  unsatisfactory  analysis;  also  a  Bodenmais  feldspar  of  gray  and  greenish  colors,  with  G. 
=2*575—2*594,  but  he  suggests  that  Kerndt's  analysis  (No.  56)  was  probably  made  on  a  mixture 
of  microdin  and  oligodase,  the  two  occurring  together ;  while  Potyka  found  that  the  green  variety 
(anai  25)  contained  little  soda.  Po^ka  also  states  that  the  actual  form  was  tridioic,  and  that 
the  deavage  face  had  the  usual  striie  of  triclinic  feldspars;  but  Kenngott  observes  (Ueb.,  1861, 
73)  that  he  did  not  find  the  stris  on  a  Bodenmais  spedmen,  and  H.  Fischer  none  on  the  feldspar 
of  the  zircon-tsyonito.  Other  loc.  reported  by  him  are :  Lewis  Co.,  N.  Y.,  with  black  pyroxene  ; 
Baveno  in  Italy ;  Lomnitz  and  Fischbach  in  Silesia,  of  red  color ;  Scholtzenberg  and  Kunersdorf, 
Silesia;  Olbern-hau  in  Silesia,  grayish- white,  G.=2*593;  Sforzella  in  Predazzo,  white,  G.=2-596; 
syenite  of  the  Plauen-Grund,  near  Dresden — ^au  extension  of  its  distribution  which  must  make 
It  easy  to  test  the  value  of  its  distinctive  characters. 

Notwithstanding  the  measurements  of  Breithaupt,  microdin  is  probably  monodinia  Descloi- 
^eaux,  after  optical  investigations  (Min.,  L  341),  refers  it  to  orthodase.  It  is  to  be  obeerved  that 
these  angles  were  obtained  from  kinds  having  little  soda  as  well  as  others  having  much.  More- 
over, loxodose,  in  which  the  amount  of  soda  is  still  larger,  is  monodinic. 

(i)  Loxodose.  In  grayish-white  or  yellowish  crystals,  a  little  pearly  or  greasy  in  lustre,  often 
laj^  feebly  shining^  lengthened  usually  in  the  direction  of  the  chnoliagonal  0  A  7=112"  SO', 
O  A  7'=112"  50',  7a  7'=120"  20',  O  A  t-i  (deavage  angle)=90",  Breith.  G.=2-6-2*62,  Plattner. 
The  analyses  find  much  more  soda  than  potash,  the  ratio  being  about  3:1,  but  how  far  this  is 
due  to  mixture  with  albite  has  not  been  ascertained.  From  Hammond,  St  Lawrence  Co.,  N.  Y. 
Nxuned  from  Xo^o$,  transverse,  and  cAitu,  7  dtave,  under  the  idea  that  the  crystals  are  peculiar  in 
having  deavage  parallel  to  the  orthodiagonal  section. 

(»  Breithaupt  has  added  still  other  names.  His  Paradoxiie^  from  tin  mines  near  Marlenberg,  etc, 
has  (L  a)  7a7'=119"0';  7Ai.i  =  120»  40',  7Ai.i  =  120'  2u';  H.=5i-6;  G.=2-440-2-456; 
color  flesh-red.    Omtains  potash  as  the  alkali,  with  little  or  no  soda,    {k)  His  OoUaiU  is  the 
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graTish-white  orthodase  in  twins  from  granite  in  Carlsbad,  Bohemia,  cirde  of  Elbogen ;  h}  his 
trials  it  has  G.=2-6091— 26098,  H.=0— 6^,  and  IaT  about  120**;  and  by  Boesaler's  analysis 
(B.  H.  Ztg.,  zzT.  39)  it  contains  8  p.  c.  of  soda  to  5  of  potash.  But  Bedner  and  Bulk  have  found 
(anal  14,  16)  that  it  is  an  ordinary  potash-feldspar  with  o^er  14  p.  c.  of  potash,  and  has  Gr.=2'55 
— 2*5t3.  (l)  His  Muldan  is  from  Mulda  near  Freiberg;  it  is  stated  to  have  T  Ai-i=117°,  jT  Ai-i 
=:116',  C?A/=116*'-116J',  0Ar=117*;  G.=2-54-2-56.  Moll's  analysis  (No.  12)  shows  that 
it  is  common  orthodase,  although  irregular  in  its  angles. 

(m)  Lcamrfeldspar  (LasurfeldspathX  a  feldspar  haying  H.=:6,  and  G.=2'597,  and  the  cleayago 
of  orthodase,  found  near  Lake  Baikal  with  lapis  lazuli. 

(n)  Ferihite.  A  fiesh-red  aventurine  feldspar,  consisting  of  interlaminated  albite  and  ortho- 
dase, as  shown  beyond.    From  Perth,  Canada  East 

(o)  Mirchisoniie  is  similar  flesh-red  feldspar  to  perthite,  with  gold-yellow  reflections  in  one  di- 
rection, like  sunstone;  and  stated  to  have  also  an  unusual  deavage  direction  besides  the  two  ob- 
served. From  Dawlish  and  Exeter,  England.  Named  after  its  discoverer,  Murchison  the  geologist. 

Weiasigite^  of  .Tenzsch,  is  in  small  whitish  or  reddish-white  twin  crystals,  and  is  Atrni  the  cavi- 
ties of  amygdaloid  at  Weissig  near  Dresden;  G.=2*538— 2*546.  I.  Lea  has  named  (Proc.  Ac 
Philad.,  May,  1866)  a  g^reenish  orthodase  fh>m  Lenni,  Delaware  Co.,  Pa.,  "almost  without  cleav- 
age," lenniliie;  other  spedmens  of  the  same  locality,  peorly  and  distinctly  deavable,  ddawarite; 
and  a  dull  bluish-green  subtransperent  kind,  of  an  aventiuine  character,  containing  mmute  parti- 
cles bright  and  hexagonal  (hematite?)  from  Blue  Hill,  2  m.  N.  of  Media,  Pa.,  cassiniie.  These 
are  announced  only  as  vaiieties  of  orthodase;  but  their  distinctive  characters  are  not 
such  as  to  entitle  them  to  special  names.  There  is  no  place  in  the  science  of  Mineralogy  for 
names  so  given. 

2.  Compact  Orthoolase  or  OETHOCULSE-FEiinTE.  This  crypto-ciystalline  variety  is  common 
and  occurs  of  various  colors,  from  white  and  brown  to  deep  red. 

There  are  two  kinds  (a)  the  jasper-likey  with  a  subvitreous  lustre ;  and  {h)  the  ceraioid  or  wax-like, 
with  a  waxy  lustre.  Some  red  kinds  look  dosely  like  red  jasper,  but  are  easily  disting^hed  by  the 
fusibility.  The  orthodase  difi'ers  from  the  albite  felsite  in  containing  raudi  more  potash  than  soda. 
Leeli(e,  named  after  J.  F.  Lee,  is  a  deep,  flesh-red  variety,  of  waxy  lustre,  from  Gryphyttan,  Sweden. 

The  Swedish  name  Halleflinia  means  false  flint 

A  Proportion  of  soda  much  less  than  (hat  of  potash;  from  ^j  and  less  to  f. 

Analyses:  1,  VaL  Rose  (Scheerer's  J.,  viiL  244);  3,  Durre  (Ramm.  Min.  Ch.,  623);  8,  S.  JX 
Hayes  (Pogg.,  cxiii.  468);  4,  Abich  (Pogg.,  li.  528,  B.  H.  Ztg.,  Jahrg.,  19);  5,  Schwalbe  (Kenng 
Ueb.,  1861,  73);  6.  7,  Abich  (L  c.);  8,  Plattner  (Pogg.,  xlvi.  299);  9,  Broiigniart  A  Malaguti  (Ann, 
d.  M.,  IV.  iL  465);'  10,  Kroner  (Pogg.,  Ixvii.  421);  11,  Kersten  (J.  pr.  Ch.,  xxxvillTi);  12,  MoL 
(Ramm.  Min.  Ch.,  624);  13,  Jenzsch  (Pogg.,  xcv.  304);  14, 15,  Redner  and  Bulk  (ZS.  G.  xviii.  394); 
16,  A  Streng  (Jahrb.  Min.  1867,  541);  17,  v.  Hauer  (Kenng.  Ueb.,  1856-7,  106);  18,  19,  Delesse 
(Bull.  G.  Soc.,  IL  X.  568);  20,  C.  Bischof  (Bischof,  Lehrb.  GeoL,  IL  2171,  2187);  21,  H.  Risse 
(Geol.  Beschr.  Baden,  1861);  22,  Jevreinof  (Pogg.,  xlvii.  196);  28,  Schultz  (Ramm.  Min.  Ch.,  628); 
24,  Jenzsch  (Jahrb.  Min.  1855,  800);  26,  J.  Potyka  (Pogg.,  cviii.  363);  26-30,  Richter  (Z&  G., 
xiv.  49,  53);  31,  Haughton  (Rep.  Brit.  Assoc.,  1863,  55,  Q.  J.  G.,  xx.  269);  82,  Id.  (PhU.  Mag,,  JV. 
xxxii.  221);  83-35,  C.  W.  C.  Fuchs  (Jahrb.  Min.  1862,  787,  788);  36,  S7,  Lasch  (v.  Dechen,  G. 
Besclir.  Siebengeb.,  Verb.  pr.  Rheinl.  Jahrg.,  9,  289);  38-39,  Lewinstein  (J.  pr.  Ch.,  Ixviii.  98); 
40,  Rammelsberg(Min,  Ch.,  1003);  41,  F.  A.  Genth(Keller  &  Tied.,  ill  486);  42,  Smith  k  Brush 
(Am.  J.  Scl,  IL  xvi.  42);  43,  44,  J.  D.  Whitney  (Am.  J.  Sci.,  II  xv.  440,  xxviil  16);  45,  46,  Boyo 
&  Booth  (Proc.  Am.  Phil.  Soc.  Philad.,  iL  63,  Jahrb.  Min.,  1845) ;  47.  T.  S.  Hunt  (Rep.  G.  Can.,  1863, 
474);  48  Smith  A  Brush  (Am.  J.  ScL,  IL  xvi.  44) ;  49,  G.  F.  Barker  ib.  xxvl  70). 

B.  Proportion  of  soda  to  potash  between  |  :  1  and  2:1. 

50,  51,  G.  Gmelin  (Pogg.,  Ixxxi.  818);  52,  53,  Scheerer  (Pogg.,  cviil  426);  54,  65,  Utendorfer 
(Breith.  B.  H.  Ztg.,  1858,  No.  6,  xvu.  U) ;  56,  Kemdt.  (B.  H.  Ztg.,  xvi!.  11) ;  57,  Rube  (Z&  G.,  xiv. 
53);  58,  T.  S.  Hunt  (PhU.  Mag.,  IV.  i.  822,  Am.  J.  ScL,  IL  xiL  212);  69,  C.  W.  C.  Pudis  (Jahrb. 
Min.,  1862,  789);  60,  Heflter  &  Joy  (Ramm.  Min.  Ch.,  626);  61,  G.  Bischof  (Lehrb.  GeoL,  L  c): 
62,  Abich  (L  a);  63,  G.  Rose  (Pogg.,  xxvUL  148);  64,  65,  Lewinstein  (L  a);  66,  Schnabel (Ramm. 
Min.  Ch.,  626);  67,  68,  G.  Bischof  (L  c);  69,  v.  Rath  (ZS.  G,  xiL  44);  70-73,  T.  a  Hunt  (Bep 
G.  Can.,  1863,  476). 

0.  Proportion  of  soda  to  potash  over  2  :  1. 

74,  75,  Smith  A  Brush  (Am.  J.  ScL,  IL  xvL  43);  76,  Plattner  (Pogg.,  IxviL  419);  77,  P.  Sand 
borger  (Geol,  Beschr.  Baden,  Carlsmhe,  1861,  48);  78,  Delesse  (Ann.  Ch.Phys.,  III.  xxv.): 

A.  Proportion  of  soda  much  loss  than  that  of  potash;  from  ^  and  less  to  }. 

Si  m       ¥e  %  Ca  J^a       i.  Ign. 

L  LomcitE  Saesia           66-76  17-60    1*76     1-25  —  12*00  — =98-26  Rose. 

"            «                 67-01  8-60    0-85  0*19  0'56  2-0l  11'41 =100-63  Diin©. 

"            "       fdfc.    6610  20-12          2-42  12-80  =  100-44  Hayw 
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«. 

6. 
6. 
7. 

8. 

9. 
.0. 
II. 
12. 
13. 
14, 
15. 
16, 
17. 
18. 
19. 
20. 

21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
4«. 
47. 
48. 
49. 


St  GoUiard,  Acku, 
"         Fibia 
Bavenoy  green 
Siberia,  Amas, 

MexioOi  Valenc 
Ceylon,  Moonstone 
Marienbcrg,  rdh. 
FilrstenstoUen,  Sax. 
Mnlda,  Sax.,  bfL^to. 
Badeberg,  Sax.,  wh, 
Carlsbad,  twins 

u 

KjffhiLiiaer  Mta. 
Brazil 

Chamoani,  t(7//. 
Vosges,  rdh, 
Scheamitz 


Si 

65-69 
64-62 
65-72 
6532 

66-82 
64-00 
66*43 
65-52 
65-75 
65-24 
63-02 
65-23 
62-75 
63-84 
66-48 
64-26 
64-00 


Baden,  rdh. 
Arendal,  MicrocUn 


65-82 
65-76 
65-66 

Weissigite  6600 

Bodenmais,  gn.^  Micr.  63*12 
Himmelfahrt,  w.  (})  65-7 1 
Glashatte,  red  64-63 

Uppendorf;  wK  65-00 

Churprinz,  rdh,  65-10 

Emanuel  Erbst,  rdh,  66*21 


21 
17*97 
18-50 
18-57 
17-89 

17-58 
19-43 
1703 
17-61 
17*72 
20-40 
18-28 
18-26 
17-71 
19-24 
19-06 
19-27 
18-00 

19-52 
18-31 
17-99 
19*54 


Fe    ]S[g   da  ]^a 

1-34  1-01 

0-21  0-70  1*65 

0-10  0-34  1-25 

0-30  0-09  0-10  2-81 

0-09 


0-49 
0-80 


0-20  0'42   

1-03  0-91 

094  1-70 

0-82  3-66 

0-27 

2-41 

tr.    1-45 
1*50  2-03 

0-41  2-48 

0-63  2-80 

0-50  0-77  0-70  2*88 
0*53  0*31  0  78  0*79 


0*27 
2*87 


0*84 
0-14 

tr. 


0-15 

1-20 

1*50 

1*61  019 


19-78  *el*51  0-13  0( 


(!)  63*20 
64-40 
(J)  66-92 
(1)66*53 
ii)  66-80 
65-62 
67-42 
65-26 
65-59 
65-87 
Davidson  Co.,  N.  C.     65-30 
ChesterlUe  (})  64*97 

L.  Superior,  rdh.  66*70 

•*         red  65-46 

Tucker^  Qa.,  Del,  w,  66*24 
Wilmington,  Del,  g,  66*51 
Argenteoil,  Can.,  to.  65*76 
Danbnrj,  Ct,  w.  (})  63-88 
64-26 


Donegal  Irel 

Greenland 

Ockerthal,  w., 

Rehberg,  gn?i, 

Meineckeb.,  rdh. 

Sutterbach,  Sanidin 

Scbarfenberg, 

Perlenhardt, 

Drachenfels, 
»i 

N.C. 


18*75 
17-96 
18-76 
17-41 
18*01 
18-64 
18-96 
18-50 


15*88 
17-62 
16-46 
18-53 
20-20 
17*66 


tr.  0-25  0-85 
1-31  •  tr.  0*72 
0-82  010  0*32 
108  0*15  0*52 
1*37  018  0*98 
0-68  Oil  2-76 
1*04  014  0*46 
2*78  — ■  1*81 
20-62  JP'ol-OO  018  0-46 
11-91  fe2'dl    tr.    0*52 

1716       1-67    2-44 

2-83  0-15  2-77 
0  91  0*35  1-05 
1-58  0*93  0-97 

0*39  0-95 

tr.      tr.    0-06 

0-50  0-27  0-61 

—  0-80 


18-68 
18-26      0*57 


19-02 
17-67 
19*40 
18-97 
18*80 


tr.    0-13  0*33 
1-83  0-30  1*24 

0-46 

0-20  0-70 

^ 1-20 


312 

tr. 

1-54 

2*11 
1*05 
tr. 
0-66 
2-23 
3*87 
0*78 
2-86 
2-56 
8-26 
3*67 
0*44 
0-43 
2-49 
2-04 
3-42 
0-79 
1-G9 
3*58 
0-66 
306 
8-03 
0-69 
3-78 
2-40 


t  ign. 

1899 =100  Abich. 

16-68  ,  l^a  0-17  =  101*38  a 

14-02  =100  Abich. 

18-05  ,  Un  0-19,  Ca  <r.=99-7l 

Ab. 

14^0  =99*29  Plaltner. 

14-81  [ri4]=100B.  AM. 

13-96  =99-85  Kroner. 

12-98  =99*55  Kersten. 

1205  =100  MolL 

12-35  0-52,  Li  0-71=100-83  J. 

15-67  — ,  :6a  0-48=100  Bedner. 

14-66  =99-87  Bulk. 

12*24  1-64=100*74  Strong. 

12*66  0-85=98*98  Hauer. 

10-62  =98-99  Delesse. 

10-58  0-40=99-86  Delesse, 

15-43  0-54,  ^b  &  Ca  0-82=100*70 
Biscbof 

11-66  — =99-77  Risse. 

1406  — =99*32  JevreinoC 

1374  =  100*32  Schultz. 

12-69  0-85,  Li  0-56=99*94  J. 

12-57  — =99-87  Potyka. 

12-79  017=99*87  Richter. 

14*90  0-45=99-57  Richter. 

18-99  0*22=99-87  Richter. 

13-21  0-39=  1 00-04  Richter. 

8*99  019=99-76  Richter. 

14-92 =101*08  Haughton 

18-07  =100-41  Haughton. 

7*83  0-34  =  100-24  Pucha. 

7-95  0*09=99-93  Puchs. 

7-58  0-30=99-74  Puchs. 

12*67  — =100La8ch. 

10-56  =100  Lasch. 

11-79  =99-47  Lewin^in. 

12-84  — =100  40  Lewinstein. 

10-3'i  0-44=99-92  Rammelsberg 

14-35  =100*69  Genth. 

14-02  0-65=100-36  &  &  B. 

9*57  0-70=99-53  Whitney. 

1 5.21  — =  1 00-14  Whitney. 

1194  =99-72  B.&B. 

9-81  =99*89  B.  A  B. 

13*60  0-25=100-14  Hunt 

11-19  0-40=99-12  8.  AjB. 

12*44  0*30=99-39  Barker. 


*  Impurity,  or  mostly  so. 
B.  Proportion  of  soda  to  potash  between  }  :  1  and  2  :  1. 

50.  Fredericksv'n,    JOer.  65*18  19*99 

51.  Lanrvig,  '*  65-90  19*46 

52.  Ziram-SyenUe,       *'  6603  191 7 
63,         "         "             "  65*68  19*53 
54.  Kangerdlnarsak,  "  66-9  17-8 
65.  Miask,                    ''  68*16  20*50 

56.  Bodenmais,  "     63-66  17-27 

57.  Hartha,  £rzg.,  rdh,      66*69  18-44 
68.  PerthUe,  66*44  18*86 

59.  Radanthal,  trp.       (})  66*05  20*62 

60.  Kostenblati,      San,    66-36  19-41 
6L  Ischia,  *^      67*09  18  88 


0-63   0-48  7-08  7-03  0-38=100-77  Gmelin. 

0*44   0-27  6*14  6*56  0*12=98*88  Gmelin. 

0-31   0*20  6-83  6-96  0*21=99*71  Scheerer. 

0*62  0-22  7-11  6*93  O'll  =  10010  Scheerer. 

0-6     0-6    6-5  8*8  =100*6  Utendorffor 

4-72  6-62  — =100  Utendorffer. 

i'eO'46  2*28  0*39  5-18  10*66  ,  Mn  0*15  Kemdt 

1*28  0-34  0-86  4-28  7*48  =99*36  Rube. 

1-00  0*24  0-67  6*56  6*37  0*40=99*03  Hunt 

tr.      tr.    0*72  5*41  6*96  0-19=99-86  Pnchs. 

0-43  0-87  0*65  4*06  9-32  =100  BL  &  J. 

1*26  0*03  0*86  4-6t  7-58  =99-77  BischoC 
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Si      SI. 

3Pe   fig  Ca    ira 

i 

ign. 

62.  Epomeo,  Iscliia,  San. 

.  66-78  17-56 

0-81  1-20  1-23  4-10 

8-27 

=99-90  AbiciL 

63.  Eifel,  bnh., 

66-80  18-81 

<r.     0-75  1-50  4-61 

7-89 

=99-86  Eose. 

64.     "     orysi.           " 

66-50  16-69 

1-36  1-43  0-35  4-93 

8-44 

— =99-70  Lewinstein, 

66.  PappelBberg,        " 

6608  17-87 

0-62  0-19  0-47  6  08 

8-86 

=100-02  LowinstelxL 

66.  Langenberg,        " 

66-83  19-02 

0-52   0-76  7-32 

602 

— =99-97  Schnabel 

67.            "                 " 

68-18  18-38 

0-71  0-16  0-51  4-66 

7-16 

=99-70  Bischofl 

68.  Rosenau,             " 

67-90  19-26 

1-42  0-64   4-98 

6-36 

=99-49  Bischof. 

69.  Lowenberg          " 

690    19-7 

ir.     1-4    6-0 

5-8 

0-4=100-8  V.  Bath. 

70.  ChamWy,     Can.,  5'an.66-15  19-76 

0-95  519 

7-53 

0-55=100-12  Hunt. 

71.  BroomeMtn.,    "     " 

65-70  20-80 

0-84  6-43 

6-62 

0-50=100-79  Hunt 

72.  SheflFord  Mtn.,  "     " 

66-15  20-65 

0-73  6-39 

6-67 

0-50=99-99  Hunt 

73.  Mt  Royal,       "     *» 

63-25  2212 

0-56  5-92 

6-29 

0-93=99-07  Hunt 

G.  Proportion  of  soda  to  potash  over 

2  :1. 

74.  Loxodase 

66-40  19-48 

1-26  0-20  2-26  7-23 

2-76 

0-76=99-34  &  &  B. 

76.         " 

66-31  18-23 

0-67  0-30  1-09  7-81 

4-35 

0-20=98-96  &  &  B. 

76.         " 

63'60  20-29 

0-67   8-22  8-76 

8-08 

^,Si,P,fi:  1-23=100^1' 

77.  Ix)chwald,w. 

66-87  19-95 

ir.    0-40   9-64 

3-42 

— =99-77  Sandberger. 

78.  Dransfeld,  glassy 

64-86  21-46 

tr,     tr.  10-62 

2-62 

— =98*99  Delesse. 

In  anal  5,  G.= 2-6685,  colorless,  trL;  6,  Q.=2-556;  10,  G.=2-44 7,  gangue  of  tinstone;  13, 
G.=2-648;  16,  G.=2-66,  in  dioryte ;  23,  G.=2-575;  24,  in  amygdaloid,  altered  laumontite;  26- 
30,  from  the  Erzgebirge;  83,  G. =2*592,  0.  ratio  1  *.  2-9  :  11-9,  in  granite  with  oligodase  and 
quartz,  Harz;  34,  G.=2-58,  0.  ratio  1:34:  124,  Harz:  35,  G.=2-673,  0.  ratio  1:28:  11-7, 
Harz;  36,  G.  =  2-60;  89,  G.=2-647;  45,  G.=2-585;  46,  G.=2-608,  3  m.  from  Wilmington;  49, 
G.  =  2-68;  50,  G.=2-58;  54,  G.= 2-584-- 2 -598,  from  Greenland,  green;  55,  G.=2  587  — 2-590, 
Breith.;  68,  G.=2-67— 2-58;  69,  G.=2-595,  0.  ratio  1  :  S-4  :  12-5,  Harz,  in  granite-like  gangae 
from  the  Gabbro,  with  oligoclase ;  60,  in  phonolite,  Bohemia ;  61,  lava  between  Lecco  and  Forio ; 
63,  64,  G.= 2-576,  from  volcanic  sand  of  KockeskiU ;  66,  67,  trachyte  conglomerate  of  Langenberg 
in  the  Siebengebiige ;  68,  trachyte  conglomerate  of  "  Eleinen  Rosenau  "  in  the  Siebengebirge ;  G9, 
from  dolerytein  the  Siebengebirge,  G.= 2-567  ;  70,  from  porphyritic  trachyte;  71,  from  granitoid 
trachyte ;  73,  compact  white  trachyte ;  77,  in  a  fine-grained  granite. 

Phillips,  in  an  imperfect  analysis  of  murchisoniie  (Phil.  Mag.  &,  Ann.,  i.  448),  obtained  Si  68*6, 
£l  16-6,  i.  14*8.    The  mineral  came  from  Bawlish,  and  is  evidently  orthodase. 

The  perihUe  afforded  Gerhard  (ZS.  G.,  xiv.  151)  the  same  composition  as  obtained  by  Hunt, 
\'iz.:  S^ 65-83,  Si  18-46,  3Pe  1-12,  Ca  ir.,  ita  506,  fi:  8-54,  ign.  0*32=99-92.  But  he  found,  fur- 
ther, that  it  was  divisible  into  thin  reddish  and  whitish  layers,  which  were  respectively  orthoclaee 
and  albite.    These  byers  afforded  him  (L  a) : 

Si  Xl         Pe       &       :Sra         fe 


1.  Red  layers,  Orfhodase 

2.  White  layers,  AUnte 


66-36 
67-23 


18-27 
18-52 


1-90 
1-47 


ir. 
ir. 


2-25 
8-50 


12-16=99-94 
3-34=99-06 


Thus  proving  that  the  supposed  soda*  orthodase  is  really  an  intercrystallization  of  two  homoeo- 
morphons  species ;  and  suggesting  that  other  similar  anomalies  among  the  feldspars  may  Iiave  an 
analogous  origin.    The  0.  ratio  in  No.  1  is  0-94  :  3  :  12*49;  in  No.  2,  0*96  :  3  :  12*09. 

An  orthodase,  monodlnic  in  crystals  and  deavage,  fr.  the  no]phelin-doleryte  of  Yogelsgebirge. 
afforded  A.  Knop  (Jahrb.  Min.  1865,  687)  Si  59*69,  Si  21  04,  Fe  2*27,  iin  ir.,  &g  ir,,  Ca  0*95; 
ffa  6*55,  £:  8*61,  Ba  2*27,  Sr  036,  ti  ^r.=10l*74.  The  mineral  is  remarkable  for  the  small 
amount  of  silica,  lax^  of  alumina,  and  the  presence  of  baryta.  The  peculiar  constitution  may  he 
a  result  of  partial  alteration,  or  of  crystaUinic  mixture ;  which  is  true  is  not  ascertamed.  It  is 
intermediate  between  orthodase  and  hyalophane. 

The  following  are  analyses  of  different  felsites,  additional  to  those  under  Albite  on  page  361 


Si  Si  Fe  fig  Ca  ^"a     £ 

1.  LediU                     81-91  6-55  6*42  8-88 

2.  Dannemora,  mUfl,  81-24  9-78  0-64  021  078  334  8-10 
8.  Saxony,  gyK-red     68-0  19-0  4-5  1-1       5*6 

4.  Nantes,  gnh.-gy,     76-2  15-0 

5.  Brittany,  ffnh.»gy.    76*4  15*6 


2-4      1-2       3-4 

1-20     1-4       3-8 


6.  Pentland Hills        7117  13*60  1-40  0-1  0*40     8*19  86 

7.  Harz                        78*29  16*61  1*76  301  2-38  3-49  1 

8.  Jungfmg                 76-16  18-46  1-90  1*52  0-45  284  8*51  

9.  8axa-knut,Sweden 79-65  11-31  042  0*10  2-52  368  288  0-69 


—  Thomson. 

—  Erdmann. 

1-6   Berthier. 

—  Durodier. 
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other  analjaes  of  felsitos:  C.  W.  C.  Faohs,  Jahrb.  Min.,  1862,  803. 

Pyr^  etc — B.B.  fuses  at  5 ;  varieties  containing  much  soda  are  more  fusible.    Loxoclase  (\isefl 
at  4.    Not  acted  upon  bj  adds. 
Obs. — Orthoclase  is  an  essential  constituent  of  many  rocks. 

1.  Granular  crystalline.  Granite  and  gneiss^  which  consist  of  orthoclase,  quartz,  and  mica. 
Mica  si^istj  the  same  with,  less  orthoclase  and  more  mica.  Syenite  and  syenitic  gnmsSy  like  the 
preceding,  but  containing  hornblende  in  place  of  mica.  GrantUytej  a  mixture  of  granular  ortho- 
cLaae  and  more  or  less  quartz.  Albitie  graniie^  a  granite  containing  albite  as  well  as  orthoclase. 
A  similar  rock  contains  oligoclase  in  place  of  albite.  Pyroxenyte^  a  rock  consisting  of  orthoclase 
and  pyroxene.  Miascytej  a  granular  slaty  rock  consisting  of  orthoclase  and  elsDolitc,  from  Miask 
in  the  Ural.  These  rocks  contain  the  orthoclase  in  deavable  grains,  and  sometimes  also  in  dis- 
tinct disseminated  crystals ;  when  the  latter  is  the  case  the  rock  is  said  to  be  porphyritic  The 
finest  and  largest  crystals  of  orthoclase  occur  in  granitic  or  feldspathic  veins. 

2.  Compact  cryptoeryatalline,  Orthodase-ZeZstfe,  or  ledite^  already  described.  It  sometimes  con- 
tains quartz  in  disseminated  grains ;  and  Diirocher  has  observed  cases  in  which  a  felsite  graduated 
into  a  granite  or  granulyte.  As  the  rock  was  originally  a  clayey  rock  (derived  from  the  wear  (not 
th^deoomposition)  of  the  minerals  of  granitic  rocks)  it  is  natural  that  there  should  be  the  tran- 
sition here  mentioned.  The  feldspar  in  some  of  the  analyses  below  may  be  partly  of  oligoclase  or 
albite.    The  haUeftinta  of  Sweden  is  for  the  most  part  here  included. 

As  the  granular  orthoclase  rocks,  granite,  gneiss,  and  the  like,  graduate  into  others  con- 
taining hornblende,  such  as  syenite,  syenitic  gneiss,  eta,  so  the  compact  orthoclase-folsites  may 
graduate  into  others  thac  are  homblendic,  though  not  visibly  so ; — and  these  last  wUl  indicate 
their  homblendic  composition,  not  merely  by  their  composition  as  ascertained  by  chemical  analy- 
sis, but  also  by  their  high  specific  gravity.  The  spherules  of  variolyte  of  a  white,  grayish,  or 
greenish-white  color,  are  mostly  a  compact  feldspar  or  felsite  of  sogae  kind. 

Porphyry  J  in  part,,  consisting  of  a  felsite  base  with  disseminated  opaque  crystals  of  orthoclase ; 
but  this  felsite  base  is  seldom  pure  orthoclase.  In  the  green  antique  porphyry,  it  is  an  intimate 
mixture  of  orthoclase  and  hornblende.    [The  feldspar  is  oligoclase  or  albite  in  some  porphyry.  J 

Pfumolyte  (or  clinkstone),  a  compact  grayish  rock,  often  containing  crystals  of  glassy  feldspar. 
and  having  a  zeolite  m  the  base  along  with  orthoclase.   [In  some  phonolite  the  feldspar  is  oligoclase.] 

Trachyte^  a  grayish  igneous  rock  of  rough  fracture,  intermediate  between  phonolite  and  a  gran- 
ular crystalline  rock,  it  owing  its  roughness  of  surface  largely  to  the  grains  of  glassy  feldspar 
which  mainly  constitute  it. 

Argillyte  and  talcoae  ^cAis/ generally  contain  more  or  less  of  orthoclase  in  a  cryptocrystalline  or  un- 
distinguishable  state.  Often,  however,  as  analyses  show,  the  alkalies  are  mostly  wanting ;  and 
when  so,  the  amount  of  feldspar  is  small ;  and  it  may  be  wholly  absent 

3.  Amjorphous.  Obsidian  or  volcanic  glass  is  sometimes  an  impure  orthoclase  in  a  glassy  state ; 
and  in  other  cases  it  is  a  mixture  of  orthoclase  or  labradorite  and  augite  with  chrysolite  and  much 
iron,  the  materials  varying  with  the  lavas  of  a  volcano ;  for  any  lava  will  become  glassy,  and  thus 
make  obsidian,  by  rapid  cooling.    G.=2*25— 28. 

Pitchstone  has  the  lustre  of  pitch  rather  than  glass;  pearlstone  has  a  pearly  lustre,  and  is  some- 
times in  spherules  {spheruiite\  or  consists  of  spheroidid  concretions.  G.=2*3— 2*4.  The  spher- 
ules of  pyromeride,  porphyry,  eta,  are  quite  similar,  though  usually  having  an  excess  of  silica 
from  mixed  quartz.  Pitchstone  and  pearlstone  are  sometimes  in  composition  albite  or  oligoclase 
rocks  rather  than  orthodase,  that  is,  contain  soda,  or  soda  and  lime,  instead  of  potash.  Sec 
analyses  below.  Fuchs  ha.<)  suggested  that  those  rocks  derive  their  glassy  portion  from  solidified 
water-glasA  and  not  from  the  fusion  of  a  feldspar. 

KrMite  Forchhammer,  or  Baulite,  appears  to  be  a  siliceous  feldspathic  mineral  related  to  these 
concretions.  It  forms  the  basis  of  the  trachyte,  obsidian,  and  pitchstone  of  Iceland.  According 
to  von  Walterhausen,  it  occurs  also  in  triclinic  crystals ;  and  he  deduces  the  oxygen  ratio  1:3: 
24=(&-f  *1)  Si".  BB.  fuses  only  in  thin  splinters;  in  adds  insoluble.  H.=6.  G.=2-6o6, 
Porch.,  2-672,  Walt* 

*  The  following  are  analyses  of  pumice,  obsidian,  spherulite,  krablite,  etc.:  1,  Berthier  (Ann 
d.  M.,  III.  V.  543);  2,  Yauquelin  (GehL  N.  allg.  J.,  v.  230);  3,  4,  Erdmann  (J.  f.  techn.  Gh.,  xv 
82);  6,  Thomson;  6,  Trommsdorf  (N.  J.  d.  Pharm.,  iil  801);  7,  Erdmann  (1.  a);  8,  Fidnus  (Schw 
jr.,  xxix.  136);  9,  Erdmann  (L  a);  10,  Klaproth  (Beitr.,  ii.  62,  iii.  262) ;  11,  Berthier  (Ann.  d.  M.. 
Til);  12, 13,  B.  SilUman,  Jr.  (Dana's  G.  Rep.,  2*00);  14,  Waltershausen  (Vulk.  Gest.,  211);  15 
Delasse  (Bull  G.  Fr.,  IL  ix.  175);  16,  Forchhammer  (Skand.  Nat  Samm.  I  Stockh.);  17,  GentI 
(Ann.  Ch.  Pharm.,  Ixvi.  271) : 

§1         £l        Pe       Ca      Mg     ]>ra      & 

1.  OMdiag^  Paaoo    69-46      2-60      2-60    7-64    2-60    508    7*12,  tL  3-00=lQO  Berth. 

2.  **         Mexico  78         10  2         1  —     — i  Mn  1-6=98  6  Vauq. 
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Many  localities  have  been  enumerated  above.  Pine  crystals  are  found  at  Carlsbad  aL  d  Elbogec 
in  Bohemia  (twins,  £  314,  315);  Katherinenburg  in  Siberia;  Arendal  in  Norway;  Baveno  it 
Piedmont ;  Lomnitz  in  Silesia ;  Land's  End  and  St.  Agnes  in  Cornwall ;  Albaachka  near  Mursinsk, 
and  near  Schaitansk  in  the  Urals ;  the  Moume  mountains,  Ireland,  with  beryl  and  topaz ;  at 
Rubieslaw  in  Aberdeenshire,  Scotland,  etc ;  in  great  abundance  in  the  trachyte  of  the  Di-achen- 
fels  on  the  Rhine;  also  in  the  lavas  which  devastated  the  island  of  Ischia,  near  Naples,  in  1302; 
at  Vesuvius,  where  it  may  be  obtained  in  profusion  in  the  valley  called  Fossa  Grande. 

In  the  U.  States,  orthoclase  in  crystals  occurs  in  ifatn^,  on  the  island  Mt.  Desert,  fine  green ; 
at  tho  tourmaline  locality,  Paris.  In  K.  Hamp,,  at  the  Acworth  beryl  locality.  In  Mass.,  at  South 
Boyalston  and  Barre,  often  large  crystals ;  at  Three  Rivers,  in  Palmer.  In  Conn.,  at  the  gneiss 
quarries  of  Haddam  and  the  feldspar  quarries  of  Middletown,  crystals  a  foot  long,  and  6  or  8  in. 
Uiick ;  near  Bradleyeville,  in  the  western  part  of  Litchfield,  crystals  2-8  in.  long,  abundant  In 
N.  York,  in  St.  Lawrence  Co.,  at  Rossie,  2  m.  N.  of  Oxbow ;  the  crystals  are  white  or  bluish-white, 
and  sometimes  an  inch  across ;  also  8  m.  from  Potsdam,  on  the  road  to  Pierremont,  where  crystals 
a  foot  through  are  said  to  have  been  found;  and  near  DeLong's  mills  in  the  town  of  Hammond, 
with  apatite  and  zircon,  where  the  loxodase  is  obtained ;  in  Lewis  Co.,  orthoclase  occurs  both 
crystallized  and  massive  in  white  limestone  near  Natural  Bridge,  with  scapoUte  and  sphene  ;*■  in 
Orange  Co.,  crystals  near  West  Point ;  more  abundant  and  interesting  forms  are  found  at  Rocky 
Hill,  in  Warwick,  with  tourmaline  and  zircon;  and  at  Amity  and  Edenville;  in  Saratoga  Co.,  at 
the  Grreenfield  chrysoberyl  locality,  white  translucout  crystals,  usually  coated  with  silvery  mica. 
In  Penn.,  in  crystals  at  Leiperville,  Mineral  Hill,  Delaware  Co.,  and  W.  Bradford,  at  Poor  House 
quarry,  Chester  Co,  (chesterUte) ;  sunstone  in  Kennett  Township.  In  K  Car.f  at  Washington 
Mine,  Davidson  Co.,  in  white  and  yellowish  crystals  (anal.  41). 

Massive  orthoclase  is  abundant  at  the  above-mentioned  localities,  besides  many  others.  Green 
at  Mt.  Desert,  Me.,  near  S.  W.  Harbor;  at  Rockport,  Mass.  An  aventurine  variety,  with  bright 
coppery  reflections  in  spots,  at  Leiperville,  Pennsylvania.  Adularia,  at  the  Falls  of  the  Yantic^ 
near  Norwich,  Conn.,  at  Brimfield,  Mass.,  with  iolite,  and  at  Parsonfield,  Me. ;  and  sunstone  at 
Lyme,  Conn.  (Some  of  these  may  be  oligodaso.)  Kaolin,  at  Andover,  Mass.,  and  abundantly  in 
New  Milford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York ; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant.  Necronite,  at  Roger*8  Rock,  Essex  Co.,  and  at 
Thomson's  quarry,  near  196th  street,  New  York. 

For  recent  observations  on  cryst,  see  Desd.  Min.,  i. ;  Hessenborg's  Min.  Notizen,  Nos.  I.,  II., 
IV.,  V. ;  Websky,  ZS.  G.,  xv.  677  ;  Kokscharof,  Min.  RussL,  v.  115;  F.  Scharff.,  Abh.  d,  Senck. 
Ges..  vi. 

Alt.— Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  less  carbonic  acid 
in  solution  (Forchhammer,  Foumet,  Bischof);  also  through  the  action  of  waters  rendered  add  by 
the  decomposition  of  sulphids  (Mitscherlich) ;  also  by  ordinary  waters  holding  traces  of  alkaline 
and  other  ingredients  in  solution  (Bischof). 

The  presence  of  a  sulphid  of  iron,  or  a  mineral  oontaining  protoxyd  of  iron,  as  some  mica, 
garnet,  etc.,  is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  with 
the  attendant  oxydation  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  sulphate 
of  iron  from  the  altered  sulphid),  and  tlius,  by  a  disaggregating  or  decomposing  action,  prepares 
the  way  for  otJier  agencies. 


§i 

.3.  OZwtatafi,  Telkban.74'80 
4.  Pikhstone,  Meis.  75*60 
6.        "  Arran    63*50 

6.  "  hk.  Dresden  74-00 
PearlsioTie^  Hun.  72-87 
79-12 
77-20 
77-60 
70-00 
51-19 
39-74 
49-25 
88-09 
74-83 
80-23 


Sphmdite,    " 
Pumice,  Lipari 


7. 

8. 

9. 

10. 

lie 

12.  pais  Hair,      ) 
Hawaii,  vcic.  glass ) 

14.  Sideromidane 

15.  Sp7ier,inpyr(nrL 

16.  Krablite,  Iceland 

17.  "  ** 


£l        Fe      Ca     fig     fTa      & 


12-40  203 
11-60  1-20 
l2-74f'e8-80 
17-00  Fe  2-75 
12-06       1-75 


12-00 
12-47 
17-50 
16-00 

10-55 
15-18 
6-03 
18-49 
12-08 


2-45 
2-27 
1-75 
0-50 


20-23 
0-58 
4-40 


1-96 
1-36 
4-46 
1-60 
1-30 

3-34 


0-90 
6-69 


1-10 
1-10 
0-73 


2-50 

2-74 
9-01 
0-28 
1-98 
0-95 


18-16 
2-40 
2-10 
1-66 
017 


6-40,  Mn  1-81=99-80  Erdm. 

2-77       £[  4-78=103-95  Erdmu 

6-22     ,  ign.  8-0=98-71  TK 

,  ti  3-00=98-25  Tr. 

6-18        fl  8-0=98-20  Erdm. 
8-58        fi  1-76=100-01  F. 
4*27        =100-28  Erdmann. 
8-00         =99-75  Klaproth. 

6-60,  S  3-00=98-60  Berth. 

— ^  Je  80-26=99-61  & 

21-62     ,  te  22-29,  fi  0-83=99*6T  & 

2-51     1-12=100  Waltersh. 

2-53        tl  0-84=  100  Delesse. 
5-56      tr,  =100-43,  F.     G. =2-389. 
2-26    4-92=100-44  Genth. 


Other  analyses  of  obsidian,  DeviHe  (Bull  G.  Soa  Fr.,  IL  viii.  427) ;  of  pumice,  ib. ;  also  Scfa&Set 
vJ.  pr.  Ch.,  liT.  16). 
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^Iien  the  infiltrating  waters  contain  traces  of  carbonic  add,  the  feldspar  acted  oa  flist  loses  lt« 
lime,  if  a  lime  feldspar,  by  a  combination  of  the  lime  with  this  acid ;  next,  its  alkalies  are  carried 
off  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates  in  solution. 
The  change  thus  going  on  ends  in  forming  kcuilin  or  some  other  hydrous  silicate.  The  carbonate 
of  soda  or  potash,  or  the  silicate  of  these  bases,  set  free,  may  go  to  the  formation  of  other  minerals 
— the  production  of  pseudomorphic  or  metamorphic  changes— and  the  supplying  fresh  and  mariue 
waters  with  their  saline  ingredients. 

Kaolin  is  generally  a  simplB  hydrous  silicate  of  alumina  (see  Kaolinite),  expressed  by  the  formula 
Si  Bl*+  2  £[=Silica  46*3,  alumina  S9*8,  water  13*9.  Orthodase  in  changing  to  it  loses  1  £l  + 1  Si 
Part  of  the  silica  set  free  may  go  off  with  more  or  less  of  the  potash,  or  may  form  opal,  quartz, 
siliceous  sinter.  The  alumina  also  is  often  in  part  removed.  The  same  explanation  is  readily 
applied  to  tho  change  in  albite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain  seolites  may 
result,  especially,  as  Bischof  states,  when  labradorite  is  the  feldspar  undergoing  alteration,  which 
spedes  he  describes  as  giving  origin  to  tho  species  mesolite.  Masai vo  nepfaeline  or  elfleolite  is  a 
still  more  common  source  of  sseolites.  Anal  52,  by  Scheerer,  is  of  orthodase  enveloping  the 
zeolite  bergmannite,  and  53,  of  the  same  endosed  in  bergmannite,  this  zeolite  having  apparently 
been  form^  out  of  other  portions  of  the  orthodase. 

When  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — tho  magnesia 
may  replace  the  lime  or  soda,  and  so  lead  to  a  steatitic  change,  or  to  a  talc  when  the  alumma  is 
exduded ;  and  when  augite  or  hornblende  is  present,  it  may  give  origin  to  chlorite. 

The  action  of  sulphurous  add  from  volcanic  fumaroles  produces  often  a  complete  destruction 
of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  or  incrustatious  of  silica,  in 
some  of  its  various  forms,  and  also  halloysice,  kaolin,  eta 

Steatite,  tolc,  chlorite,  kaolin,  Kthomarge,  mica,  laumontite,  occur  as  pseudomorphs  after  ortho- 
dase or  albite ;  and  tin  ore  and  caldte  often  replace  these  feldspars  by  some  process  of  solution 
and  substitution.    Labradorite  more  rarely  forms  kaolin. 

Orthodase  is  also  described  as  occurring  altered  to  albite.  This  has  been  mentioned  as  an 
example  of  paramorphiam,  the  two  species  being  dimorphous.  But  as  these  feldspars  occur 
together  in  the  same  rock,  and  must  have  been  formed  under  very  similar  drcumstances,  we  can 
hardly  suppose  that  either  is  liable  to  a  change  like  that  of  a  dimorphous  compound  to  the  form 
of  the  other. 

Arti£ — ^Artifldal  feldspar  has  been  observed  in  crystals  in  furnace  scoria  at  Mansfeld,  San* 
gerhausen,  near  Lsimbaci,  and  near  Stolbeig.  Analyses  :  1,  2,  Heine ;  3,  Abich ;  4,  Rammela* 
herK: 


1.  Sangerhausen 
2. 

3.  " 

4.  Laimbach 


The  oiygen  ratio  afforded  is  1  :  3  :  12. 
replaced  by  sesquioxyd  of  iron. 


,  Ou  0-27  Heine. 

,  Ou  0-13  Heine. 

16-26,  Ou  0-30  Abich. 
15-26=:Q8'21  Ramm. 


But  the  last  is  an  iran-orihoclase,  the  alumina  being 


Ebbbtite.  (Wasserfteier  Scolezit  [fr.  Pargas]  Ni  Nordensk,,  Schw.  J.,  xxxl  417, 1821.  Anhy- 
drous Scoledte.  Scolexerose  Beud,^  Tr,  ii.  55, 1832.  Yar.  of  Labrador  Frankenkeim^  Syst  d.  Kiyst, 
136,  1842.  Ersbyit  A.  E,  Nordensk^  FinL  Min.,  129, 1853.  Ealk-Labrador  Ramrru,  Min.  Gh.,  595, 
1860.)  Monodiuic,  with  the  angles  nearly  of  orthodase;  /A 7=1 18**  44'  0 A i-i= 115**  12'  and 
f»4"  48',  IM-^-wr  55',  t-i  A*-^=150''  16',  /A2-i=:l34°  49',  OA2<=99'^  48'  (angles  by  Nord., 
with  the  common  goniometer).  Observed  planes :  0\  vertical,  7,  t-i,  u^\  dinodome,  1-i;  hemi* 
dome,  2-t.  Cleavage  :  0  perfect;  i-i  less  perfect.  H.=:6;  lustre  vitreous,  pearly  on  surface  of 
deavage ;  color  white  or  grayish-white.  N.  Nordenskiold  obtained  in  an  analysis  (L  a)  Si  54*  18, 
Si  29-23,  Ca  15-46,  11  1-07=99-87,  which  affords  the  0.  ratio  1  :  3  :  6,  or  that  of  labradorite,  to 
which  species  it  has  been  referred  by  Frankenheim  and  Bammelsberg.  A  labradorite  without 
alkali  and  with  the  angles  of  orthodase  is  so  much  of  an  anomaly  as  to  be  at  least  of  very  im- 
probable existence.  It  may  well  beo/feredor^^toc/ose  and  thereby  pseudomorphous.  Nordenskiold, 
while  making  the  form  monodinic  in  the  text,  states  that  he  obtained  the  angle  90**  22'  between 
the  two  deavages  with  a  reflective  goniometer,  and  suggests  that  the  form  may  possibly  be  tri 
dinia  Still  the  other  angles  are  so  dosely  those  of  orthodase  that  tliis  view  appears  quite  im- 
probable, as  he  also  must  regard  it,  since  he  does  not  adopt  it  in  the  text  It  was  called  anAydroia 
xokcUe  by  H*.  Kordenskiold,  because  the  0.  ratio  was  that  of  sooledte  minus  the  water. 
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m.  STJBSILIOATES. 

ABRANGEMENT    OF    THE    SPECIES. 

A.  Oxygen  ratio  of  bases  and  silica  4  :  8. 

I.  CBDNDRODITB  GROUP. 

819.  Chomdboditb  iL^Si*  3i^t0«K^>^)ii|S' 
IL  TOURMALINE  GROUP.  RhombobedraL  Oontaining  boric  add  as  a  base. 

820.  TOURMAUNB  (&•,  fi,  B)'Si»  (R„ R, 0M,  /?B)80,K^, P)u|6ii 

B.  Oxygen  ratio  of  bases  and  silica  3  :  2. 

1.  Coniaining  no  iiiamc  acid, 

L  GEHLEKITE  GROUP.    Tetragonal;  isomorphous  with  the  scapolite  group. 

821.  Gehlroie  (iR'+iS)§i  (i€a+i/7:2U),e|e«|Si 

IL  ANDALUSITE  GROUP.    Anisometria    ContainiDg  onlj  sesqulozyds. 

322.  AsDALXJSPns  £l§i  Ml90|e«|5i 

323.  ElBROLZlB  £lSi  ^Alie|e4|Si 
324  Ktantte                    Sd&i  /^AUeiOJSi 

325.  TOPJLZ  ^1  Si,  with  P  repL  oue-fifth  the  O  /9A1»  FlO^fSi 

IIL  EUGLASE  GROUP.    Monoclinic.    Containing  other  bases  besides  sesquiozyds. 

326.  EuCLAfiB  (Jfl»+5Be»+iXl)§i  ttH,+tfie+f/?zH),e|e4lSi 
8W.  Datoutb                    (4fi«+SCa»  +  SB)Si  (iH,  +  Sea+S/9B),e|e.|Si 

2.  Coniaining  iitanie  acid. 

1.  GUARINITE  GROUP.    Tetragonal. 

328.  GUABIOTTB  (Ca+*i)gi,  or  (iCa»+f  ti*)a  ftea+f  yTi)«e|e4|Si 

n.  TrrANITE  group.    Aniaometric. 

829.  TITASITB  (i  6a'+f  *i*)  §i  (i  €a+f  yTi),  e|e«|Si 

830.  Geothitb  (&•  fi,til)Si  (l^+i/JFe+|yTi),e|04|Si 

381.  Kbilhautpb  (ft»,fi,*ii)Sl  (AR+A/?ft+AyTi),e|e4|Si 

382.  TSCHBPPKINITB  (&«,tti)Si  (|R  +  })^i)ie|e4|S: 
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SUBSILIOATES. 

C.  Oxygen  ratio  of  bases  and  silica  2  : 1. 

1   STAUBGLITE  GBOUP.    Ck>ntainiDg  no  titanic  acid. 

(i(H„fi)+J^ft)4<^,|e4|SI 


833.  Staukoutb  (fi»  &•,»)*&■ 

II.  SGHORLOMITE  GROUP.    ContaiDing  titanic  add  as  a  base. 


334.  SCHORLOMITB  (&»,  fi,  ft')*  Si* 

Appendix, — 8d5.  Sapphibcc]^  Si,  j^  Ag, 


(A  ft + A  /?«+  A  yR).e  je4|Si 


In  the  Andalusite  group,  the  species  andalasite  and  topaz  aro  approximately  isomorphous ;  foi 
if  i-2  A  i-2  in  the  latter  is  made  the  fundamental  prism,  then  /A  /cr98'*  11',  while  it  is  90°  44'  in  an- 
dalusite. Eudase,  datolite,  and  the  spedes  of  the  Titanite  group  are  also  isomorphous ;  the  angla 
of /being  seyerally,  US**,  115'  3',  and  118'  81';  and  0  on  a  clmodome=161'  51',  162^  27', 
159"  39'. 


319.  CHONDRODrm.  Chondrodit  [=  Silicate  of  Magnesia  and  Iron]  cPOhsaan^  Ak.  H. 
Stoddi.,  206, 1817.  Oondrodite  K  Madureite,  fluosllicate  of  Magnesia  (fir.  Sparta,  N.  J.),  Sey- 
hert,  Am.  J.  Scl,  y.  836,  1822.  Bmdte  (ft*.  N.  J.  and  N.  Y.)  Oiblii,  Oleayeland's  Min.,  295, 1822, 
Nuttall  in  Am.  J.  ScL,  t.  245,  1822.    Humite  Btwm.,  Cat ,  52,  1817. 

Orthorhombic.  Often  heraihedral  in  octahedral  planes,  producing  forma 
inonoclinic  in  character.  /A  7=94^  26'  and  83°  34'.  Crystals  of  three 
types,  as  in  the  following  figures. 


823 


324 


325 


826 


j^^^ 


Humite:  Type!.  Humite:  Type  II.  Humite:  Type  III.      Humite:  hemihedral. 

Type  I.,  a:h:  c=14678  : 1 : 1-0805 ;  H.,  1-5727 : 1 : 1-0805 ;  III.,  1-4154 : 
1 : 1-0805.  Observed  planes  in  Vesuvian  crystals  as  in  figs.  323  to  326,  with 
also  |-i  in  type  II. ;  the  two  unlettered  planes  on  figs.  325,  326, 4-|,  12-f  ; 
another  plane  in  the  same  series  (f.  325)  1-f .  Observed  planes  ii  chondro- 
dite  as  in  %.  327,  with  also  O,  i-t,  2-i,  |-i,  f}?  H-  Fig.  326  left-handed 
hemihedral,  327  right-handed  hemihedral.  Angles  in  the  diflferent  types 
of  humite : 
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Ohondrodite. 

0  A  l-z=124°  16' 
0  A  1=116  34 


(?A3-t=102^  48'       III. 

O  A  3-5=103  47 

O  A  1-2=121  44 
1-*  A  l-t,  bas.,  Ill  28 

6>Af2=112  24 
i-f  At4,  front,=71  32 

(?  A  l-t=122  27 
0  A  2=103  8 
0  A  f  J=135  52i 
0  A  4-5=98  13 
(?  A  2-1=108  58 
l-l  A  1-z,  ov.  i-t,=115  6 


O  A  l-t=125^  14i' 
O  A  2-1=109  27 
O  A  4=97  23 
0  A  f  J=119  47 
0  A  4-1=100  48 
6>  A  ^2=140  15 
C>Af2=119  17 
0  A  8-2=94  35' 
0  A  4=111  15 
l-iAl-t=109  31 
l-i  A  f  =134  23 
f  Af2,ov.7,=126  52 


Observed  angles  with  the  common  goniometer  in  ohondrodite  of  N.  tTer- 
sey  (Dana) :  1-i  A  1-1=112°  (for  mean  of  humite  types  112°  2' ) ;  1-*  A  4= 
136°;  l-iAf2=157°,  4  Af5,  ov./,=127°,/a7,  adj.,=85°,  4-z  on  edffe 
above  it  168°;  of  Pargas  (Nordenskiold)  l-i  A  1-1=114°  37'  (in  type  11. 
above  115°  &),0a  f  z=136°  1',  O  A  2-J=109°  3'. 

Twins :  composition-face  ^t  in  type  I. ;  |-i  and  -f-i  in  II. ;  ^-i  ii^  HI. ; 
the  last  sometimes  producing  stellate  forms  of  six  crystals,  each  hemihe- 
dral.  Cleavage  indistinct.  Usually  in  imbedded  grains  or  masses  of  a 
somewhat  granular  texture. 

H.=6— 6*5.  G.=3-118— 3-24.  Lustre  vitreous — resinous.  Color  white, 
yellow,  pale  yellow  or  brown ;  sometimes  red,  apple-green,  black,  gray. 
Streak  white,  or  slightly  yellowish,  or  grayish.  Transparent — subtranslu- 
cent.     Fracture  subconchoidal — uneven. 


Var.— 1.  OrdinaTy  chondrodiie.  In  imbedded  crystals,  masses,  or  grains,  sabtranslaceDt  or 
opaque,  more  or  less  resinous  in  lustre,  and  surfaces  hardly  polished ;  the  crystals  sometimes  2 
Inches  or  more  broad,  Colors  the  above,  excepting  white.  G.=3*118,  from  N.  Jersey,  Thomson; 
8-24,  fr.  Eden,  N.  Y.,  id. ;  3-199,  fr.  Finland,  Haidmger. 

2.  Eumiie,  In  small  implanted,  transparent  to  translucent,  polished  glassy  crystals,  from  Ve- 
suvius ;  (a)  type  I. ;  (6)  type  II. ;  (c)  type  III.,  the  most  common.  Colorless  to  citron-yellow,  honey- 
yellow,  and  brownish.  G.=8*234,  white,  type  I. ;  3177,  yellow,  type  II. ;  8*199,  brown,  type  III,; 
3-186,  yellowish,  type  III. ;  Scacchi. 

Comp. — fig'*  §i',  with  part  of  the  oxygen  replaced  by  fluorine ;  ^  in  chondrodiie ;  ^  in  hii« 
mite,  type  I.,  ^  in  type  II.,  A  in  typ®  XU-i  Ramm. 

Analyses:  1,  Dr.  W.  Langstaff  (Am.  J.  Sci,,  vi  172,  analysis  made  in  181 1);  2,  Seybert  (Am.  J. 
Sci.,  V.  836);  8,  Rammelsberg  (Pogg.,  liii.  130,  and  Ist  Suppl,  88);  4,  W.  Fisher  (Am.  J.  Sci., 
II.  ix.  85);  5,  Thomson  (Ann.  Lya  N.  York,  iil  54);  6-10,  Rammelsberg  (Pogg.,  UiL  130,  Ixxxvi 
413): 

&i  te         il«  F 

8-55, 1^  and  loss  2=99*95  Langstaft 

3-89,  fi:  1-0,  fe  2-ll=96-00  Seybert 

7-60=99-77  Ramm. 

7'60=99-50  W.Fisher. 

3-77,  fi  l-62=99-98  Thomson. 

8-69=100*75  Ramm. 

9-69=104-13  Ramm. 

8-47=100*75  Ramm. 

5-04^  CaO'74,  £l  1-06=100-32  Raaun. 

2-61=97-78  Ramm. 

Pyr.,  etc.— B.B.  infVusible ;  some  varieties  blacken  arri  then  bum  white.    Fused  with  stJt  of 
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plioflphoras  in  the  open  tube  gives  a  reaction  for  fluorine.  With  the  fluxes  a  reaction  for  iroa 
Gelatinizes  with  adds.    Heated  with  sulphuric  acid  gi7es  off  fluorid  of  silicon. 

Obs. — Chondrodite  occurs  mostly  in  granular  limestone.  It  is  found  near  Abo,  in  the  parisb 
of  Parg  is  in  Finland,  and  at  Aker  and  Gulsjo  in  Sweden ;  at  Taberg  in  Wermland;  at  Boden  in 
Saxony ;  on  Loch  Ness  in  Scotland ;  at  Achmatovsk  in  the  Ural,  along  with  perofskite ;  and  in 
the  mines  of  Schischimsk  with  red  apatite.  Humite  occurs  at  Somma,  in  ejected  masses  of  a 
kind  of  granitic  rock,  along  with  forsterite,  biotite,  pjrroxene,  magnetite,  eta 

Abundant  in  the  counties  of  Sussex,  N.  J.,  and  Orange,  N.  Y.,  whore  it  is  associated  with 
spinel,  and  occasionally  with  pyroxene  and  corundum.  In  N".  Jeraeyj  at  Bryam,  orange  and  straw- 
colored  chondrodite,  and  also  a  variety  nearly  black,  occurs  with  spinel ;  at  Sparta,  a  fine  local- 
ity  of  honey-yellow  chondrodite;  a  mile  to  the  north  of  Sparta  the  beat  locality  of  this  mineral 
in  N.  J. ;  at  Vernon,  Lock  wood,  and  Franklin.  In  N.  York,  in  Orange  Co.,  in  Warwick,  Monroe, 
ComwaU,  near  Greenwood  Furnace,  and  at  Two  Ponds,  and  elsewhere ;  near  Edenville  in  fine 
specimens  on  tfie  land  of  Mr.  Hduston;  also  sparingly  in  Bessie,  on  the  bank  of  Laidlaw 
ikke.  In  MoK.y  at  Chelmsford,  with  scapoUte.  In  Penn.\  near  Ohaddsford,  in  Harvy's  quarry, 
of  yellow  and  orange  colors,  abundant.  In  Canada^  in  limestone  at  St.  Crosby,  St.  Jerome,  St 
4.dde,  Grenville^  etc,  abundant. 

The  name  chondrodite  is  from  x^'^^^i  ^  fr^in^  alluding  to  the  granular  structure.  Bmcite  was 
given  by  OoL  Gibbs  after  Dr.  Bruce,  editor  of  the  American  Mineralogical  Journal ;  McuUureiie  by 
Seybert,  after  Wm.  Maclure.  The  mineral  was  first  discovered  in  New  Jersey  by  Dr.  Bruce. 
Fluorine  was  first  detected  in  it  in  1811,  by  Dr.  Langstaff  of  New  York,  whose  analysis  (No.  1)  givea 
very  nearly  the  correct  constitution  of  the  species.  Cleaveland,  in  the  first  edition  of  his  mineral- 
ogy (issued  in  1816),  at  p.  185,  in  a  brief  mention  of  the  undescribed  species,  speaks  of  it  as  a 
JkuUe^  calling  it  ftuate  ofirMgnesia^  he  evidently  having  had  an  imperfect  report  of  Dr.  Langstaff^ 
examination,  the  results  of  which  had  not  then  been  published.  Dr.  Torrey  obtained  similar 
results  to  those  of  Dr.  Langstaff  in  1818.  See  on  these  points  Am.  J.  Sd.,  vL  17 1,  1823.  D'Ohs- 
son  analyzed  the  mineral  in  1817  without  finding  the  fluorine,  he  obtaining  (l.c.)  Si  38*00,  Mg 
64*00,  I?e  5*10,  il  1*50,  1L  0*86  Ma  tr^  a  result  very  wide  from  the  true  composition.  Humite 
was  shown  to  be  identical  with  chondrodite  in  composition  by  Kammelsberg. 

On  cryst  see  Soaochi,  Fogg.,  1851,  Erganz.,  ili.161,  who  identified  and  described  the  three  types 
of  humite;  also  Hessenberg,  Min.  Not,  iL  15;  Nordenskiold  on  chondrodite  of  Pargas,  Pogg. 
xcvL  118.  The  author  adopts  a  modified  view  of  Scacchl's  types,  first  brought  out  in  Am.  J.  Set, 
IL  xiv.  175. 

Alt. — Chondrodite  altered  to  serpentine  has  been  observed  at  Sparta,  N.  J.,  with  spinel  and  mic& 

d20,  TOURMALIHB.  Early  syn.  of  precious  T.  Turamali,  Turmalin  (fr.  Ceylon),  Geylon  name^ 
Crarmarm,  Curioaa  Speculationes,  etc.,  von  einem  Liebhaber,  der  Iramer  Gem  Speculirt,  Chem« 
nitz,  1707.  Pierre  de  Ceylan ;  un  petit  aiman;  J£  Lemery  la  fit  voir,  etc.,  Hist.  Ac.  ScL,  Paris, 
1717,  p.  8.  Aschentrecker  MoU.;  Aschenzieher  Germ.;  Ash-drawer  Engl,  [alluding  to  electri- 
cal property].  Zeolithas  vitreus  electricus.  Tourmalin,  Rinmarvn,  Ak.  H.  Stockh.,  1766; 
V.  Bom^  Lithoph.,  L  47,  1772.  Borax  electricus  Linn.^  Syst,  96,  1768.  Tourmaline  Garnet  EiU^ 
Foss.,  148,  1771.    Tourmaline  Kirw.,  Min.,  t  271,  1794. 

Early  syn.  of  opaque  Z  Schurl  pt.  j^ib^r,  1695;  Qchlrl  pt.  BrSekmanTi^  1727  [see  p.  2(36]. 
Skiorl  pt,  Comeus  crystallisatus  pt..  Wall.,  139,  1747.  Basaltes  cryst  pt.,  Skorl-Crystall  pt, 
CronsLf  70,  1758.  Schorl,  Stangenschorl,  Oerm, ;  Shorl,  Shirl,  Cockle,  Ertgl.  Borax  Basaltes 
LintL,  Syst,  95,  1768.  Basaltes  crystallisatus  v.  Bom,  lithoph..  L  84^  1772,  iL  95,  1775.  Shorl 
Kirto^  MuL,  L  265,  1794. 

Syn.  from  union  of  T.  and  8.  in  one  species.  Tourmaline  ou  Basalte  transparent=Schor], 
de  Lide,  Crist,  266,  with  fig.  cryst  (and  proofs  of  ident  of  T.  &  S.),  1772.  Schorl  transpa- 
rent rhomboidal  dit  Tourmaline  ot  Peridot=:Schorl,  de  Lisle,  Crist,  ii.  344,  with  figs.,  1783. 
Schorl,  Stangen8chdrr(incL  var.  (1)  Schwarzer  S.,  (3)  £loktrischerS.=: Turmalin),  TTern.,  Cronst, 
169, 1780;  Bergm.  J.,  i.  374,  1789;  Jameson,  Min.,  1816.    Tourmaline  K,  Tr.,  iii.  1801. 

Var.  introd.  as  Sp.  Bubellite  (fir.  Siberia)  JTiru;.,  Min.,  i.  288,  1794=Daourite  DetameOu, 
T.  T.,  iL  303,  1797=Siberite  VEermina,  J.  de  TEoole  Polytechn.,  L  439=Tourmaline  apyre  -S; 
iv.  180J=Apyrit  Hausm.,  Handb.,  642, 1813.  Indicolite  and  Aphrizite  (fr.  Norway)  d^Andrada, 
J.  de  Phya.,  IL  243,  1800,  Scherer's  X,  iv.  19,  1800.  Taltalite  Domeyko,  Min.,  139,  1860=Cobrf 
negro  estrelladd  de  Tantal  (Atacama). 

Var,  introd.  as  Subtp.    Achroit  (fr.  Elba)  fferm.,  J.  pr.  Ch.,  xxxv.  232,  1845. 
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Rhombohedral.   iBAi?=:103°,  C>a5=134^  3';  ^5=0-89526.    Observed 
planes :  rhombohedrons,  J,  1  (J?),  f ,  J,  f ,  5,  Jf?,  -2,  -J,  -J,  -^,  ^ ;  ecale- 
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hedrons,  i',  J*,  i',  IJ,  1%  J-',  f*  (the  last  replacing  angle  between  -J,  J,  and 
J-*) ;  prisms,  1^  ir%  t-J,  t^.  Usually  lieiniliedral,  being  often  unlike  at  the 
opposite  extremities,  or  hemimorphic,  and  the  prisms  often  triangular. 
Cleavage :  i?,  -J,  and  i-2,  diiScult.  Sometimes  massive  compact ;  also  co- 
lumnar, coarse  or  fine,  parallel  or  divergent. 
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O  A  J=165°  31'  \  A  J=154^  59'  i-2  A  f =130°  55' 

O  A  4=152  40  I A  i-=133  8  i-2  A  li=136  41 

O  A  1=129  21  t-2  A  ^=113  26  i-2  A  r=147  61 

O  A  2=115  49  t-2  A  ^=128  30  i-2  A  ^4=160  54 

O  A  f =111  9  i-2  A  i*=155  14  i-2  A  i4=166  6 

C>  A  J^=99  58  t-2  A  f =142  26  t-2  A  7=150. 

H.=7— 7"5.  G.=2*94— 3*3.  Lustre  vitreous.  Color  black,  brownish 
black,  bluish-black,  most  common ;  blue,  gi-een,  red,  and  sometimes  of  rich 
shades  ;  rarely  white  or  colorless ;  some  specimens  red  internally  and  green 
externally ;  and  others  red  at  one  extremity,  and  green,  blue,  or  black  at 
the  other.  Dichroic ;  some,  yellowish-brown  axially,  asparagus-green  trans- 
versely ;  dark  brownish-violet  axially,  greenish-blue  transversely ;  purple 
axially,  bluish  transversely ;  etc.  Streak  uncolored.  Transparent — opaque ; 
greater  transparency  across  the  prism  than  in  the  line  of  the  axis.  Frac- 
ture subconchoidal — uneven.     Brittle.    Pyroelectric. 

Var^— 1.  Ordinary,  In  ciyatals.  (o)  Rtibellite ;  the  red  sometimes  transparent ;  the  Siberian 
is  mostly  violet-red,  the  BrazUian  rose-red ;  that  of  Chesterfield  and  Gk>shen,  Mass.,  pale  rose-red 
and  opaque ;  that  of  Paris,  Me.,  fine  mby-red  and  transparent  {h)  IndicoUie ;  the  blue,  either 
pale  or  blaish-black ;  named  fVom  the  ind^-blae  color,  (c)  Brazilian  Sapphire  (in  jewelry); 
Berlin-blue  and  transparent ;  (d)  Brazilian  Emerald,  Chry8olite(oT  Peridot)  of  Brazil;  grocD  and  trans- 
parent (c)  Peridot  of  Ceylon;  honey-yellow.  (/)  Achroite;  colorless  tourraalme,  from  Elba. 
{g)  Aphrizite;  black  tourmaline,  from  Kragerde,  Norway,  (h)  Columnar  and  black;  coarse  columnar. 
Besembles  somewhat  hornblende,  but  has  a  more  resinous  fracture,  and  is  without  distinct  cleav- 
age or  anything  like  a  fibrous  appearance  Id  the  texture. 

Kup£fer  found  the  angle  ^a^  in  the  green  tourmaline  of  St  Gothard  133°  8' ;  in  the  black  of 
Siberia,  133°  13' ;  in  the  red  of  Siberia,  ISJJ"  2' ;  giving  134°  6',  134°  3',  and  183°  5^'  for  0  A  A. 
Brooke  found  for  the  angle  OA^  in  a  white  crystal,  134°  7' ;  green,  134°  2'  24";  clear  browu, 
133°  66';  red,  133°  48';  black,  133°  47'  12". 

Tlie  varieties  in  composition  and  the  subdivisions  suggested  thereby  are  given  below. 

Comp. — 0.  ratio  for  bases  (the  boric  acid  hero  included)  and  silica  4  :  3  (Ramm.) ;  whence  (B', 
B,  B)*Si'.  The  0.  ratio  for  the  protoxyds,  sesquiozyds,  and  boric  acid  (B,  K,  3)  varies  greatly: 
group  L  (see  beyond)  affording  mostly  4  :  12  :  4;  IL,  4  :  15  :  5;  III.,  4  :  21  :  6,  4  :  24  :  7,  etc.; 
IV.,  4  :  40  :  12,  4  :  36  :  11,  etc.;  V.,  4  :  48  :  18,  4  :  56  :  12,  etc.  The  special  formula  for  group  I. 
would consoquentlv  be  (^YSi'+3fl''Si'+B''8i»  or  (]i^ft*+f  K+iB)^§i";  for  analysis  23  in  group 
V.  (ft»)«^i"+14fi*Si'+8B"Si»or(fi5,B''+f|fi+AB/i^i',  and  these  (excluding  analysis  26)  are 
the  extreme  variations. 

A.  Mitscherlich,  by  a  new  method  of  analysis  (J.  pr.  Oh.,  Ixxxvi.  1),  obtained  the  iron  as  prot- 
oxyd  in  several  trials,  finding  16*06  and  16*30  in  that  of  Bovey  Traooy  (No.  13,  beyond);  6*69  and 
5-66  in  that  of  St  Gothard  (No.  9);  1714  and  17*29  in  that  of  Sonnenberg  (No.  16);  7-54,  7*65, 
and  7-67  in  that  of  Sarapulsk  near  Mursinsk  (No.  17);  and  6*74  in  that  of  BrazO  (No.  21).  But 
Scheeror  takes  the  ground  that  Mitscherlich's  method  of  analysis  is  less  satisfactory  than  others, 
and  the  subject  is  still  in  doubt  Mitscherlich's  determinations,  introduced  into  Rammelsberg's 
analyses  as  done  by  himself,  afforded,  in  the  14  cases  which  he  investigated,  the  following  for 
the  oxygen  of  ft-f-ll-hB,  that  of  the  Si  being  3  :  I.,  Iron-magneina  tourmaline — 3-90  (No.  7) ; 
4-10  (No.  8);  4*09 (No.  9);  4*07  (fr  Havredal);  4*15  (fr.  Ramfosse);  4*11  (No.  10,  Haddam);  4-12 
(No.  11,  Haddam);  4*21  (No.  12,  Unity,  Me.);  II.,  Iron  tourmaUnc—^-09  (No.  13);  4*32  (No. 
14);  4-09  (No.  15);  4-23  (fr.  Saar);  4*12  (fr.  Langenbielau) ;  3-99  (No.  16),  The  results  leave 
little  question  as  to  the  normal  ratio  for  the  species  being  4  :  3. 

Analyses:  1-26,  Bammelsborg  (Pogg.,  Ixxx.  409,  IxxxL  1)  arranged  as  follows: 
I.  ifagnesia  iourTnaline,  Q-.=8— 3'U7,  mean  8  06. 
II.  Iron^magnesia  Umrmaline,  G.=3'05-~8'2,  mean  3*11. 

IIL  Iron  lourmalinef  G.=3*13— 3*25. 

IV.  Iron'manganeseUithia  iourmaiine,  G.=2'94 — 3*11,  mean  8*083. 
V.  Liihia  lourmaline^  G.=8— 31,  mean  3*041. 

AnaL  27-29,  Gmelin  (Schw.  J.,  299,  xxiviii.  514,  Pogg.,  ix.  172);  80,  TJlex  (J.  pr.  Oh.,  xcvl 
37);  81,  0.  "W.  0.  Fuchs  (Jahrb.  Min.  1862,  800);  32,  34,  85,  37,  38,  Gmelin  (L  a):  38,  86,  39,  40^ 
Hermann  (J.  pr.  Oh,  :  '^"'^^ 
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Si       B      Xl         8n      ftg    ^a     &     Li     ign. 

ST.  Bed^BoBmA  4218  6*74  36*48      6  82  0al*20  —  2*41  2*04  1-81=97'68  Qmelin 

88,     "    Perm  39*81    4*18  44*00      6*02 129  2*62  1*58=97*66  GmeliiL 

39,  Achrmie,  Elba  42*89    6*34  44  09  A  0*27      0*46  312   2*19  — ,  C  1-66=100  H 

40.  iBed;  Sarapulflk  89*70  6  65  40*29  "  2*30      0*16  7*88   —  302  — =100  Uermann. 

Pisani  has  examined  a  speciinen  of  true  taltaltte  (Am.  J.  Sci.,  II.  xliil  407^,  and  fihown  that  it  it 
tourmaline  with  oxyd  of  copper  and  other  impurities.  Domeyko  made  it  a  silicate  of  copper 
(L  c.,  and  Forbes,  PhiL  Mag.,  IV.  xxv.  111).  Ulex's  specimen  (anal.  80)  was  procured  from  a 
caigo  of  copper  ores  landed  at  Hamburg,  and  identified  as  taltalite  by  its  characters. 

Pyr^  eto.—!.,  ftise  rather  easily  to  a  white  blebby  glass  or  slag ;  II.,  fhse  with  a  strong  heat  to 
a  blebby  slag  or  enamel,  either  white,  greenish,  or  brownish ;  III.,  fuse  with  difficulty,  or,  in  some, 
only  on  the  edges,  to  a  brownish,  brownish-red,  gray,  or  black  slag ;  IV.,  ftise  on  the  edges,  and 
often  with  great  difflcolty,  to  a  yellowish,  grayish,  bluish,  or  whitish  slag  or  enamel,  and  some 
are  infusible ;  Y.,  infusible,  but  becoming  white  or  paler,  sometimes,  as  the  Paris  (Me.)  mbellite, 
affording  a  fine  enamel  on  the  edges  (RanmL).  With  the  fluxes  many  yarieties  give  reactions  for  iron 
and  manganese.  Fused  with  a  mixture  of  bisulphate  of  potash  and  fluor-spar  gives  a  strong  reaction 
for  boric  acid.  By  heat  alone  tourmaline  loses  weight  from  the  evolution  of  fluorid  of  silicon  and 
perhaps  also  fluorid  of  boron ;  and  only  after  previous  ignition  is  the  mineral  completely  decom- 
posed by  fluohydric  add.  Not  decomposed  by  acids  (Bamm.).  After  fusion  perfectly  decomposed 
by  sulphuric  add  (y.  Eobell). 

Oba^— Tourmaline  is  usually  found  in  granite,  gneiss,  syenite,  mica,  chloritio  or  talcose  schist^ 
dolomite,  granular  limestone,  and  sometimes  in  sandstone  near  dykes  of  igneous  rocks.  The  vari- 
ety in  granular  limestone  or  dolomite  is  commonly  brown. 

Foreign  localities  are  mentioned  above.  Small  brilliant  black  crystals  in  decomposed  feld- 
spar, at  Sonnenberg  in  the  Harz,  are  called  aphrmie.  Bubellite  and  green  tourmaline  occur  near 
Katherinenburg  in  Siberia ;  pink  crystals  are  found  at  Elba.  Pale  yellowish-brown  crystals  in 
talc  at  Windisch  KappeU  in  Oarinthia ;  green  at  Airolo,  Switzerland ;  white  spedmens  (achroUe) 
oome  from  St  Gothard,  Siberia,  and  Elba.  A  spedmen,  formerly  in  the  Grand  Duke's  collection 
at  Florenoe,  measuring  11  inches  square,  contains  4  erect  green  tourmalines  and  1  prostrate,  2,  4, 
and  2^  inches  long,  and  f  to  1  inch  thidc. 

In  Great  Britain,  fine  black  crystals  have  been  obtained  near  Bovey  Tracoy  in  Devon ;  also 
found  in  Oomwall  at  different  localities ;  green  near  Dartmoor  in  Devou ;  black  near  Aberdeen 
ic  Scotiand,  and  elsewhere ;  dark  brown  at  Dalkey  in  Ga  Dublin,  Ireland ;  green  near  Duufanaghy, 
CVx  Donegal ;  green  and  red  at  Ox  mountain,  near  Sligo. 

In  the  U.  States,  in  Maine  at  Paris  and  Hebron,  magnificent  red  and  green  tourmalines 
with  lepidolite,  eta,  some  crystals  over  an  inch  in  diameter,  transparent,  ruby-red  within,  sur- 
rounded by  green,  or  red  at  one  extremity  and  g^een  at  the  other ;  also  blue  and  pink  varieties ; 
at  Albany,  green  and  black ;  at  Streaked  Mtn.,  black.  In  Mass.^  at  Chesterfield,  red,  green,  and 
blue,  in  a  granite  vein  with  albite,  uranite,  and  microlite,  the  crystals  small  and  curved,  nearly 
opaque,  and  frag^e,  the  green  crystals  often  with  distmct  prisms  of  red  color  inside,  espocially  when 
in  smoky  quartz ;  at  Goshen,  similar,  the  bluo  in  greater  perfection ;  at  Norwich,  New  Baintree, 
and  Carlisle,  good  blade  crystala.  In^.  ffamp.,  Alstead,  Grafton,  Sullivan,  Acworth,  and  Saddle- 
bade  Mt  ;  at  Orford,  large  brownish-black  crystals  abundant  in  steatite.  In  Vermont^  at  BratUc- 
boro,  black.  In  OaruLf  at  Monroe,  perfect  dark  brown  crystals  in  mica-slate  near  Luie's  mine, 
sometimes  two  inches  in  length  and  breadth ;  at  Haddam,  interesting  black  crystals  in  mica 
slate  with  anthophyUite,  also  in  granite  witii  iolite,  and  also  at  the  gneiss  quarries,  on  the  east 
side  of  the  river.  In  N,  Yorkf  near  Gtouvemeur,  light  and  dark  brown  crystals,  often  highly  modi* 
fied,  tvith  apatite  and  soapolite  in  granular  limestone  (f.  888,  339) ;  at  Canton ;  in  simple  prism.<i 
in  the  same  rock  near  Port  Henry,  Essex  Co.;  at  Schroon,  with  chondrodlte  and  soapolite; 
at  Crown  Point,  one  mile  south  of  village,  fine  brown  crystals ;  at  the  chrysoberyl  locality  near 
Saratoga,  N.  Y.,  black;  at  Alexandria,  Jefferson  Co.;  at  Kingsbridge,  brown,  yellowish  oi 
reddish-brown  crystals  in  dolomite ;  near  Edenvillc,  gray  or  bluish-gray  and  green  in  three- 
sided  prisms  occur ;  short  blade  crystals  in  the  same  vicinity,  and  at  Rocky  Hill,  sometimes  5 
inches  in  diameter;  a  mile  southwest  of  Amity,  yellow  and  cinnamon-colored  crystals  with  spinel 
in  caldte ;  also  near  the  same  village  a  dove-brown  variety  with  hornblende  and  rutile  in  granu- 
lar limestone.  In  Ni  Jeneyf  at  Frsoiklin,  Hamburg,  and  Newton,  black  and  brown  crystals  in 
limestone,  with  spinel.  In  Pevm.,  at  Newlin,  Chester  Co. ;  at  London  Grovo  and  near  Unionville, 
of  a  light  yellow  or  brownish-yellow  (f.  458X  in  limestone,  and  rarely  white ;  at  Parksburg,  Ches- 
ter Co ;  in  Delaware  Co.,  at  Aston;  at  Chester,  fine  blade ;  Middletown,  black;  Marple,  of  a  green 
color  In  talc ;  opposite  New  Hope,  Buck's  Co. ;  in  New  Garden  township,  Chester  Co.,  in  lime< 
stone,  light  brown  to  yeUow  and  sometimes  transparent ;  near  New  Hope  on  the  Delaware,  large 
Uade  crystals,  in  which  the  prismatic  faces  are  sometimes  almost  obsolete.  In  S.  Car.^  m  Cheo- 
wee  valley.    In  Gtorgia^  Habersham  Ca     In  CaUfomia^  blade  crystals.  6-8  in.  in  diameter,  ic 
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feldspar  toids,  in  the  mountainB  between  8an  Diego  and  the  Colorado  desert,  bordering  the  ele- 
vated yalley  of  San  Felipe. 

In  Canada,  superb  greenish-yellow  crystals,  1  inch  through,  in  limestone  at  Gr.  Onlumet  Id. . 
amber-colored  at  Fitzroy,  0.  W. ;  transparent-brown  (f.  336)  at  Hunterstown,  C.  K,  with  idocrasi* 
and  garnet ;  black  at  Bathurst  and  Elmsley,  0.  W.,  and  St  Jerome,  0.  £. 

The  name  iurmalin,  fh>m  TwanuHi  in  Cingalese,  was  introduced  into  Holland  in  1703,  with  a 
lot  of  gems  from  Ceylon.  The  property  of  attracting  the  ashes  of  burnt  peat,  after  friction,  led  to 
its  being  very  soon  named  in  Holland  Aachmtreckery  or  aslt^rawer.  In  1717,  Lemery,  in  his 
Kemoir  in  the  Hist,  de  T  Acad,  des  Sd.,  France,  referred  the  attraction  to  magnetism ;  and  in 
1756  to  1762,  appeared  the  several  Memoirs  of  iEpiuus  (published  in  the  Mem.  Acad.  BerUn,  vol. 
zii,  and  at  St.  Petersburg)  on  the  electriccU  properties  of  tourmaHne.  The  name  iourmaiine  was 
slow  of  introduction  into  mineralogical  treatises.  The  first  specimens  from  Ceylon  were  cut  gems, 
so  that  the  common  characteristics  of  tourmaline  and  schorl  were  not  apparent.  Linnaeus,  in  his 
Syst.  Nat,  1768,  suggests  the  relation  between  them,  but  de  Lisle  was  the  first  to  describe  Cey- 
lon crystals,  and  bring  the  two  minerals  into  one  spedes.  On  the  name  schorl,  see  pages  204  to 
206.  Long  after  the  union  of  tourmalino  and  schori,  the  spedes  continued  to  bear  tho  latter  of 
these  names;  and  even  in  1816,  Jameson,  in  his  System  of  Mineralogy,  retains  schorl  as  the 
name  of  the  spedes,  with  common  schorl  and  tourmaline  or  precious  schorl  as  two  subspedes. 

Alt — Tourmaline  occurs  altered  to  mica,  chlorite,  cookeite,  steatite.  *  The  mica  is  lepiddlite,  a 
spedes  which  is  related  in  composition  to  some  tourmaline,  and  is  a  frequent  assodate  of  the  red  and 
green  vxirieties.  It  appears  to  take  place  through  the  addition  of  alkalies.  Some  rubellites  and 
green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition  and  removal  of  the 
interior ;  and  in  the  cavities  are  occasionally  observed  small  crystals  of  yellow  nranite  (Tescbe- 
macher). 

Zettztte,  Thomson  (Ann.  PhiL,  iv.  299, 1814)  was  found  in  1814  in  adcular  interwoven  crystals  at 
Huel  Unity,  Cornwall;  color  brown,  slightly  greenish  in  some  lights;  Q-. =3-051 ;  H.=4-25;  prisms 
stated  to  be  flat  rectangular.  Thomson's  analysis  afforded  §i  33*48,  £l  81*85,  ^e  2601,  Ca  2*46, 
tl  5*28=99*07.  B.B.  becomes  sooriaceous  at  the  edges.  Loses  over  5  p.  c.  when  heated  in  a 
glass  tube.  Greg  supposes  that  this  loss  may  have  been  of  boric  add  instead  of  water,  and  that 
tho  mineral  is  a  ferriferous  tourmaline  (PhiL  Mag.,  IV.  z.  118). 

321.  GEHIiBNITS.    Gehlenit  Fuchs,  Schw.  J.,  xv.  377,  1816.      Stylobat  Brsiih^  Leonh. 
Taschenb.,  z.  600,  1816,  Hoffin.  Mhi.,  iv.  b,  109,  1817. 

Tetragonal ;  near  meionite  in  form  (p.  318).  0  A  l-i=158°  12' ;  a= 
0-400.  Observed  planes :  O ;  vertical,  ^-i,  i-3 ;  octahedral,  1,  f,  2,  |-i, 
Descl.    0  A  1=150°  30',  0  A  2=131°  28',  (9 Af =147°  7',  0  A  J.i=136°  58' 

g 35°— 136°  obs.).     Crystals  usually  short  square  prisms,  sometimes  tabular, 
eavage  :  0  imperfect ;  i-i  in  traces. 

H.=5*5— 6.  G.=2'9— 3*067.  Lustre  resinous,  inclining  to  vitreous. 
Color  different  shades  of  grayish-green  to  liver-brown  ;  none  bright.  Faintly 
subti'anslucent — opaque.  Fracture  uneven — splintery.  Streak  white — 
grayish-white.     Double  refraction  feeble ;  axis  negative. 

Comp. — 0.  ratio  for  ft,  S,  §i= 1 : 1 :  f ,  or  3 : 2  between  bases  and  sihca,  as  in  andalnsite.  Formula 
(i&*+ifi)Si=,  if  il  toFe=5: 1,  Silica  29*9,  alumma21-5,  sesquioxyd  of  iron  6*6,  lime  42 -0=100. 
Analyses  :  1,  Fachs  (Schw.,  zv.  377) ;  2,  Thomson  (Min.,  i.  281) ;  8,  y.  Kobell  (Kastn.  Arch.,  iv. 
313);  4,  Damour  (Ann.  Ch.  Phys.,IIL  x.  66);  6,  6,  Kiihn  (Ann.  Ch.  Pharm.,  hx.  371);  7,  Kam- 
melsborg  (3d  SuppL,  47) : 

Si        %1       Pe      ^e     fig      Ca       1^ 

1.  Fassa    29*64    24*80  656  35*30    8*80 =99*60  Fnchs. 

2.  "        29-13    26*05     4*35     37*38    4*64=100*45  Thomson. 

8.       "        31-0      21*4       4*4      8*4      37*4      2  0=99*6  KolieU. 

4.  "  81-60  19*80  6*97  220  38*11     1-53,  iffa 0*33=99-64  Damour. 

6.  "  80-47  17*79  7*30 2-99  36-97     8*62=99*14  Kuhn. 

6.  "  29*68  19-00  7-25  1*41  36-55     6-65 = 99*28  KCOin. 

7.  '<  29-78  22-02  322  1*73  8*88  37-90,  £[  and  loss  1*28,  Mn  0*19  Ramm. 

Bammelsberg  has  cleared  up  in  part  the  discrepancies  in  the  analyses  by  discovering  that  the 
mineral  contains  both  sesquioxgd  and  protoxyd  of  iron.  The  oxygen  ratio  fh)m  his  analyses  fa 
3-4:3:  41,  for  which  he  substitutes  3:3:  4=1  :  1  :  J. 
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Pyr.,  •lo^— BB.  thin  splinters  ftise  with  diflScolty  (F.rrS*?,  ▼.  Kobell)  to  a  graj  glass.  Wiib 
borax  fuses  slowly  to  a  glass  colored  by  iron.  Gelatinizes  with  muriatic  acid,  yielding  a  solation 
containing  both  protozyd  and  sesquiorjrd  of  iron. 

Oba.— GehleDite  is  found  only  at  Mount  Monconi,  in  the  Fassa  valley,  in  isolated  or  aggregated 
nystals,  inyested  by  caldte. 

Named  by  Fuchs  after  his  colleague,  Gehlen. 

Alt.— -Gehlenite  occurs  altered  to  steatite.  A  partially  altered  specimen  afforded  G.  Bischof  Si 
31-62,  il  23-79,  ^e  9*43,  Ag  2*84,  Oa  81-13,  ign.  1-28=10009,  with  some  mixed  carbonate  of  lime. 

AxtiL — ^Not  unfrequent  among  furnace  scoria,  in  thin  square  tables,  or  S-sided  prisms,  with 
deayage  parallel  to  the  lateral  planes  of  a  square  prism.  Has  been  observed  at  Dawes'  furnace, 
Oldbury  in  England,  and  at  Holzhausen  in  Hossia.  Analyses:  1,  Percy  (Rep.  Brit  Assoc., 
1846,  Am.  J.  Scu,  II.  v.  128)  j  2,  Bunsen  : 


1.  Dawes^  Oldbury 

2.  Holzhausen 


Si      j^      te    An  ii«    Cb      ^a      &  Oa  B  Oa  S 

28-82  24-24  027  0-07  2*79  40-12    0*64  0-26  3-88= 100-09  Peny. 

82-22  27-81    2*67  5-67  17-36  11-30  3-06 =9997  Bunsen, 
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322.  ANDALUSITB.  Spath  adamantin  d'un  rouge  violet  (fr.  Forez)  JBowm,  J.  de  Phyi., 
xxxiv.  458,  1789.  Feldspath  du  Forez  Gfvyion,  Ann.  Ch.,  l  190,  1789.  Andalousite  (fr.  Spain 
and  Forez)  Ddamdh.,  J.  de  Phys.,  xlvl  386,  1798.  Andalusite.  Feldspath  apyre  IT,  Tr.,  iv. 
1801.  Kicaphilit,  HicafUit  (fr.  Lahmorwinkel),  Brunner,  Moll's  Ann.  B.  H.,  iiL  294^  1804^  Efem.^ 
i  51,  1806;  MicaphylUt,  had  nrfftogr.  Stanzait  (fr.  Bavaria  at  Stanzen  near  Bodenmais,  and 
Hcrzogau)  Flurl^  Gebirgn-Fonn.  Churpfolzbaierischen  Staaten,  5,  1806.  Hartspat  Wem, 
Maelp  hyaline  Oordier. 

SUex  niger  cum  cruce  Candida:  Darmn  ein  weiss  Erentz,  (ksnar^  Foas.,  46,  1565.  Lapis 
crudfer  (fr.  Compostella)  quem  Hispanl  vocat  cruciatum,  MercaUf  Metallotheca  Yaticana,  237, 
1617.  Pierres  de  ICades  (fr.  id.)  Bobim,  N.  ide^s  sur  la  Format,  d.  Fobs.,  108, 1761  (with  fig). 
Spanish  Shirl,  Oross-Stone,  ffiU,  Foss.,  152,  1771.  Pierre  de  Croix,  Made  basaltique,  Schori  en 
priames— dout  les  angles  obtus  sent  de  OS**,  de  Lidt^  CrisL,  1772,  iL  440, 1788.  Crudte  Dda- 
mtOL,  T.  T.,  il  292,  1797.  Chiastolith  KarsU,  Tab.,  28,  73,  1800.  OhiastoHte.  Made  K,  Tr.,  iiL 
1801.  Hohlspath  TTcm.,  1803,  Ludwig's  TTcm,  210,  1804.  Chiast  ident.  with  Andal.  Berry- 
hardi,  Moll's  Efem.,  iii  32,  1807,  Beud,,  Tr.,  863,  1824. 

Orthorbombic.  I A  7=90°  4:8',  Oa  1-1=:1W  32' ;  a:h:  o=0'7\24l :  1 : 
1-01405.  Observed  planes:  O; 
vertical,  ij  t-t,  i-J,  i-5,  t-2 ;  domes, 
1-i,  14 ;  octahedral,  1,  2-5.  OaI 
=90°,  0  A  l-i=144°  65',  i-5  A  i-S 
=127°  80',  l.iAl-i=109°  4', 
l-iAl-t=109°  50'.  Cleavage:  / 
perfect  in  crystals  from  Brazil ;  i-i 
less  perfect ;  i-i  in  traces.  Mas- 
sive, imperfectly  columnar,  some- 
times radiated,  and  granular. 

H.=7'5 ;  in  some  opaque  kinds 
3  —  6.  G.=3-05  — 3-35,  mostly 
3-1 — 3-2.  Lustre  vitreous;  often  weak.  Color  whitish,  rose-red,  flesh- 
red,  violet,  pearl-gray,  reddish-brown,  olive-green.  Streak  imcolored. 
Trjmsparent  to  opaque,  usually  substranslucent.  Fracture  uneven,  sub 
conchoidal.  Double  refraction  strong;  optic-axial  plane  i-i]  angle  very 
large  ove^  80° ;  bisectrix  negative,  normal  to  0. 

Vw- — 1.  Ordinary.    H.=7-6  on  the  basal  !aoe,  if  not  elsewhere.    For  sp.  gr.,  see  below. 
2.  CMaslolite  (made).  Stout  crystals  having  the  axis  and  angles  of  a  different  color  from  the  rest 
owing  to  a  regular  arrangement  of  imTurities  thr«  .:gh  the  interior,  and  hence  exhibiting  a  colored 
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cross,  or  a  tesselated  appeurance  in  a  transTerse  section.  H.=3— 7*5,  yarying  much  with  thi 
degree  of  impuritj.  The  following  figures  show  sections  of  some  crystals.  Fig.  S42,  by  G.  T. 
Jackson  in  J.  Soa  N.  Hist,  Bost,  i.  65;  figs,  a  and  h  are  tmm  opposite  extremities  of  the  Bame 
crystals;  so  also  c  and  d;  e  and/;  h  appears  to  be  a  twin  crystal 

342 

Fig.  843  shows  the  suooessiye  parts  of  a  single  crystal,  as  dissected  by  B.  Horsford  of  Spring 
field,  KasB. ;  344,  one  of  the  four  white  portions ;  and  345,  the  central  black  portion.    The  formi 


343 


344 


345 


of  the  white  and  black  portions  yary  much.  Bernhardt  showed  in  1807  (L  c.)  that  the  centra] 
column  sometimes  widened  yhrni  the  middle  toward  each  end. 

The  name  macU  is  from  the  Latin  macula^  a  spoi^  and,  as  Robien  obseryes,  it  alludes  to  the 
nse  of  the  "  mascie  "  in  henUdiy,  in  which  the  word  signifies  a  voided  lozenge^  or  a  rhomb  with  open 
centre  (L  c,  1751,  in  de  Lisle,  Grist).    Ghiastolite  is  ftom  cM^  the  Oreek  name  for  the  letter  X. 

Oomp.— O.  ratio  for  S,  Si=3  :  2;  £l§i=SiUca  36*8,  alumina  63'2=100,  with  little,  if  any, 
sesquiozyd  of  iron  replacing  the  alumina.  Analyses:  1,  Bucholz  (MoU's  Efem.,  iy.  190);  2, 
Thomson  (Min.,  L  2:^2);  3,  Bunsen  (Pogg.,  xlvii.  186);  4,  A.  Brdmaun  (Jahresb.,  xxiy.  311);  5, 
Roth  (ZS.  G.,  yii.  16);  6-8,  Hubert  (Jahrb.  Or,  Reichs.,  i  350,  868);  9,Ker8ten(J.  pr.Gh.,  zxzyiL 
162);  10-12,  PfinfTSten  A  E.B.  Schmid  (Pogg.,  xcvii.  113);  18,  Syanberg  (Jahresb.,  xxiiL  279); 
14,  16,  Jeiemejef  (Yerh.  Min.  Ges.  St  Pet.,  1863,  140, 146);  16,  Arppe(Act  Soc.Penn.,y.  1867); 
17,  Damour  (Ann.  d.  M.,  T.  iy.  63) ;  18,  Bunsen  (L  c) ;  19,  Jackson  (J.  N.  Hist  Boston,  i  65) ;  20, 
Renou  (ExpL  Sd.  de  TAlgerie,  1848,  68) ;  21,  Jerofejef  (Yerh.  Min.  Ges.  8t  Pet,  1863,  147) : 


Si       Si         9e    Sn  %    Ca     ]^a     £:      ft 


1. 
2. 
3. 
4. 
[5. 
6. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 


Herzogau 
Tyrol 
''    Lisens 


Langtauf  y. 


3G-6 

35-80 

40-17 

39*99 

36-74 

39-24 

36-66 


60-6  4-0 
60-20  *el'32 
68-62 


Krumbach,  Pseud.  37*63 
Ifunzig  37-61 

KatharinenbiiTg  36*74 
Robschutz  86-84 

Braunsdoff  87*57 

Fahlun,  8w.  87*66 

Mankoya,  CkiasL  36*33 
Sohaitansk,  Andal  86-78 
Kalyola,  FinL  87*41 

BrazU  (f)37-0S 

Lancaster,    CkUuL  3909 
"  "    380 

Algeria,  "   36-0 

Ruakii^nnL,  *'   38*42 


68-60 
69-66 
69-49 
60-00 
69*14 
60-01 
66*98 
66-82 
69-88 
69-87 
62-20 
61-70 
61*26 
61-45 

68-66       

61*0  fe  40 

61-9         

60-96      3*20 


0-72 
2*80 
0-63 
1-83 
0-86 
1-49 
6^1 
3*22 
1-88 
1-87 
0-30 
0*20 
1*86 
1-17 


—  =101-0  Bucholz. 

-  1*00 203= 99 86  Thomson. 

0-51    0-28 =99-58  Bunsen. 

0-83 =100-14  Erdmann. 

0-49 =99*68  Roth. 

0*26  0*61 =1001 2  Hubert 

0-98 =99*92  Hubert 

0-60  2*01 =100-14  Hubert 

0*46  0-48 =99-95  Kersten. 

0-20  0*15 =98-78  Pflngsten. 

1*14  1-09 =98*11  Pflngsten. 

0-17  0-61 =99-66  Pflngsten. 

0*38  0*68 =100-35  Syanberg 

0-60   0-10    1-50   0-26=100*18  Jerom. 

It.    0*90     <r.     0-30   0*66=100-39  Jerem. 

=100-63  Arppe. 

— .1.... =99*66  Damour. 

—  0-21 0-99=99*38  Bunsen. 

. 1-6=99*6  Jackson. 

=98-6  Renou. 

tr.    412     ir.    0-60   2*60=99-80  Jerof. 


ir. 


ir. 
0-68 
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Anal  Ko.  4»  G.=3164;  fi,  pyanite  paeudomorphoos  after  andaluBite,  G,=3'401 ;  6,  G.=3108 
7,  pseadomorphous  oyanite,  fonning  the  exterior  of  6,  G.= 3*327;  8,  pseadomorphoas  CTanitc 
alter  andaluaite,  from  the  Koralp  in  Styria,  G.=8-648 ;  9,  G.=3162;  10,  G.=3'12 ;  11,  G.=3-ll 
12,  G.=3  07  ;  15,  G.=3U;  17,  G.=3-160;  20,  G.=3-l,  /A/=93i°. 

Pyr.,  etc — ^B.B.  infusibl&  With  cobalt  Bolution  gives  a  blue  color.  Not  decomposed  bj  adds. 
Decomposed  on  fusion  with  caustic  alkalies  and  alkaline  carbonates. 

Ob«. — Most  common  in  argillaceous  schist,  or  other  schists  imperfectly  crystalline;  also  in 
gneiss,  mica  schist,  and  related  rocks ;  rarely  in  connection  with  serpentine.  Found  in  Spain,  la 
Andalusia  (first  loa  discoveredX  and  thence  the  name  of  the  species ;  in  the  Tyrol,  Lisens  Tal- 
ley,  in  large  cryst  with  oyanite;  .in  Saxony,  at  Braunsdorf,  Bobschuts,  Munzig,  Penig;  in  Mo- 
rarla,  at  Goldenstein ;  Bayaria,  at  Lahmerwinkel,  Rabenstein,  Hogenau,  Tillenburg,  etc. ;  Austria, 
at  Felling,  near  Krems,  in  serpentine;  Franoe,  Dept  of  Var,  near  Hy^s;  Bar^s  in  the  Fyr^ 
enees;  Finland;  Russia,  at  Schaitansk  in  the  Ural;  Makoya,  etc.,  in  Nertschinsk.  In  Ireland 
at  KiUiney  Bay,  in  mica  schist;  near  BalahuUsh  in  Argyleshire;  Cumberland,  England.  In 
Brazil,  province  of  Minas  Geraes,  in  fine  crystals  and  as  roUed  pebbles. 

In  N.  America,  in  Maine  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  S.  Berwick.  H  ffamp,, 
at  White  Mtn.  Notch;  Boar's  Head,  near  Bye;  at  Charleston.  Venrumit  near  Bellows  Falls. 
Mdss^  at  Westford,  abundant  in  cryst,  sometimes  rose-colored;  Lancaster,  both  varieties;  Ster- 
ling, chiastolite.  Oann.,  at  Litchfield  and  Washington,  good  cryst  Fentij  in  Delaware  Co.,  near 
Leiperville,  large  cryst ;  at  Marple,  Upper  Providence,  and  Springfield,  good  cryst ;  one  weigh- 
ing 7i  lbs.,  and  a  group  of  crystals,  free  from  the  gangue,  of  about  60  lbs.  Cb^t/,^along  the 
Churchillas  rivers,  San  Joaquin  vaL,  at  crossing  of  road  to  Ft  Miller.  In  Canada^  at  L.  St  Frau- 
ds, in  reddish  trL  cryst,  in  mica  schist,  both  var.    In  K  Scolia^  at  Cape  Canseau. 

Alt. — Andalusite  occurs  altered  to  kaolin;  sometimes  to  mica;  also  to  pyanite  (anaL  5,  7, 
8) ;  crystals  being  found  consisting  of  cyanite,  or  mica,  as  a  result  of  the  alteration. 

A  partially  altered  andalusite  from  the  Tutchaltui  Mtn.,  Nertschinsk;  afforded  Jeremejef  (L  a) 
Si  53-6,  M  43-1,  Fe  I'Ol,  %  <r.,  Oa  096,  JTa  tr.,  S  0-8,  ign.  087  =  100-34;  G.= 2-944.  The 
crystals  were  distinctly  altered  to  a  depth  of  2  lines,  and  this  part  was  B.B.  fusible.  /A  /=:9di'', 
the  surfaces  not  smooth. 

Artif. — Formed  in  crystals  by  the  action  of  a  current  of  gaseous  fluorid  of  silicon  on  ^calcined 
alumina,  the  angle  I A  lot  the  crystal  91^  and  composition  Si  29'5,  ^  70-2=99-7=:i^^Si';  also 
by  the  action  of  fluorid  of  aluminum  on  silica  (Deville  ft  Caron). 

Mteun  Bre&h.j  Handb,  ii  358,  1841;  Talksteinmark  Fyeie$ld>en,  Mag.  Orykt  Sachs.,  v.  131, 
has,  as  Hausmann  observes,  the  composition  of  cyanite  or  andalusite.  It  is  soft,  having  a  hard- 
ness of  about  2,  yellowish  or  reddish- white  to  whitish  color,  with  colorless  streak.  G.=2*45— 
2-53 ;  a  somewhat  greasy  feeL    1,  Kersten  (Schw.  J.,  Ixvi.  16);  2,  Elussin  (Eamm.  Min.  Oh.,  581): 


§i 

£1 

ftn 

Mg 

1. 

2. 

37-62 
36-01 

60-50 
63-72 

0-63 

0-82=99-57. 
=99-73. 

Breitfaaupt  says  that  it  contains  6  p.  c  of  water;  but  neither  of  the  analyses  made  sustain  this. 

323.  FKBROUTB.  Faserkiesel  (fr.  Bohemia)  lAndaxker^  Mayer's  SammL  phys.  Aufs.,  iL  277, 
1792,  Bergm.  J^  IL  66,  1792.  Fibrolite  (fr.  the  Camatic)  Boumon^  Phil.  Trans.,  1802,  289,  335 ; 
=Boamoiute  Lticas,  TabL,  IL  il6, 1813.  Bucholzit  (fr.  Tyrol)  Brandea,  Schw.  J.,  xxv.  125, 1819. 
SiDimanite  (fr.  Conn.)  Bowen,  Am,  J.  Sd.,  viiL  113,  1824.  Worthite  Bess,  Pogg.,  xxi.  73,  1830. 
XoQoUt  JVordenakj  Act  Soa  Sa  Fenn.,  L  372,  Pogg.,  IvL  643,  1842.  Bamlit  Erdmann,  Ak.  H> 
Stockh.,  1842,  19.    Monrolite  (fr.  Monroe,  N.  T.)  SiUiTnan^  Am.  J.  ScL,  IL  viii.  885,  1849. 

Monoclinic.  I A  7=96°  to  98°  in  the  smoothest  crystals ;  usually  largei , 
the  faces  /striated,  and  passing  into  i-2.  Cleavage :  i-l  very  perfect,  bril* 
liant.  Crystals  commonly  long  and  slender.  Also  fibrous  or  columnar 
massive,  sometimes  radiating. 

H.=6— 7.  G.=3'2— 3-3.  Lustre  vitreous,  approaching  subadamantine. 
Color  hair-brown,  grayish-brown,  grayish-white,  grayish-green,  pale  olive- 
green.  Streak  uncolored.  Transparent  to  translucent.  Double  refraction 
very  strong ;  optic-axial  nlane  irl ;  angle  about  44°  for  tho  red  ray ;  biseo 
trix  positive,  normal  to  U ;  Descl. 
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▼ar. — 1.  SiUimanHe.  In  long,  slender  crystalB,  passing  into  fibrous,  "mth  the  fibres  separable 
G.  =3*238,  fr.  Norwich,  Ct,  Dana;  8-282,  fr.  id..  Brush;  3*239,  fr.  Yorktovn,  Norton. 

2,  FSfroUte,  Fibrous  or  fine  columnar,  firm  and  compact,  sometimes  radiated;  grayish-white  tc 
pale  brown,  and  pale  olive-green  or  greenish-gray.  BucholzUe  and  monrcliie  are  here  included ;  the 
latter  is  radiated  columnar,  and  of  the  greenish  color  mentioned.  €r.=r3*24,  flbrolite,  Boumon; 
319— 3-21,  id.,  Damour;  8*239,  bucholzite,  ftr.  Chester,  Pa.,  Erdmann;  3*04--3*l,  monrolite,  B. 
Silliman;  3-075,  id..  Brush. 

BamtiU^  from  Bamle,  Norway,  resembles  the  monrolite,  being  columnar  subplumose,  silky ;  G. 
=2*984^  and  color  greenish- white  or  bluish-green.  The  analysis  of  Erdmann  (see  below)  gave  a 
large  excess  of  silica ;  but  L.  Ssemann  observes  that  there  are  minute  prisms  of  quartz  among  the 
fibres  of  bamlite. 

ZmoHie  also  resembles  flbrolite  closely,  excepting  in  the  high  specific  gravity,  8*58,  which  sug- 
gests an  identity  rather  with  cyanite.  But  the  prisms  are  stated  to  have  the  angle  91%  which  la 
tiie  angle  of  andalusite ;  and  Desdoizeauz  says  that  it  is  optically  like  fibrolite,  and  not  like 
cyanite.    Prom  Petershoff,  Finland,  and  near  St  Petersburg. 

Wotihiie  is  hydrous,  and  appears  to  be  a  somewhat  altered  form.  R=7*26 ;  color  white ;  trans- 
lucent.   Optically  like  the  above.    From  near  St  Petersburg. 

Oomp. — %l  Si,  as  for  andalusite=Silica  36*8,  alumina  63*2=100,  as  in  Damour's  analysis  of 
fibrolite,  and  Connellys,  Staafs,  and  Silliman's  of  siUimanite.  Damour  obtained  in  his  analysis 
of  sillimanite  39  p.  a  of  silica,  and  others  still  more,  showing  apparently  that  the  mineral  is  not 
always  pure. 

Analyses  of  fibrolite,  etc. :  1,  Chenevix  (J.  d.  Mines,  xiv.  86) ;  2,  B.  Silliman,  Jr.  (Am.  J.  SoL,  II. 
viil  388);  3,  4,  Damour  (0.  B.,  bd.  319) ;  6,  Brandes  (J.  de  Pharm.,  xci.  237);  6,  Thomson  (Ann. 
Lye.  N.  York,  iii.  and  Mm.,  L  235) ;  7,  A.  Erdmann  (Ak.  H.  Stockholm,  1842,  19) ;  8,  9,  B.  SiUi- 
man,  Jr.  (1.  c);  10,  Bowen  (Am.  J.  Sol,  viu.  118);  11,  Hayes  (Alger's  ICn.,  601);  12,  ConnoU 
(Jameson's  J.,  xxxL  232) ;  13,  Staaf  (Jahresb.,  xxv.  348) ;  14,  Silliman,  Jr.  (L  a) ;  15,  Damour 
(Ann.  d.  M.,  V.  xvi.  219);  16,  Norton  (This  Min.,  2d  ed.,  878,  1844);  17,  18,  Smith  &  Brush 
(Am.  J.  Sci.,  II.  xvL  49) ;  19,  Komonen  (I.  c.) ;  20,  Hess  (Pogg.,  xxL  78): 


Si 


£1 


Fe      jkg       fl 


1.  Gamatic,  Fa)rollte 

3800 

58*25 

0*75 

=97*00  Chenevix. 

2.        "             " 

86-31 

62*41 

0-70 

=99*42  Silliman.* 

3.  Brioude,       " 

87-18 

61-17 



106=10011  Damour. 

4.  Morbihan,     " 

37*10 

61*03 

0*71 

1*20=100*04  Damour. 

5.  Tyrol,  BucholeUe 

46*00 

5000 

2*60 

,  &:  1*6=100  Brandes. 

6.  Chester,  Pa. " 

46*40 

52-92 

ir. 

=99*32  Thomson. 

7.        **              '* 

40-06 

58*88 

0*74 

0*40=100*07  Erdmann=3tl'  SP. 

s!     " 

86*96 

64*43 

0*62 

-100*91  Silliman. 

9.  Brandy  wine  Bd^  fibrous 
10.  Chester,  Ct,  SUlimouMU 

36*16 

63*62 

-99*68  SiUiman. 

42*66 

54-11 

200 

0*61=99*28  Bowen. 

11.        "                  " 

42-60 

64-90 

110 

0-40 

,  Ca  0-31=99*31  Hayes. 

12.        "                   •* 

36*75 

58*94 

0*90 

=96*68  Connell. 

13.        "                   " 

37*86 

58-62 

2*17 

0*40 

043=98-98  Staaf. 

14.        "                    " 

37-65 

62*41 

=100-06  Silliman. 

16.        "                    " 

89-06 

59*63  *€ 

1*42 

,  Mn  0  28=100-28  Damour. 

16.  Fairfield,  N.  T.  " 

37*70 

62-75 

2*29 

-102*74  Norton.t 

1-03=99*83  Smith  &  Brush. 

17.  MonrolUe 

87*20 

69-02 

2-08 



18. 

37  03 

61*90 

0-85=99-78  Smith  &  Brush. 

19.  Xenome 

47*44 

52-54 

=99-98  Komonen. 

20.   Worlhite 

40*58 

63*60 

1*00 

463=99*71  Hess. 

An  analysis  of  bamlite  afforded  Erdmann  (L  a)  &i  66*90,  £l  40*78,  Pe  1*04,  Ca  1-04,  F  ^.= 
99*71. 

Pyr.y  etc. — Same  as  given  under  andalusite. 

Obs. — Occurs  in  gneiss,  mica  schist,  and  related  metamorphio  rocks. 

Observed  near  Moldau  and  Schuttenhofen  in  Bohemia  {faserkiesel);  at  Fassa  in  the  Tyrol 
(Jmcholziie) ;  in  the  Gamatic  with  oorundum  {fibrolUe)]  at  Bodenmais  in  Bavaria;  near  Eger  in 
Bohemia ;  Marschendorf  in  Moravia ;  in  France,  in  the  vicinity  of  Issoire  in  boulders,  and  also  in 


*  One  of  Bonmon's  own  specimens,  received  by  CoL  Gibbs  (from  whom  the  original  part  of  th« 
Yalo  Cabinet  was  obtained)  from  Count  Boumon  himselt 

f  Prot  Norton  states  that  in  his  analysis  the  excess  of  alumina  was  probably  owing  to  th« 
presence  of  aluminate  of  potassa,  which  remained  with  the  alumina  after  separating  the  oxyd  of 
iron  by  caustic  potassa ;  subtracting  this  excess,  the  analysis  corresponds  to  those  by  j^ixuan. 
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the  canton  of  Faulhaguot,  and  in  the  vicinity  of  Oharaguac  and  Ourouzo  with  cjanite  and  oorun- 
dum,  and  between  St  Eble  and  Crespignac. 

In  the  United  States,  in  Massachusetts,  at  Worcester.  In  Conneclicuij  at  the  falls  of  the  Tantic, 
near  Norwich,  with  zircon,  monazite,  and  corundum ;  and  at  Chester,  near  Sajbrook  (sUlimanite) ; 
at  HumphreyBville.  In  N,  Yorkj  at  Yorktown,  Westchester  Co.,  10  m.  N.E.  of  Sing  Sing;  near 
the  road  leading  from  Pine's  Bridge  to  Torktown  P.  Office,  in  distinct  crystals,  with  monazite, 
tremolita,  and  magnetite,  the  crystals  often  running  through  the  magnetite ;  in  Monroe,  Orange 
Co.  {monroliie),  with  mica,  garnet,  magnetite,  etc.  In  Fenn,^  at  Chester  on  the  Delaware,  near 
Queensbury  forge ;  in  Delaware  Co.,  in  Birmingham,  Middletown,  Concord,  Aston,  Darby.  In 
Delaware^  at  Brandywiuo  Springs. 

Fibrolite  was  much  used  for  stone  implements  in  western  Europe  in  the 
"^Stono  age."    (AnaL  8,  4.) 

The  crystallization  of  sillimanite,  fibrolite,  bucholzite,  and  also  of  bamlite 
andxenoUte,  was  first  shown  to  be  orthorhombic  by  Desdoizeauz,  on  optical 
grounds.  The  terminal  planes  in  the  crystal  figured  by  the  writer  (annexed 
figure)  were  rough,  and,  as  stated  in  the  last  edition,  of  too  doubtful  import 
to  be  relied  on  for  their  angles  or  their  indications  as  to  the  symmetry  of 
thecrystala.  Afforded  0 A/ =105';  0 A m=  1 33"*  30',  m A/, back, =120**  80'. 

The  species  approximates  closely  to  andalusite,  but  appears  to  differ  in 
its  deayage,  that  parallel  to  t-i  being  very  perfect,  with  none  parallel  to  /; 
and  in  its  positive  bisectrix  and  mu(£  smaller  optic-axial  angle. 

Named  fibroUts  from  the  fibrous  massive  variety  \  bucholzitej  after  the 
chemist  Bucbolz ;  siUimanite^  after  Profl  Silliman. 


346 

^ 

-oY^^ 

I 

r 

324.  OYANTTB.  Talc  bleu  Sage^  Descr.  Cab.  de  TEcole  des  Hmes,  154,  1784.  Sappara 
Saussure  fits,  J.  de  Phys.,  xxxiv.  213,  1789.  BerQ  feuillet^  Sage^  J.  de  Phys.,  xxxi.  89,  1789. 
Cyanit  (fr.  Groiner)  Wem.,  Hofiin.,  Bergm.  X,  377,  893,  1789;  Wefm.,  ib.,  164,  1790;  Kyanite. 
DiBthene  H.,  Tr.,  ill.  101.  Bhstizit  (fr.  Pfitschthal,  or  ancient  Rhaetia)  Wem.^  Hoffm.  Min.,  it. 
b,  318,  1815,  iv.  b,  128,  1817. 

Triclinic.  In  flattened  prisms,  having  the  planes  i-I,  i-t,  I^  /',  i-2,  as  in 
the  annexed  transverse  section  (fig.  347) ;  0  rarely  observed.  Crystals 
oblong,  usually  very  long  and  blade-like. 


0  A  i-i=93°  15' 
0  A  a=100  50 
0  A  /'=96  42 
0  A  7=98  58 
7Ai-i=122  21 
i-iAi.l=106  16 


7a  /'=97°  4' 
iA  A  7=140  35 
i-IA7=145  41 
i-IA/'=13123 
i-iAv2=159  15 

7a  i-2=:166  26 
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ir 


is 


Cleavage :  i-l  perfect ;  i-i  less  so ;  0  imper- 
fect. Twins:  composition-face  i-f,  the  two 
planes  0  and  i-i  making  angles  with  one  an- 
other; either  Wg'A^handed  or  fe/lf-handed,  analogous  to  right-  and  left- 
handed  twins  of  orthoclase  (f.  314, 315,  p.  353) ;  also  a  kind  having  the  twc 
crystals  crossing  at  60°.    Also  coarsely  bladed  columnar  to  subfibrous. 

H.=5— 7-25,  the  least  on  the  lateral  planes.  G.=3-45— 3*7;  3-559^ 
white  cyanite ;  3*675,  blue  transparent ;  3*661,  Tyrol,  Erdmann.  Lustre  vit- 
reous— pearly.  Color  blue,  white,  blue  along  the  centre  of  the  blades  or  crys- 
tals with  white  margins  :  also  gray,  green,  black.  Streak  uncolored.  Trans- 
lucent— ^transparent.  Optic-axial  plane  inclined  about  30°  to  edge  i-l /i-l. 
and  60°  15'  to  edge  i-l/  U ;  bisectrix  negative,  very  nearly  normtS  to  i-i. 

Var. — The  white  cyanite  is  sometimes  called  RhoUmts, 
Cknap. — Sldi=3ilica  36*8,  alumina  63-2=100. 

Analyses :  1-3,  Arfredson  (Ak.  H.  Scockhohn,  1821,  i.  148,  and  Schw.  J.,  xzziv.  208);  4,  Bosalei 
IPogg.,  Wiii  160)  J  6,  Marignac  (Ann.  Ch.  Phys.,  xiv.  49) ;  6,  7,  A.  Erdmann  (Jahresb.,  xxiv.  811); 
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1.  Bdraas,  Norway 

36-4 

68-8 

2.  St  Gothard 

a4-38 

64-89 

3.           '*      later  an. 

36*9 

64-7 

4. 

36-6t 

68-11 

6.           ** 

86-60 

62-66 

6.  Boraas 

87  40 

61-86 

7.  Tyrol 

37-86 

6209 

8.  Grelner,  Tyrol 

87-80 

62-60 

9.  Saualpe,  Car. 

37-92 

61-60 

10.  Herajoki,  PinL 

42-12 

66'83 

11.  "Wennland 

40-02 

6846 

12.  Lincoln  Co.,  N.  0. 

37-60 

60-40 

8,  JacobBon  (Pogg.,  Izriii.  416) ;  9,  Kohler  (Ramm.  Hin.  Ch.,  657) ;  10:  M  )deen  (Arppe  UnderadkiLi 
141);  11,  Igelstrom  (J.  pr.  Ch.,  Ixiv.  61)j  12,  Smith  &  Brush  (Am,  J.  Set,  IL  xvL  371): 

Si         ^        Pe 

— =100-2  ArfVedson. 

=99-22        " 

=101-6        ** 

1-19=100-97  Bosales. 

0-84=100-60  Marigrnac.    G.=8-6. 

0-52,  Ou  019,  fl  0-61=100  68  Erdmaim.    G.=3-6287. 

0-71=100-16  Brdmann.    G.=8-661. 

1-08=100  98  Jacobsou.    G.=3-678. 

104,  Ca  0-42=  100-98  KoMer.  * 

0-46,  Oa  2-21,  £[  2-66=102-78  Mod.    Mixed  with  quarts. 

204=100-52  Igelstrom.    G.=3-48. 

1-60=99-60  Smith  &  Brush. 

Pyr.,  etc. — Same  as  for  andalusite. 

Obs.— Occurs  principally  in  gneiss  and  mica  slate.  Found  in  transparent  crystals  at  St  Goth- 
ard in  Switzerland  -  at  Greiner  and  Pfltsch  {rhoBtizUe,  or  white  yariety)  in  the  l^ol;  also  in 
Styria;  Carinthia;  Bohemia;  Norway;  Finland;  at  Pontivy,  France ;  Yilla  Rica,  South  America; 
in  Scotland,  at  Botriphinie  in  Banffshire,  at  Banchory  in  Aberdeenshire,  and  near  Glen  Tilt ;  in 
the  Shetlands  at  Hilswickness  Point;  in  Iieland,  at  Donegal  and  Mayo. 

In  N.  ffamp,y  at  JaSrey,  on  the  Monadnock  Mtn.  In  Mass.,,  at  Chesterfield,  Vith  garnet  in 
mica  schist ;  at  Worthington  and  Blanford  in  good  specimens ;  at  Westfield  and  Lancaster.  In 
Con7i.j  at  Litchfield  and  Washington  in  large  roUed  masses,  with  corundum  and  massive  apatite ; 
at  Oxford,  near  Humphreysville,  in  mica  sdiist  In  Vermonij  at  Thetford  and  Salisbury;  at  Bel- 
lows Falls  in  short  disseminated  crystals.  In  Penn.j  in  fine  spedmens  near  Philadelphia,  on  the 
Schuylkill  road  near  the  Darby  bridge ;  near  the  Schuylkill,  on  the  Eidge  road,  back  of  Bobiu 
Hood  tavern ;  at  East  and  West  Branford,  Chester  Oa ;  at  Darby  and  Haverford,  Delaware  Co. 
In  Maryland^  eighteen  miles  north  of  Baltimore,  at  Scott's  mill ;  in  Delaware  near  Wilmington. 
In  Virginia  at  Willis's  Mt,  Buckingham  Co ,  and  two  miles  north  of  ChancellorviUe,  Spotsyl- 
vania Co.  In  K  CarolinOy  on  the  road  to  Cooper's  gap  m  LiiAColn  Co.,  near  Crowder*8  Mto.^ 
with  lazuUte.    A  black  variety,  associated  with  rutile,  occurs  in  North  Carolina. 

Cyanite,  when  blue  and  transparent,  and  in  sufficiently  large  pieces,  is  employed  as  a  gem,  and 
somewhat  resembles  sapphire. 

Named  from  Kvav6s,  blue.  The  name  9appare  arose  from  a  mistake  by  Saussure,  Jr.,  in  reading 
a  label  of  this  mineral  on  which  it  was  called  sapphire ;  a  copy  of  this  label  is  given  in  J.  de 
Phys.,  zxziv.  213 ;  the  specimen  thus  labelled  was  from  Botriphinie  in  Scotland,  and  was  sent  by 
the  Duke  of  Gordon  to  Saussure  the  father.  IHathene  is  fVom  id,  iwice^  or  of  two  kinds,  and  aOiyot, 
tirongj  alluding  to  the  unequal  hardness  and  electric  properties  in  two  different  directions. 

Yon  Kobell  has  shown  (Ber.  Ak.  Miindien,  1867)  that  the  right  and  left-handed  twins  may  be 
easily  distinguished  by  means  of  polarized  light ;  they  give,  with  the  staurosoopo,  a  cross  some- 
what oblique  in  position ;  but  the  principal  optical  section  does  not  revolve  with  the  revolution 
of  the  crystal ;  while  the  colors  change  in  different  order  with  the  revolution,  according  as  the 
twin  is  right-handed  or  left-handed. 

Alt, — Cyanite  occurs  altered  to  talc  and  steatite. 

326.  TOPAZ.  Not  Tajraftoj,  Topazius,  O.,  P/i».,  or  Agric  [= Chrysolite  pt].  ChrysoUthoa 
pt  Plin.j  zzxvii  42.  Topasius  vulgaris=ChryBolithu8  veterum  de  Booi^  Gemm.,  1636.  Chryso- 
lithus  dt  Laetj  De  Gemm.  et  Lap.,  1647.  Topazius  vera  Saxonia  (&.  Schneckenstein)  Hienckdf 
Act  Aa  N.  Cur.,  Iv.  316.  Topas  WcUL,  ll*!,  lUI.  Topas  pt.  [rest  Beryl,  eta]  Oronst^  48, 
1758.  Chrysolithus  (fr.  Saxony)  Linn.j  Syst,  1768.  Topaze  du  Bresil,  T.  de  Saze,  de  Lisle, 
Crist,  1772,  1783,  with  figs.  Si,  Xl,  Ca,  :^e,  Bergm,,  Opusa,  1780.  Si,  Si,  and  Fluorine  Klapr^ 
Mem.  read  before  Ac.  Wiss.  Berlin,  1804,  Beitr.,  iv.  160,  1807 ;  Vauq.,  J.  d.  M.,  xvi  469,  1804 
(with  ref.  to  anal  by  Klapr.).  Pyrophysalite  (fr.  Finbo)  flw.  <fe  Berz.,  Afh.,  i.  Ill,  1806,  GehL 
J.,  iii  124»  1807=Physalith  Wem.,  Hoffm.  Min.,  iv.  b,  114,  1817. 

Ptonitb.  Weisser  Stangenschorl  Germ, ;  Wem.,  IJeb.  Cronst,  169, 1780.  Schorl  blanc  en 
prismes  strips  (fr.  Altenberg)  Sage^  Min.,  i.  204, 1 7  7 7 ;  de  lAsle^  Crist,  ii.  420, 1 7  83.  Schorlartigei 
Beril  [var.  of  Beryl]  Wern,^  Bergm.  J.,  i  374,  388,  17S9.  Stangensteui  [species]  KarsL^  Mus. 
Lesk.,  1789 ;  Tab.,  10,  69,  1800.    Schori  blanchatre  JDeiameOu,  Sdagr .  i  289 ;  Leuoolite  pt  tdL^ 
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T.  T^  iL  2f  9,  lt97.  Elcborlite  Klapr^  Crdl'g  Ann.,  L  896, 1T88.  Shorlite  JTw-ioan,  Min^  i.  28G, 
1794.  i>y«iiite  H^  Tr.,  iii  1801.  gi + Si + F  BuAok,  Schw.  J,  L  385, 1803.  FyoDite=Toi>aM 
=8ilioe  floats  alninineuse  JST.,  TaU.,  1809. 

Orthorhombic.  I^  7=124"  17',  0  A  1-*=138''  3' ;  a :  5 :  c=0-90243 : 1 : 
1-8920.  Observed  planes :  0 ;  vertical,  I,  i-t,  t-f ,  *-i,  i-J,  t-J,  t-l,  *-S ;  domes, 
|-i,l-t,  •'  "'^'^  '''  "'^  "^  "'^  -"^  °''-  ---^-^--^   '    »  -    .  c    .  . 

1-2 


t,  2-t ;  l-i,  4-1,  2-i,  -1^  3-t,  4-z,  8-? ;  octahedral,  \,  |,  1,  f  2 ;  1-2, 

;  IH ;  24 ;  1-2,  f «,  fa,  2-2,  f 2, 4-2 ;  i-s,  f « ;  f 4. 


O  A  f-t=148°  58' 
O  A  2-5=118  69- 
<?Ai=152  66 
O  A  1=146  47 
O  A  1=134  25 
O  A  2=116  6 
<?Af2=138  48 
O  A  |-«=145  65 
O  A  1-1=150  35 


0  A  f  1=147°  33' 

0  A  2-1=136  21 
■  0  A  4-i=117  40 

/A  1-1=169  27 

/A*-S=161  16 

/A*-«=150  6 
*-2  A  i-iy  ov.  »-«,=93  11 
v»At-2=136  35i 
i-tA*-8=141  46 


I  A  f,  mac.,=149°  31' 
iAl,     "     =1410 

1  A  1,  ov.  6>,=88  49i 

2  A  2-t=127  26i 

2-1 A  2-t,  ov,  <?,=92  42 
2  A  2,  inac.,=130  22i 
*-S  A  i-i,  ov,  i-t,=115  314 
i-l  A  *-i,  ov.  i-i,=129  22 


Crystals  nsaallv  henuhedral,  the  extremities  being  unlike.    Cleavage : 
basal,  highly  perfect.    Also  firm  columnar ;  also  granular,  coarse  or  fine. 


848 


349 


362 


363 


f!^ 


^^ 


»2 


Trombull,  Ct 


Schneckenstein. 


H.=8.  G.=:3-4— 3-65.  Lustre  vitreous.  Color  straw-yellow,  wine- 
yellow,  white,  grayish,  greenish,  bluish,  reddish ;  pale.  Streak  uncolored. 
TranBparent--subtranslucent.  Fracture  subconchoidal,  uneven.  Pyro- 
electnc.  Optic-axial  plane  i-l ;  divergence  very  variable,  sometimes  diflfer- 
mg  much  in  different  parts  of  the  same  crystal ;  bisectrix  positive,  normal 
to  O. 

Var« — 1.  Ordinary.  IlBiiallj  in  crystals;  common  form  prismatic  The  basal  deayage  is  an 
easily  obserred  cbaractor.    Crystals  from  La  Paz,  Mexico,  gave  Hessenberg  /A  7=124''  26'. 

FkffaaUUy  or  pyrophysalUe,  is  a  coarse  nearly  opaque  variety,  in  yellowish-white  largo  crystals 
from  Finbo;  it  intumesoes  when  heated,  and  hence  its  name  from  ^nt&u^  to  bloWf  and  irv/?,  fire, 

2.  Pycniie.  Structure  columnar,  but  very  compact  Has  been  considered  a  distinct  species  on 
the  ground  of  composition  (see  anaL)  and  crystallisation  (made  monoclinic  by  Forchhammer). 
But  Rose  has  made  out  that  the  cleavage  is  the  same,  and  the  form  probably  the  same ;  and 
Deodoizeanz  has  shown  that  the  optical  characters  are  those  of  topas.  Finally,  Bammelsberg*! 
recent  analyids  .f^ves  the  same  composition.    Named  from  irwi^f,  thick* 

Oomp^ — iSclSi,  with  ono-half  of  the  oxygen  of  the  silica  replaced  by  fluorine;  or,  specially,  %] 
li8iO'-hiSiF^=^con  15*17,  aluminum  29*58,  oxygen  84*67,  fluorine  20*58=100;  or,  SQicf 
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16*2,  flilidc  fluorid  28-1,  alumina  55*7=100.    The  formula  agrees  with  Stadcler's  rcgulta.  whc 
shows  (J.  pr.  Ch.,  zdz.  65)  that  the  fluorine  present  amounts  to  about  20-68  p.  c.  (see  below). 

Analyses:  1-3,  Berzelius (Schwelg  J.,  zri.  423,  AfhandL,  iy.  236);  4,  5,  Forchharomer  (J.  pr. 
Ch.,  zxiz.  195,  zzx.  400);  6-10,  Eammelsberg  (J.  pr.  Ch.,  zcri  7);  11,  Bucholz  (Schw.  J.,  i 
385);  12,  BerzeliuB  (L  a);  13,  Forchhammer  (L  c.);  14^  Bammelsberg  (L  a): 


gi 


£1 


F 


1.  Auerbach,  Saxony 

34-24 

67-45 

14-99  BerzeUna. 

2.  Brazil,  yeOow 

3401 

58-38 

15-06  BerzeUus. 

8.  Knbo,  pyrophysdUle 

34-86 

67-74 

15-02  BerzeUus. 

4.  Finbo, 

35-66 

56-16 

17-79  Forchhammer. 

5.  Trumbull,  Ct 

35-39 

55-96 

17-35  Forchhammer. 

6.  Schneckensteio 

(1)33-58 

56-54 

18*62  RaiPiDt 

t.  Schlackenwald 

(1)83-37 

66-76 

18-64  Ramm.    G.=3-520. 

&  Adun-Tschilon 

33-56 

56-28 

18-80  Eamm.    G.=3-568. 

9.  BrazU 

(})  33-73 

57-39 

16-12  Ramm.    G.=8-561. 

10.  Trumbull 

32-38 

65-32 

16-12  Kamm.    G.=8-514. 

11.  Altenberg,  Pyenite 

35-0 

48-0 

16*5  Bucholz. 

12.          "              " 

88-48 

5100 

.  1709  Berzelius. 

13.          "              " 

8904 

61-25 

18-48  Forchhammer. 

14.          " 

33-28 

66-32 

1612  Ramm.    G.=3-514. 

XTa  10  gave  0-66  ign. 


Deyille  (C.  R.,  lit  782)  obtained  for  topaz  : 
&  S]  Si 


1.  Saxony 

22-3 

54-3 

6-6 

17-8=100-4. 

2.  Brazil 

25-1 

53-8 

5-8 

15-7  =  100-4. 

Klaproth,  in  1795  (Beitr.,  L  10),  found  that  pyenite  lost  25  p.  c.  in  a  porcelain  oren;  and 
Forchhammer  (J.  pr.  Ch.,  xxix.  194,  xxx.  400)  obtaanod  for  the  loss,  at  the  fusing-point  of  iron,  of  the 
topaz  of  Trumbull,  Ct.,  23-635  p.  a ;  of  Brazil,  2303 ;  of  Finbo,  24-80.  H  St.  Claire  Beville  states 
(C.  R.,  xxrviiL  817)  that  topaz  loses  its  fluorine  as  fluorid  of  silicon ;  23  p.  c  of  this  fluorid,  in  his 
trials,  passed  off.  In  recent  experiments  made  under  Rammelsberg's  direction,  the  Finbo  mineral 
lost  in  a  porcelain  oven  ^2*98  p.  c. ;  Schneckenstem  2073;  Schlackenwald  17-73—16-23;  Trum- 
bull 16-27—19-55;  Brazil  15-40—14-29;  Altenberg  pyenite  19-98.  The  topaz  was  not  fused  in 
the  heating,  yet  somewhat  blistered  at,  surface.  The  Brazil  topaz  afforded  Rammelsberg  after  the 
heating  in  which  15*4  p.  c  were  lost,  Si  30-22,  ^i  7134,  F  1*56=103-12 ;  and  after  that  in  which 
the  loss  was  14*29  p.  c,  Si  30*10,  *1  7038,  F  2*47=102*95,  showing  that  the  part  lost  was  not 
strictly  fluorid  of  silicon,  but  may  have  included  some  fluorid  of  aluminum.  G.  Stadeler  (1.  a)  has 
shown  that  part  of  the  fluorine  escapes  as  fluohydric  acid,  and  makes  89*9  p.  c.  of  the  loss  to  be 
fluorine.  This  gives  for  the  Trumbull  topaz  (anal  5),  21*16  F;  the  Brazil,  20-71  F;  the  Finbo, 
22-29,  from  Forchhammer's  results,  and  20  66  from  Rammelsberg's ;  for  the  Saxon,  18*64  from 
Rammelsberg's  trials,  and  20-68  fh>m  Deville'a ;  the  mean  of  the  whole  20*68. 

Pyr.,  etc—B.B.  infusibla  Some  varieties  take  a  wine-yellow  or  pink  tinge  when  heated. 
Fused  in  the  open  tube  with  salt  of  phosphorus  gives  the  reaction  for  fluorine.  With  cobalt 
solution  the  pulverized  mineral  gives  a  fine  blue  on  heating.  Only  partially  attacked  by  sulphuric 
add.    G.  before  ignition  8*539,  after,  8-633,  Church. 

Obs. — ^Topaz  occurs  in  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  occasionally  with 
apatite,  fluor  spar,  and  tin  ore ;  also  in  talcose  rock,  as  in  Brazil,  with  euclase,  etc.,  or  in  mica  slate. 
With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rode  of  Werner  {lopdzoaime  of  Hauy). 
Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  are  not  uncommon. 

Mmuto  crystals  of  three  or  four  different  kinds,  and  two  or  tliree  kinds  of  liquids,  have  been 
detected  by  Sir  Bavid  Brewster  in  crystals  of  topaz.  (Edinb.  Trans.,  x.,  and  Am.  J.  ScL,  xiL  214 ; 
and  kter,  Edinb.  new  Phil.  J.,  II.  xvi  130,  Proc.  R.  Soc.  Edinb.,  iv.  548,  v.  95.)  See  under  Oh- 
OANio  Compounds. 

Fine  topazes  come  from  the  Urals,  near  Katharinenburg,  and  Miask ;  in  Nertschinsk,  beyond 
L.  Baikal,  in  (he  Adun-Tschilon  Mts.,  etc..  one  crystal  from  near  the  river  Urulga,  now  in  the  im* 
perial  cabinet  at  St.  Petersburg,  being  lit  in.  long,  6^  in.  broad,  weighing  22i  lbs.  av.,  and  mag- 
nificent also  in  its  perfect  transparency  and  wine-yellow  color.  Found  also  in  Eamschatka,  of 
jrellow,  green,  and  blue  colors ;  Villa  Rica  in  BrazU,  of  deep  yellow  color,  either  in  veins  or  nests 
m  lithomarge,  or  in  loose  crystals  or  pebbles ;  sky-blue  crystals  in  Cairngorm,  Aberdeenshire , 
Jameson  mentions  one  which  weighed  19  oz. ;  at  the  tm  mines  of  Schlackenwald,  Zinnwald,  and 
fihrenlViedersdorf,  and  smaller  crystals  at  Schneckenstein  and  Altenberg ;  the  Moume  mountainH, 
small  limpid  crystals  with  beryl,  albite,  and  mica,  in  drusy  cavities  in  granite.   Physalite  occurs  i£ 
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crystals  of  great  size,  at  Fossam,  Norway ;  Finbo,  Sweden,  in  a  granite  qaarry,  and  at  Broddbo 
in  a  boulder ;  one  crystal  from  this  last  locality,  at  Stockholm,  weighed  eighty  pounds. 

Topaas  occurs  also  in  the  Mercado  Mtn.,  in  Burango,  Mexico,  along  with  tin  ore  and  magnetite ; 
at  La  Paz,  province  of  Cruanaxuato.  Pycnite  is  from  Uie  tin  mine  of  Altenberg  in  Saxony ;  alsn 
those  of  Schlackenwald,  Zinnwald  in  Bohemia,  and  Kongsberg  in  Norway. 

In  the  United  States,  in  Cbnn.,  at  Trumbull,  with  fiuor  and  diaspore ;  at  Middletown  rare ; 
at  Willimantic,  with  columbite.  In  K  Car.^  at  Crowder*s  Mountain.  In  Utah^  near  39^  40'  N.  and 
1131'  W.,  W.  of  a  of  Salt  Lake,  in  Thomas's  Mts.,  on  Capt.  Simson's  return  trail  At  Trumbull 
the  crystals  are  abundant,  but  are  seldom  transparent,  except  those  of  small  size ;  these  are 
usoally  white,  or  with  a  tinge  of  green  or  yellow.  The  large  coarse  crystals  are  sometimes  six 
or  seyen  inches  in  diameter.  • 

A  variety  of  topaz  from  Bnudl,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balaa 
ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in  Brazil  From  their  peculiar  limpid- 
ity, topaz  pebbles  are  sometimes  denominated  gouUea  tPeait,  The  coarse  varieties  of  topaz  may  be 
employed  as  a  substitute  for  emery. 

On  the  cry  St.  of  topaz,  see  Kokscharof,  Min«  RussL,  il  198,  844,  iii.  195,  8*78 ;  Hessenberg,  Min 
Not,  No.  vU.  38. 

The  name  topaz  is  from  r«ira^o(,  an  island  in  the  Bed  Sea,  as  stated  by  Pliny.  But  the  topaz 
of  Pliny  was  not  the  true  topaz,  as  it  **  yielded  to  the  file."  Topas  was  included  by  Pliny  and 
earlier  writers,  as  well  as  by  many  later,  under  the  name  chrysolite. 

AXL — Topaz  is  found  altered  both  to  steatite,  and  kaolin  or  lithomarge. 


326.  ZSUOXiABS.  ffauy;  DeiameOLf  J.  de  Phys.,  xlL  156,  1792  (without  credit  toHauy); 
T.T.,  iu  254,  im  (with  credit  to  Hauy) ;  Eauy^  J.  d.  Mines,  v.  258, 1799,  Tr.,  iL  1801.  Euklaa 
Oerm, 

Monoclinic.  67=79°  44'=  <?  A  i-i,  I A  7=115°  0',  0  A  U=146°  45'  ; 
a:h:  ^=1-02943  :  1  :  1-5446=1  :  0*97135  :  1-50043.  Observed  planes  : 
vertical,  /(*),  i4(a\  iAQ>\  i-2{I),  i^(a),  i^{0)^  ^^(Z),  tJ^(y),  U^{h), 
t.3(^),  i-8(6),  i-18,  i-32;  i-f;  clinodoines,  i-Un),  l-i{o),  fl(y),  2-i,  3-i ; 
hemidomes,  ^',  J-i,  1-i ;  hemioctahedral,  1,  -1  (u) ;  1-2  (rf),  -1-2  (r),  j^2  (a) ; 

H(*),  V^H,H(y,  6-H?);  -i-3(«);  H(/);  i-H*),  -a-H*");  HW; 
V-V^(*);H(?'),H(«');  2-4(0.). 


a  A  7=122''  30' 
*4  A  i-2=107  40 
U  A  i-j=90 
a  A  14=127  5 
*4A-2-i=130  17 
■a  A  -1=112  50 
*4  A -1-2=101  53 
a  A  14=123  15i 
a  A  1-2=104  5 
HAH=105  49i 
-1-2  A  -1-2=156  14 
1-2  A  1-2=151  43 
-1  A  -1,  front,=134 
2-i  A  2-1=130  16 
Y4^(OT)AJyM^=123  22 


8M 


364A. 


a 


ii 


1-i  A  U,  top,=113<'  29' 
i-i  A  H  top,=143  42 


(?Afi=16r  61' 


Cleavage :  i\  very  perfect  and  brilliant ;  0,  i-i  much  less  distinct.    Found 
oiJy  in  crjBtak. 

H.=7'5.    Q.=3-098,  Haid.;  8-097,  blue,  from  Brazil,  Descl. ;  3-096- 
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3-103,  fr.  UraUj  Koksch.  Lustre  vitreous,  somewhat  pearly  on  the  cleavago- 
face.  Colorless,  pale  mountaiii-green,  passing  into  blue  and  white.  Streak  un- 
colored.  Transparent ;  occasionally  subtransparent.  Fracture  conchoidal. 
Very  brittle.  Double  refraction  strong;  optic-axial  plane  t-i;  bisectrix 
acute,  positive. 

Comp. — 0.  ratio  for  fie,  £L  Si,  fi=2  :  3  :  4  : 1.  ft'om  Damour^s  analyBis,  who  first  found  water 
to  be  a  constituexit ;  whenoe  (i£['+f  fie' +i^}Si= Silica  41*1,  alumina  S5*S,  glucina  17*4,  water 
6*2=100.  Fluorine  replaces  a  little  of  the  oxygen.  Analyses :  1,  Berzelius  (Bchw.  J.,  xzrlL  73) ; 
2,  Mallet  (PML  Mag.,  IV.  v.  127) ;  3,  Damour  (0.  R,  xl.  942) : 


§1 

3kl 

Fe 

l^e      fie 

Oa       Sn 

fi        P 

1. 

43-22 

80-56 

2-22 

21*78 

0-70 

—    =98-48  Beraeliufl. 

2. 

4418 

81*87 

1-81 

21*43 

0-35 

=99-14  MaUett 

8. 

(J)  41-63 

34*07 

1*03     16*97 

014    0-34 

6-04   0*38=100-60  Damour 

Pyr.,  eta — In  the  closed  tube,  when  strongly  ignited,  B.fi.  gives  off  water  (Damour).  B.B.  m 
the  forceps  cracks  and  whitens,  throws  out  points,  and  fuses  at  6*5  to  a  white  enamel.  Becomes 
electric  by  friction,  and,  when  once  excited,  retains  this  property  for  seyeral  hours.  Kot  acted 
on  by  adds. 

Obs. — Occurs  in  Brazil,  in  the  mining  district  of  Yilla  Bica^  with  topaz  in  chloritio  schist ;  in 
the  auriferous  sands  of  the  Orenburg  district,  southern  Ural,  near  the  river  Sanarka,  with  topaz, 
corundum,  cyanite,  eus.    One  Ural  crystal  measures  3  in.  by  f  in. 

The  crystallization  of  this  species  is  elaborately  detailed  by  Scbabus  in  the  Transactions  of  the 
Boyal  Academy  of  Vienna,  voL  vi.,  and  by  Kokscharof  in  Pogg.,  dii  848,  and  his  Russian  Min- 
eralogy. 

Eudase  receives  a  high  polish,  but  is  useless  as  on  ornamental  stone  on  account  of  iia  brittle- 
ness. 

Named  by  Haiiy  from  cv,  easily,  and  tXao),  io  break,  HaQy  states  that  his  name,  Eudase,  was 
published  by  Daubenton  in  an  early  issue  of  his  Tableau  meth.  de  Min^raux ;  but  the  particular 
edition  of  the  Tableau  (of  whidi  several  were  issued)  the  author  has  not  been  able  to  learn.  De- 
lametherie,  after  publishing,  in  1792,  the  name  and  description,  without  crediting  either  to  Hatlj, 
in  his  TJi^orie  de  la  Terre,  in  1797,  gives  Hauy  fVill  credit 

Eirst  brought  to  Europe  from  S.  America  by  Dombey,  in  1785. 

327.  DATOUTB.  Datolith  (fr.  Arendal)  Esmark  (undescr.) ;  Karsten  db  Klapr^  Gehlen^s  J.,  tl 
1806,  Klapr.  Beitr.,  iv.  854^  1807;  KarsL,  Tab.,  62,  1808.  Datbolit  Wenu,  1808.  Datholit« 
Brongikf  Min.,  il  397,  1807.  Ghaux  borat^e  siliceuse  R,  TabL,  17,  1809.  Esmarkit  Hausm., 
Handb.,  862,  1813.  Datolite  Aiki'n,  Min.,  1815 ;  Jameson,  iL  267, 1816.  Borate  of  Ume;  Boro- 
silicate  of  lime.    Humboldtite  Leoy,  Ann.  Phil.,  II.  v.  130,  1823. 

BotrioUt  ffa/usm.,  v.  Moll's  Efem.,  iv.  393,  1808.  Botryolith  Karat.,  Tab.,  62,  1808.  Chaux 
borate  siliceuso  var.  ooncretionn^mammelonn^  R,  Tabl,  17, 145, 1809.  Faser-datolith  Leonh., 
Handb.,  590, 1821.    BotryoUte. 


MonocHnic.  6^=89°  54'=  0  (below)  A  i-t,  I A  7=115°  3',  0  A  14=162^ 
27';  a:h:  c=0-49695  : 1 :  1-5712.  Observed  planes:  0  (a);  vertical,  / 
{d)j  iri  {c\  ir\  (J,  rare),  i-i  (^),  t-|  (r) ;  clinodomes,  14  (tf),  J-i  (^),  24  {g\ 
44  {m)  ;  hemidomes,  2-i  (7),  -1-t  {u\  -^4  (i;),  -2-i  (x),  -3-i  {f\  -4-i  (v), 
-6-i  («),  -8-i  (4^) ;  hemipyramidB,  |  (Jc\  1  (/),  |  {I  of  SchrSder),  2  {e\  4  (jS), 
^(n),-8(^of  S..);  -3.|, -6-3  (^) ;  -4-2  (i^);  -5^{K)i  -S^H;  12-4  (p); 
2-i(A),-4.i(3),-|-K^),8-i(y).  ^ 

OA-2-t=135^  13'  0  A  1=154°  52'  (?  A  6-3=108°  18' 

(?A-l-i=153  35  0  A  1=141  49  (?  A  4-^=121  58 

O  A  -6-i=108  37  Oa  2=130  23  Oa  8-ii=107  20 

0  A  1=149  33  Oa  -4=113  4  Oa  7=90  6 
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(?  A  1-^=90^  4' 
O  A  24=147  41 
(?  A  44=128  19 
/a  2=139  32 
/A  -4=157  1 
«  A  1=111 


t^  A  7=147^  32' 
i-iAi.i=128  9 
iri  A  24=90  5 
i^  A  44=90  4 
7a  7,  front,=115  3 
24  A  24,0V.  0,=115  21 


i-iAi-^,ov.i^.=76M8' 
44  A  44.  ov.  (9,=76  38 
2A2,adj.,=:131  38 

-2-iA-4=145  34 

-2-iAi-i=134  53 
jAi,adj.,=141  14 


Cleavage :  0  diBtinct    Also  botryoidal  and  globular,  having  a  columnar 
Btmctnre ;  also  divergent  and  radiating ;  also  massive,  granular  to  compact. 


865 


357 


IdeBojale. 


ToggiaxuL 


H.=5— 6*5.  G,=2-8— 3;  2*989,  Arendal,  Haidin^er.  Lustre  vitreous, 
rarely  subresinous  on  a  surface  of  fracture ;  color  white ;  sometimes  gray- 
ish, pale  green,  yellow,  red,  or  amethystine,  rai;ply  dirty  olive-green  or 
honey-yellow.  Streak  white.  Translucent;  rarely  opaque  white.  Frac- 
ture uneven,  subconchoidal.  Brittle.  Plane  of  optical  axis  i4 ;  angle  of 
divergence  very  obtuse ;  bisectrix  nearly  normal  to.  iri. 

Var.— 1.  Ordinary,  In  crystaLi,  glassj  in  aspect  Usual  forms  as  in  flgores.  Crystals  from 
Bergen  Hill,  examined  bj  Hessenberg  (Min.  Not,  No.  it.),  similar  to  flg.  355,  but  wanting  0,  -8-^. 
-6-8,  and  having  ^i,  6^  i-l    Those  of  Andreasberg  have  the  planes  O^i-s  I^  i-^  (these  three 
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quite  small) ;  A^i,  -g-i;  -4-<;  H  2-i;  0-i,  H  -4  -8,  3,  f ,  J,  -4-2,-8-^.  -H  3-^,  l-L  (SchiCcter. 
Fogg.,  zc7iil  84,  and  Bauber,  ib^  ciii.  116).  Those  of  Toggiana,  as  in  fig.  860,  with  alao  H 
i-l,  -S-i;  1-i,  4,  ij  -6-3,  -5-f  .  One  ot  Glen  Farg,  figured  by  Greg  &  Lettsom,  has  the  planes  of  the 
rhombic  prism  /  (cQ  very  large,  i4  (P)  narrow  linear,  the  clinodomes  2-t;  4-t  narrow,  and  the  oo- 
tahedral  planes  -4  (small),  }  (large),  1,  2. 

The  plane  i-t  is  usually  niade  0,  aad  0,  H  and  4-i,  /;  but  in  that  case  the  form  is  not  so  simply 
presented  as  in  the  above  figures.  l?he  angles  of  the  vertical  prisms  I,  t-S  are  very  nearly  identi- 
cal with  those  of  the  clinodomes  2-i,  4-t\  The  small  letters  added  to  the  crystallographic  symbols 
in  the  list  of  observed  planes  above,  are  the  lettering  of  Brooke  &  Miller  (Min.,  408)  and  of  Dauber. 
The  plane  t,  of  fig.  358,  makes  parallel  intersections  with  ^  and  4't,  but  not  with  2  and  2-t.  OAi= 
140°  -142%i4  A  i=  about  109^*  by  measurement. 

2.  Compact  mctssive.  White  opaque,  breaking  with  the  surface  of  porcelain  or  Wedgewood 
ware.    G.= 2*911,  Hayes;  2*983,  Chandler.    From  the  L  Superior  region  (anaL  8). 

8.  Botryoidai;  Boiryoliie.  Badiated  colunmar,  having  a  botryoidal  surface,  and  containing  more 
water  than  the  crystals.  The  original  locality  of  both  the  crystallized  and  botryoidal  was  Axendal, 
Norway. 

Ooinp.—0.  ratio  for  ft,  S,  Si,  fi=2  :3  :4:  1;  (Ca«,fi:«,B)Si,  in  which  S":CaS:B=l  :  2: 
3=:Silica  31-6,  boric  acid  21-9,  lime  35*0,  water  6-6=100.    For  botryolite,  the  ratio  2:3:4:2. 

Analyses:  1,  Stromeyer  (Pogg.,  zii.  157);  2,  Du  Menil  (Schw.  J.,  Ill  364);  3,  4^  Bammels- 
berg  (Pogg.,  xlvii  175);  5,  Bechi  (Am.  J.  Set,  II.  adv.  66);  6,  Tschermak  (Kenng.  Uebers.,  1860, 
67);  7,  Whitney  (Am.  J.  ScL,  IIL  iv.  485);  8,  0.  F.  Chandler  (ib.,  rrxviil  13);  9,  A.  A.  Hayes 
(J.  N.  H.  S.,  Boston,  viiL  62) ;  10,  Bammelsberg  (L  c): 


1.  DaioUU.  Andreasberg 

2.  "  " 
8.        "                 " 

4.  *<        Arendal 

5.  Mt.  Capordano 

6.  Toggiana 

7.  I.  Boyale,  D<U6Uii& 

8.  L.  Superior,  wMU 

9.  "  " 
10.  Arendal,  Botryolite 


gi 

37-36 
38-51 
38-48 
37-65 
87-50 
S8-2 
37-64 
37-41 
(J)  38-12 
36-08 


B 

21-26 
21-34 
20-31 
21*24 
22*03 
[21-2] 
[21-88] 
[21*40] 
22-40 
19-34 


Oa  fl 

35-67  5-71=100  Stromeyer. 

36-59  4*60=100-14  Du  MeniL 

35*64  5-67 =100  Bammelsberg. 

85*41  5-70=100  Bammelsberg. 

86*34  1*66,  3tl  0-85,  Mg  2*12=99-41  BecllL 

34-9  6-7 = 100  Tschermak. 

34-68  5*80,  }iln  <r.=100  Whitney. 

3511  6-73,  XI,  Fe  0-35=100  Chandler. 

33-23  8-97,  atl,  Fe  0*62,  Ou  0-04,  qU  1*94=99*72  H. 

35-22  8-63=99-27  Bammelsberg. 


Pyr.,  etc« — ^In  the  closed  tube  gives  off  much  water.  B.B.  Aises  at  2  with  intumesoenoe  to  a 
dear  glass,  coloring  the  flame  bright  groen.    Gelatinizes  with  muriatic  add. 

Obs. — DatoUte  is  found  in  trappean  rocks;  also  in  gneiss,  dioryte,  and  serpentine;  in  me- 
tallic vems ;  sometimes  also  in  beds  of  iron  ore.  Found  in  Scotland,  in  trap,  at  Kilpatrick  Hills, 
Glen  Farg  in  Perthshire,  and  in  Salisbury  Craigs ;  in  a  bed  of  magnetite  at  Arendal  in  Norway, 
and  in  Uto  in  Sweden ;  at  Andreasberg,  in  veins  of  silver  ores,  in  argillaceous  schist,  with  apo- 
phyllite,  etc. ;  at  Niederkirchen  and  Sonthofen  in  Bavaria  (the  humholdlUe) ;  in  granite  at  Baveno 
near  Lago  Maggiore,  one  crystal  from  which  place  measured 4^  x  3}  x  1^  inches;  at  the  Seisser 
Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen;  at  Mt  Catini,  Tuscany,  in  gabbro;  at  Toggiana 
in  Modena,  in  serpentine ;  in  dior3rte,  on  the  Bosskopf,  near  Freiburg,  in  Brisgau. 

Datolite  occurs  crystallised  and  massive  at  the  Bocky  Hill  quarry,  Hartford,  Conn.,  in  the 
north-east  part  of  Southington,  near  Mr.  Hamlen's,  in  amygdaloid,  both  In  crystals,  fibrous,  and 
massive;  also  in  Berlin,  near  Kensington;  in  the  north-west  part  of  Meriden  and  at  Middle- 
field  Falls,  Conn;  in  better  specimens  at  Bearing  Brook,  14  miles  from  New  Haven,  where  the 
crystals  (f.  365-356)  are  sometimes  half  an  inch  long,  and  nearly  pellucid ;  the  author  obtained 
from  a  transparent  crystal  of  this  locality  /A  7=116*'  12',  giving  by  calculation  for  i-S  A  i-S  76** 
28';  tlio  plane  s  is  not  quite  even,  and  is  often  unpolished;  in  N.  Jersey,  at  Beigen  Hill,  in 
splendid  crystals ;  in  trappean  rocks,  both  crystals  and  the  opaque  white  compact  varie^  (anaL 
8),  in  the  Lake  Superior  region,  at  the  Minnesota,  Quincy,  Marquette,  Ash-bed,  and  other 
mines ;  at  the  Superior  mine  near  Ontonagon,  and  on  Isle  Boyale. 

Named  from  aarco/tai,  to  divide^  alluding  to  the  granular  structure  of  a  massive  variety.  Werner 
.13  Produced  an  h  after  the  first  i  without  reason,  and  most  subsequent  authors  have  followed  him 
in  this;  but  not  Earsten,  nor-Leonhard  who  pronounced  it  wrong,  nor  Haidinger,  Aikin,  Jame* 
son,  and  others. 

Levy  gave  the  name  humboldtM^  to  crystals  which  he  found  to  be  monodxMC^  datolite  having 
been  made  orthorhombio  by  Hady.    Wollaston  proved  their  identity  with  datolite. 

Alt — ^Haytorite  is  datolite  altered  to  chalcedony. 
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328.  aVABJanriL    Ouiscardi,  ZS.  G.,  x.  H  186a 

Tetragonal.  (?Al-£=169^  38';  a=0-3712. 
Observed  planes  as  in  the  figure.  0  A  2-i= 
143^  33',  U  A  1^=110^  22',  i-l  A  2-i=126°  27', 
i-i  A  t-2=153°  26',  i-i  A  i-3==161°  27'.  In  thin 
tables ;  fig.  362  a  top  view ;  planes  i-i  sometimes 
wanting;  14  and  2-i  observed  in  onljr  one  of 
the  two  zones.  Cleavage  parallel  to  t-t,  rather  ^ 
imperfect. 

H.=6.  Q.=:3'4:87.  Lustre  of  cleavage-face 
somewhat  adamantine.  Color  sulphnr-yellow, 
honev-yeUow,  pale  or  dark.  Streak  uncolored, 
or  whitish-gray.     Transparent  to  translucent. 

Oomp.— (Ca+fi)  Si,  same  as  for  titanite.  Analysis  by  Guiscardi  (L  c):  §i  33*64,  ¥i  33*92,  Oa 
28*01,  ¥%  Mn  ir.    The  oompound  is  consequently  dimorphous, 

Pyr.,  eta. — ^The  same  as  in  titanite. 

Obfl. — Found  in  smaU  cavities  in  a  grayish  trachyte,  on  Monte  Somma,  along  with  glassy  feld- 
spar and  nephelite.  The  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  hornblende,  and  melanite. 
In  one  case  in  the  common  rock  of  Somma,  consisting  of  feldspar  and  nephelite,  and  here  along 
with  sphene. 

As  titanic  add  itself  is  trimorphous,  it  is  not  strange  that  a  compound  containing  it  should  be 
dimorphoua. 

329.  TITAIHTB.  Nouv.  substance  minerale  (fr.  Chamouni)  Pidei^  J.  de  Fhys.,  zzzl  368, 
1787  ;=Kctite  DeUmeth.,  T.  T.,  it  282,  1797.  Titanit  (fr.  Passau)  KJoj^,,  Beitr.,  i  245,  1795 ; 
=!ntane  silioeo-calcaire  Davbenton^  TabL,  1799,  R^  Tr.,  iv.  1801  ;=Braun  Manakera  Wtm.^  Min. 
SysL,  1808,  Leonh.  Tasch.,  iit  311,  1809.  Schorl  rayonnante  en  goutti^e  [or  channelled  Actin- 
elite,  the  cryst  being  twins  with  a  reSnt.  angle]  Sauasurey  Voy.  Alpes,  iv.  103,  1796;=Sphene 
H,  Tr.,  ilL  1801  ;=Gelb  Menakerz  Wem,,  1808, 1.  a 

S^^ine  (fr.  Karone,  Dauphiny)  Fl.  de  BeUevue,  J.  de  Phys.,  h*.  443,  1800.  Spinthdre  ^.,  Tr., 
IT.  1801. 

Ligurite  (fr.  Stura,  Apennines  (liguria))  Viviam,  Mem.  Ace.  Sd  Genova,  Hi.,  J*,  de  Phys., 
lixviL  236,  1818.  Groenovite  (fr.  St.  Marcel)  Duf,,  Ann.  d.  M.,  III.  xvii.  529,  1840.  Lederite 
Shep.,  Am.  X  Scl,  tttit.  357,  1840.    Aspidelite  Weibye. 

Monoclinic.  C=60°  17'=  (9  A  i-i;  I A  7=113°  31',  0  A  14=159°  39' : 
a:h  :  <?=0'56586  :  1  :  1*3251.  Observed  planes:  0;  vertical,  t^,  i-i,  i, 
i-3 ;  clinodomes,  2-^,  44,  J^ ;  hemidomes,  -J-^  (or  ^^-i),  -2-i,  -5-i,  f-i,  |-«, 
1-i,  2-i ;  hemioctahedral,  i,  f ,  1,  -1,  2,  -2, 4,  -4 ;  1-2,  2-2,  -4-2 ;  -3-3 ;  f-f ; 
H;  l.i,-3.i,6.ft,fJ^,l4. 


iAi-i(P)=119 
A  l-i(aj)=159 

1  A  4-H«)=123  59 
A  irr)=114  30 
A  1(3)=154  19 

I  A  2(n)=141  44 

.  A  -1(Z)=139  26 
A  -2(^)=109  37 
A  1(«)=149  43 


r.f 


61 


2(n)  A  -2(0,  ov.  7,=108'' 
2(n)A/(/')=162  46 
2(»)At-i(P)=144  56 
2(»)A2(«)=136  12 
-1(Z)  A  -1(0=133  52 
-2(OA-2(<)=110  53 

-4  A -4=106  3 
2-2(e)  A  2-2(«)=157  18 
1-2(10)  A  l-2(w)=164  36 


39' 
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6-*(«)  A  iA(J>)=UO°  21' 
-3-i(m)  A  -3-4(m)=Y6  7 
-3-J(»i)Ai-i(J)=14127 

»^P)A*-3(o)=167  41 

S63 


44(«)  A  4-K«),  ov.  6),=6r  68' 
J(r)  A  i^P)=146  45 
l-t4)  A  i4(P)=140  43 
*^P)A4-i(J)=90 


861 


Semdine. 


Spintbere. 


\^ 


370 


Greenorite. 
369 


Ledarite. 

Cleavage:  /sometimes  nearly  perfect ;  t-i  and  -1  much  less  so;  rarely 
(in  greenovite)  2  easy,  -2  less  so;  sometimes  hemimorphic  (f.  372). 
Twins :  composition-face  i-i,  and  twinned  either  (a)  by  revolution  on  an 
axis  normal  to  i-i,  or  (J)  on  a  vertical  axis ;  the  former  very  common,  and 
usually  producing  thin  tables  with  a  reentering  angle  along  one  side ;  some- 
times elongated,  as  in  f.  373 ;  occasionallv  m  double  twins,  or  fours,  as 
would  be  represented  by  two  f.  373  united  back  to  back.  Sometimes  mas- 
sive, compact ;  rarely  lamellar. 

H.=5— 5'5.  Q'.=3'4:— 3*56.  Lustre  adamantine — ^resinous.  Color 
brown,  gray,  yellow,  green,  and  black.  Streak  white,  slightly  reddish  in 
greenovite.  Transparent — opaque.  Brittle.  Optic-axial  plane  i-l;  bisec- 
trix positive,  very  closeljr  normal  to  1-i  (x);  double  refraction  strong; 
axial  divergence  53°-56°  for  the  red  rays,  46-45®  for  the  blue ;  Desd. 

Oomp.,  Var.— (Ca-hfi)  Si,  which  is  equivalent  to  fi  §i  (smoe  R  0+RO"=R'0*)j  it  being  * 
8 :  2  silicate,  like  andaluslte,  but  one  in  which  titanium  forms  part  of  the  base. 
Yar.  1.  Ordinary,  (a)  TitaniU ;  brown  to  black,  the  original  being  thus  colored  also  opaque  or 
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385 


subtraiiBlacent  (5)  Sjfiiene  (named  from  o^fiw^  a  wedge) ;  of  light  shades,  as  jellow,  greenish,  etc, 
md  often  translncent ;  the  original  was  yellow. 
Ligttrite  was  an  apple-green  sphene;    SpirUhere  (or  Semeline)  a  greenish;  named  8pinffter9 

372 


Piotite. 


Rothenkopf. 


Schwaraenstein. 

from  its  lostre,  and  semeUne  ftt>m  semen  Unij  flax-seed,  alluding  to  a  common  form.     Lederikj 
brown,  opaque,  or  subtransluoent,  of  the  fbrm  in  f.  369. 

2.  Jfangaateaian ;  CfreenovUe,    Bed  or  rose-oolored,  owing  to  the  presence  of  a  little  manganese. 

3.  In  the  crystals  there  is  a  great  diversity  of  form,  arising  from  an  elongation  or  not  into  a 
prism,  and  from  the  occurrence  of  the  elongation  in  the  direction  of  different  diameters  of  the 
fundamental  form,  (a)  Long  prismatic  in  the  direction  of  the  prism  I^  f.  367  of  spinthere, 
from  Dauphiny ;  short  prismatic,  in  the  same  direction,  f  369,  lederiUf  (torn  northern  New  York ; 
(c)  oblong  prismatic  in  the  direction  of  the  edge  2/2,  very  common,  f.  363-365 :  (d)  in  the  direction 
of  the  edge  -1  /  -1,  t  368  (from  Naumann);  e  in  the  direction  of  the  prism  4-t;  f  371,  pictile,  and 
f.  373  twin  from  Schwarzenstein ;  (/)  not  elongated,  of  which  f.  866  is  one  example  among  many 
widely  different.  Besides  these  there  are  (g)  kemimorphic  forms,  as  in  f.  372,  the  planes  of  the 
opposite  extremities  of  the  crystal  being  unlike. 

Analyses:  1,  Klaproth  (Beitr.,  i.  246);  2,  3,  Bosales  and  Brooks  (Pogg.,  Ixii.  268);  4,  Fuchs, 
(Ann.  Ch.  Phann.,  xlvi.  319);  5,  II.  Rose  (Pogg.,  Ixii.  263);  6,  Marignac  (Ann.  Oh.  Phys.,  IIL 
xir.  47);  7,  Delesse  (Ann.  d.  Mines,  lY.  vi.  325);  8,  T.  &  Hunt  (Am.  J.  Sd.,  U.  xy.  442);  9, 
Arppe  (AnaL  Finske  Min.,  34)  : 

Ca 

83     =101  Klaproth. 
25-00,  ^e  3*93=  102-12  Brooks. 
22-25,  fe  5-06=99-43  Resales. 
24-18=99-91Puch8;  a=8-44. 
26-61,  fe  0-96=101-44  Rose;  a.=8-686. 
27-66,  *e  0-76,  Sin  0-76=100  Marignac. 
24-3,  Mn  8-6=100-3  Belesse. 
28-31,  ign.  0-40=100-54Hunt;  G.=3-5. 
21-76,  *e  0-76,  ]S[g  0-08,Xl  1-05,  ign.  0-38=98-62  A. 

Pyr^  etc — ^B.6.  some  varieties  change  color,  becoming  yellow,  and  fuse  at  3  with  intu- 
mescence, to  a  yellow,  brown,  or  black  glass.  With  borax  they  afford  a  dear  yellowish- 
green  glass.  Imperfectly  soluble  in  heated  muriatic  acid ;  and  if  ^e  solution  be  concentrated 
along  with  tin,  it  becomes  of  a  fine  violet  color.  T^ith  salt  of  phosphorus  in  R.F.  gives  a  violet 
bead ;  varieties  containing  much  iron  require  to  be  treated  with  the  flux  on  charcoal  with  metal- 
lic tin.    Completely  decomposed  by  sulphuric  and  fluohydric  adds. 

Obs. — ^Titanite  occurs  in  imbedded  crystals,  in  granite,  gneiss,  mica  schist,  syenite,  dilorite 
■chist*  and  granular  limestone ;  also  in  beds  of  iron  ore,  and  volcanic  rocks,  and  often  assodated 
with  pyroxene,  hornblende^  chlorite,  scapolite,  zircon,  etc.     Found  in  complicated  compounc 


Si 

*l 

1.  Passao,  5a. 

36 

83 

2.        " 

30-63 

42-66 

3.  Arenda],5n. 

81-20  . 

40-92 

4^  Schwarzenstein,  yw. 

32-52 

43-21 

5.  Zillerthal,  ywK  gn. 

32-29 

41-68 

6.  Piedmont,  GreenovUe 

32-26 

88-67 

7.         *•                *' 

30-4 

42-0 

8.  Granville,  LederUe 

31-83 

4000 

9.  Frugard,  Finl.,  bn. 

81-03 

43-67 
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crystals  of  a  pale  green  color  and  transparent,  in  the  Qrisons,  Switzerland,  associated  vMi 
feldspar  and  cUorite  ]  in  mica  slate  at  St.  (rothard ;  also  at  Mont  Blanc,  and  elsewhere,  in  the 
Alps ;  on  crystals  of  oaldte  at  Ghalanches  and  Karomme»  in  Dauphiny  (the  apifUhere  H.) ;  in  small 
reddish  crystals  in  the  protogine  of  Pormenaz  and  Chamouni  (pictiie  Saus.) ;  in  lai^  broad,  yel- 
lowish or  reddish-green  crj'stals,  with  colorless  apatite,  in  a  talcose  schist  at  Ak,  Piedmont 
{Uguriie) ;  in  pale  yellowish-green  transparent  or  translucent  crystals,  laceolate  in  form,  lining 
fissures  in  titanic  iron  at  Arendal,  in  Norway  [a^idelUe  Weibye) ;  at  Achmatovsk,  Urals ;  at  St. 
Marcel,  in  Piedmont,  with  manganesian  epidote  and  romeine  QreenoviU  Duf.,  anaL  6,  7) ;  at  YaL 
Maggia,  Piedmont ;  at  Schwarzenstein,  Tyrol ;  at  Felberthal  in  Pinzgau ;  at  Fmgard,  in  Fmland, 
of  a  brownish-black  color  (anal.  9).  Small  crystals  occur  in  syenite  at  Strontian  in  Aigyleshire, 
near  Griffel  in  Galloway;  at  Craig  Cailleach  in  Perthshire;  in  Inverness;  near  Tamtock;  near 
Tremadoc,  in  North  Wales,  with  brookite ;  at  Grow  Hill,  near  Newry,  Ireland. 

Occasionally  it  is  found  among  yolcanic  rocks,  as  at  Lake  Laach  {aemeline  of  P.  de  Belleyue), 
and  at  Andomach  on  the  Rhine. 

Occurs  in  Canada  at  GrenyiUe,  Elmsley,  Burgess,  and  Grand  Calumet  Island,  in  amber-colored 
crystals ;  in  the  trachytes  of  Yamaska,  Shefford,  and  Brome  Mts.  In  Maine^  in  fine  cryatalfl 
atSanford,  also  at  Thurston.  In  Mass.,  good  crystals  in  gneiss,  in  the  east  part  of  Lee;  at  Bolton 
with  pyroxene  and  scapolite  in  limestone ;  at  Pelham.  In  Conn.,  at  TrumbulL  In  y,  York,  at  Roger's 
Rock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with  graphite  and  pyroxene ;  at 
Gouyemeur,  in  black  crystals  in  granular  limestone  with  scapolite ;  in  Diana  near  Natural  Bridge, 
Lewis  Co.,  in  dark  brown  crystals,  among  which  is  the  variety  lederiU  (f.  869),  in  which  cleavage 
is  distinct  parallel  to  /;  the  crystals  are  sometimes  nearly  three  inches  square ;  at  Rossie,  St. 
Lawrence  Co.,  in  pale  red  and  brown  crystals  with  apatite,  pargasite,  and  feldspar;  in  Maoomb  near 
Pleasant  Lake ;  in  Orange  Co.,  in  large  crystals  abundant  in  limestone,  near  Duck-oedar  pond,  in 
the  town  of  Monroe ;  near  Edenville,  in  light  brown  crystals,  sometimes  nearly  two  inches  across, 
in  limestone ;  five  miles  south  of  Warwick,  in  large  g^yiah-brown  crystals,  with  zircon,  horn- 
blende, and  iron  ore;  also  in  small  crystals  a  mile  south  of  Amity;  in  Westchester  Co.,  near 
Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  near  West  Farms,  in  small 
reddish-brown  prisms.  In  N.  Jersey,  at  Franklin,  of  a  honey-yellow  color.  In  Penn,,  Bucks  Co., 
three  miles  west  of  Attleboro*,  associated  with  tabular  spar  and  graphite. 

The  crystallization  was  first  dearly  made  out  by  G.  Rose  in  1821.  For  recent  observations 
see  R.  ft  M.  Min. ;  Desd.  Min. ;  Hessenberg  Min.  Not,  Nos.  i.  to  vii ;  y.  Rath.,  Pogg.,  cxy. 
466.  Breithaupt  states  that  much  sphene  is  triclinic  (Haindb.,  ii.  744,  B.  H.  Ztg.,  xxv.  107).  Fig. 
870  above  is  ideal,  bciog  intended  to  exhibit  the  relative  positions  of  the  planes  on  the  fundamental 
nrism,  and  the  letters  used  on  the  planes  by  authors,  as  well  as  the  symbols.  Fig.  368  is  from 
Naumann,  drawn  after  his  view  of  the  fundamental  form ;  and  fig.  373  (fVom  Hessenberg)  is  simi- 
lar in  this  respect,  but  a  side  view. 

Alt. — Sphene  occurs  of  little  hardness,  dull  in  lustre,  and  hydrated  fW>m  alteration.  Crystahi 
of  this  kind,  found  in  a  decomposing  feldspar,  with  zircon  at  Green  River,  Henderson  Co.,  N.  C, 
have  been  named  by  C.  U.  Shepard  (Am.  J.  Scu,  xxiL  96,  1866)  Xanihitane.  Color  pale  yellowish- 
white;  H.=3*5;  G.=2'7— 8*0,  and  stated  to  contain  12*5  p.  c.  of  water.  Also  occurs  altered  to 
steatite. 

Artif.~Formed  in  crystals  by  heating  together  3  Si,  4  If'i,  and  chlorid  of  caldum,  the  composi* 
tion  of  them  (^)  Si  30*5,  Ti  41-7,  Ca  27*8=100;  and  the  manganesian  (greenovite)  by  adding 
chlorid  of  manganese  (Hautefeuille). 

330.  Gbotbitb  Dana.  (Titanite  P.  QroUi,  Jahrb.  Min.,  1866, 44.)  P.  Groth  has  shown  that  tho  ti- 
tanite-like  mineral,  from  tho  syenite  of  Plauen  Grund  near  Dresden,  differs  in  composition  and 
deavage  from  ordinary  sphene.  The  form  is  monodinic  in  habit,  being  somewhat  like  f.  863  and 
367 ;  but  there  is  distinct  deavage  parallel  to  one  2,  and  little  distinct  parallel  to  the  other.  The 
ang^s  are  2  A  2=136';  2  on  1-1=155"  19'  to  156"  20';  1-i  on  U  about  162'.  H.=6-6.  a.= 
3-52 — 3*60.  Lustre  vitreous  to  greasy.  Color  dove  to  blackish-brown ;  in  thin  splinters  reddish- 
brown  and  translucent.    The  altered  mineral  is  isabella-yellow  to  pale  yellowi«h-brown. 

Composition  according  to  Groth  (L  c):  (f)  Si  80*51,  ti  81*16,  Fe  5*83,  ^  Y  2*44,  Mn  1-02,  Oa 
ai-a4=102-30.  It  gives  the  0.  ratio  for  R,  fi,  ti,  Si,  8*95  :  323  :  12*16  :  16*15,  or  for  bases  (ti 
induded)  to  silica,  2484 :  1616=3  :  2.  The  gener^  formula  is  therefore  (It^  R^,  S)  §L  The  analy- 
sis corresponds  very  nearly  to  8  Si,  6  ti,  1  fi,  9  (Ca  ]i£n).  It  is  therefore  a  titanite  in  which 
one-half  of  the  bases  consists  of  3  Ca'+ 1  (Fe,  Al).  If  not  a  result  of  alteration,  and  the  char* 
acter  of  the  cleavage  is  a  constant  one,  it  should  rank  as  a  distinct  spedes. 

Castellitb.    Castellit  BreiUh.,  B.  H.  Ztg.,  xxv.  118,  1866.    Monodinic.    In  very  small  and  ez 
ceedingly  thin  8-8ided  tables,  having  for  the  angles  of  the  rhombic  prism  118^  and  62**.   Cleavage 
prismatic?     H.=5-5— 6.    G.  =3*150.    Lustre  vitreous,  somewhat  adamantine.    Color  wine-yel- 
low to  wax-yellow;  streak  colorless.    Frag^e. 

According  to  Plattoer  it  acts  B.B.  like  titanite,  giving  evidence  of  tho  pieaence  of  titanic  ftdd, 
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hme,  and  silica,  bnt  with  loss  of  the  first  and  more  of  the  last  than  in  sphene.  Occnrs  in  tLs 
phonoUte  of  Holenldok  Mtn^  near  Proboscht,  and  in  that  of  Sdlodiz— a  rock  containing  also  sahi- 
din,  hornblende,  angite,  ilmenite,  and  apatite. 


331.  KZIZZiHAUITB. 


Keilhauit  A,  Erdmam,  Ak.    H.  Stockh.,   855,   1844. 
Scheerer,  Fogg.,  Iziil  459, 1844. 


Yttrotitaiiit 


0=0  A  i4=122\  /A  7=114* 


Monodinic,  and  near  sphene  in  angles, 
(calc.  from  7  A  i-i)  (fig.  374)  ;  I A  i4= 
147%  (?A2=143°  80',  7a2=163*^  30', 
-2A-l=149°,i-iA2-i=125°,frommear 
surementa  witii  the  common  goniometer 
bv  D.  Forbes;  0  A  1=11^  26',  and 
O  A  -1=140®  42',  from  calculations  by 
Hansteen ;  faces  of  the  crystals  rather 
rough.  Twins  verj  common:  plane 
of  composition  i4  (hg.  375).  Cleavage 
quite  distinct,  parallel  to  2. 

H.=6-6.  Gr.=:3-519  to  3-72,  D.  Forbes;  3-69,  Scheerer;  3-716— 3*733, 
Kammelsber^.  Lustre  vitreous  to  resinous.  Brownish-black ;  in  splin- 
ters brownish-red  and  translucent;  also  dull  brown  and  pale  grayish- 
brown.     Streak-powder  grayish-brown  to  pale  dirty  yellow. 

Oomp. — (ft*,  ft*^  fi)  Si,  haying,  like  sphene,  titanium  among  the  basic  metals ;  but  oontaining  the 
sesqulozyd  alumina,  and  traces  of  gludna,  and,  besides  lime,  the  protoxyds,  jttria,  protozjd  of  iron, 
eta 

Analyses:  1,  2,  Erdmann  (L  a);  3,  D.  Forbes  (Edinb.  N.  PhiL 
Rammelsbeig  (Pogg.,  oyL  296): 


» protoxyds,  yttria,  protozyd  of  iron, 
11,  L  62,  and  ilL);  4,  5, 


Si 

1.  3000 

2.  29*46 
S.  31-33 
4.  Maasive    29*48 


ft 

29-01 
2814 
28-04 
26-67 


6*09 
6*90 
8-08: 
6-45 


9e  Sin 

6-35        0-67 
6-48        0*86 
66-87  Mn  0-28 
6*75  tr. 


€e 
0-82 
0-63 


Be 


0-62 


Ca 

18-92 
18-68 
19-56 
20-29 


6.  OrysL      28*60    2704    6-24      6-90  tr.      


9-62=:  100*98  Erdmann. 
9*74=99-88  Erdmann. 
4-78=99-41  D.  Forbes. 
8-16,  Mg  0-94,  k  0-60,  ign. 
0-54=98*88  Ramm. 
17*15  1208,   Mg    <r.,   ign.  3*59= 
100*60  Ramm. 


BammelBberg's  analyses  afford  for  the  oxygen  ratio  between  silica  and  the  other  ingredients, 
anal  4,  16-72  :  22*94=2  :  3,  and  anal  6,  16*20  :  22*71=2  :  8;  oonforming  to  the  other  analyses 
in  the  fundamental  ratio  of  the  species. 

Pjr^  etc.— B.B.  fuses  with  intumesoence  easily  to  a  black  shining  glass.  Yields  an  iron-col- 
ored glass  with  borax,  which  in  the  inner  flame  becomes  blood-red.  With  salt  of  phosphorus 
gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  ylolet  bead.  Reaction  of  man- 
ganese with  soda.    Decomposed  by  muriatic  add. 

Obff.— Occurs  near  Arendal,  Norway;  at  Bu6e,  Arkeroe,  Alye,  and  Narrestde,  in  a  feld- 
spathic  rock,  both  in  crystals  and  massive.  Crystals  weighmg  2^  lbs.,  and  masses  of  16  to  20  lbs., 
are  mentioned  by  Forbes.  A  dull  brown  massive  kind  firomAlve  gave  G.=3*72;  and  a  pale 
grayish-brown  8*603 ;  a  spedmen  from  near  Karrestoe,  G.=d-619.  The  Alve  keilhauite  has  two 
deavages  indined  to  one  another  138''  (Forbes  &  Dahl,  Nyt.  Mag.  f  Nat,  ziiu).  Also  from 
Snarum,  Norway. 

Named  after  Profl  Keilhau  of  Norway. 

832.  TBOHBFFKINmL    ?  Mineral  de  Ooromandel  Beud^  Tr.,  ii.  662,  1832.    Tschewkinit 

G.  Boee,  Reis.  Ural,  iL  1839. 

Massive,  amorphoas. 

H.=5— 5-5.  G.=4-508-4-549,  G.  Eose ;  4-5296,  H.  Kose ;  after  heating, 
in  powder,  4*615 ;  after  fusion,  4*717.  Lnstre  vitreous.  Color  velvet-bla(£ 
Streak  dark  brown.     Subtranslucent  to  opaque. 
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Comp.— Essentiallj  (&*,  U),  S)  Si,  for  the  Ural  tBchefTki&ite,  as  in  keOhanite.  AnalyBes;  I 
H.  Bofle  (Fogg.,  bdL  591) ;  2,  Hermann  (Bull  Soa  Nat  Mosoou,  xzzix.  67) ;  8,  Bendant  (Tr.,  L  c.)  • 
4,  A.  Damour  (Bull  a.  Fr^  »x.  560,  1862): 

*h      tJ       te       tot  Oe,La,lM  Mg  Oa  S;]!fa     S 

11-21     0-63   4509    022  3-50   0*12    =101-88  K 

20-68  16-07  20-91  2-60      917    0*75  8-46    2280     8-26   0-42=100  Herm. 

19-0      80 3P19-0  Jll'2     36-0       80     11-0=102-2  Bend 

19-03  20-86 7-96     0-38    8838     027  4-40 1-80=100*30  D. 


Si       ft 

1.  Ural  (J)21-04  2017 

2,  u        

8.  Africa 


Hermann  showed  that  the  mineral  contained  thoria,  and  that  Rose  had  included  it  in  his  titanic 
add  and  oxjd  of  cerium;  his  0.  ratio  for  ft  (induding  the  thoria),  fi^  Si  is  10  44 :  6*38  :  10*92= 
15  :  9  :  16,  and  hence  for  ft  +  It,  Si,  3  :  2,  whence  the  above  formula.  Rose's  analysis  corresponds 
to  the  same  general  formula. 

a.  The  Ooromandel  mineral,  referred  here  by  Damour,  affords,  according  to  him,  the  0.  ratio  for 
ft+fi  +  lt,  Si=2  :  1 ;  and  for  ft,  fi,  lt=2 :  1 :  2  ;  whence  the  formula  (f  ft"+i  »+}  ftf)*  Si'. 
The  alumina  is  left  out  of  consideration  as  an  impurity.  But  induding  it,  the  0.  ratio  for  bases 
and  silica  is  20-65  to  10-14,  sustaining  still  better  t£e  ratio  2:1.  Damour  has  made  a  new 
examination  of  the  mineral,  and  directly  ascertained  the  absence  of  thorium  (letter  to  the  author  of 
April  24,  1867) ;  he  fUrther  observes  that  a  little  £)i  and  La  are  probably  present  with  the  Ce. 
Desdoizeaux  states  that  the  mineral  is  not  homogeneous,  it  consisting  of  a  brown  material  not 
acting  on  polarized  light,  and  small  colorless  grains  which  are  strongly  doubly  refracting.  The 
mineral  has  H.=5-5— 6;  G.=4-26;  lustre  vitreous,  indining  to  resinous;  color  brownish-black ; 
subtranslucent 

Pyr.,  etc.— B.B.  glows,  then  intimiesces  strongly,  becomes  brown,  and  fuses  to  a  black  glass 
()ives  with  the  fluxes  reactions  for  iron,  manganese,  and  titanic  add.  Gelatinizes  with  muriatic 
add.  The  Ooromandel  mineral  in  a  dosed  tube  yields  a  little  water.  B3.  fuses  with  intumes- 
oenoe  to  a  black  scoria,  feebly  magnetic.  With  salt  of  phosphorus  it  g^ves  in  B.F.  a  pale  brown 
glass,  opalme,  which  becomes  milky  in  the  O.F.  With  borax  it  affords  a  hyadnth-brown  glass, 
transparent  in  the  R.F.  and  pale  brown  and  opaque  in  the  O.F.  Attadced  readily  by  nitric  add, 
especially  if  heated,  depositing  gelatinous  silica  mixed  with  titanic  add  and  black  grains  of 
titanic  iron. 

Ob«. — From  the  Hmen  Mountains  in  the  Urals ;  only  a  few  specimens  have  been  found.  The 
tscheffkinite  in  collections  is  mostly  uralorthiie^  which  it  much  resembles.  Also  fh>m  the  coast 
of  Ooromandel,  whence  it  was  long  since  brought  by  Leschenault 

Named  after  the  Russian  general,  Tschevkin. 
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333.  STAUROIiITZI.  Pierres  de  croix  de  Rdbien,  N.  idees  sur  la  format,  d.  Foss.,  109,  1751 
(with  figs.).  Basaltes  crystallisatus  pt  CronsL  (the  specimen  a  cross  of  two  brown  6*Bided 
crystals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapis  crucifer^  and  Easier  TaMfsiein\ 
Min.,  70,  1758.  Schorl  crudforme  pt,  Pierres  de  croix,  de  Lide^  Crist,  1772,  1783  (with  figs.). 
Staurolite  Delameth.,  Sdagr.,  L  298,  1792.  Orenatite  (fjr.  St.  Gk>thard),  Samsure,  Yoy.  Alpes, 
g  1900,  1796.    Granatite.    Staurolith  KarsL,  Tab.,  22,  1800.    Staurotide  iZ,  Tr.,  iii  1801. 

Orthorhombic.     /A  7=129^  20',  0  A  l-^=124:°  46' ;   a:l:  c=l-4406 
I  :  2*11233.     Observed  planes :  0 ;  vertical,  I^  i-l ;  dome,  1-z. 

0  A  1-2=124^  46' 
0  A  7=90 
0  A  i-t=90 

7Ai-?=:115   17 

0  A  j-{,  comp.-face,=134  21 

{?  A  H         "        =119  23 

I  — I        Y\  -^      //  X"  \  \  ^^  ^'  meas.,  128  30-129  30 

^^^.l^ij^  I         U  ^</\Sx^^  Cleavage :   i-J  distinct,  but 

interrupted;   7  in    traces 
Twins  cruciform :  1,  composition-face  \-%  (f.  377) ;  2,  composition-face  f-| 

^^  Digitized  by  VjOOQ IC 


8UBSILICATB8. 


38S 


if.  378).  [Making  f-J  and  |-}  the  planes  14  and  1,  on  the  grouna  that  twuming 
iisnally  t  skea  place  parallel  to  the  fundamental  or  diagonal  planes  of  eiystals, 
then  7  above  is  i^,  and  the  true  7  A  /=109*'  14',  whence  a' :  V  :  c[= 
1-4406  :  1  :  1*4082  (==|^c).]  Crystals  often  with  rough  surfaces.  Massive 
forms  unobserved. 

H.=7— 7*5.  G.=3-4— 3-8.  Subvitreous,  inclining  to  resinous.  Color 
dark  reddish-brown  to  brownish-black,  and  yellowish-brown.  Streak  uncol- 
ored  to  grayish.  Translucent — ^nearly  or  quite  opaque.  Fracture  conchoi- 
dal.     Oj)tic-axial  plane  i-l  \  bisectrix  positive,  normal  to  0. 

Oomp^  Var.— 0.  ratio  for  ft(  +  fi),fi,  §i=l  :  4  :  2^;  for  bases  and  silica  2:1;  whenoe(i&* 
+  til)*Si"=  (if  3  lt=}fi[  +  }Mg-f  1^6)811108  28-3,  alumina  51%  protoxyd  of  iron  15-8,  magnesia 
2-6,  water  1*7 =100.  Excluding  tho  water,  the  formula  may  be  (Fe*  3fciySi'+|&'Si,  equivalent 
to  a  2  :  1  sUicate  containing  a  Uttle  (Mg,i'e)»§i  (chrysolite);  or  (i'e*  3tl)*Si'+-ft  (ft»,acl)Si,  that 
is,  the  same  2  : 1  silicate  with  a  little  gehlonite. 

The  early  analysts  made  the  iron  all  sesquiozyd.  Mitscherlich  has  pronounced  it  (J.  pr.  Oh., 
IzzxtI  1)  afl  protoxyd  in  Uie  staurolite  of  St.  Gothard,  Airolo,  and  Brittany.  Rammelsberg  found 
a  variety  of  ratios  in  his  analyses  of  the  mineral  from  other  localities,  the  silica  varying  from  27 
to  over  50  per  cent  But  G.  Lodiartier  has  ascertained  that  staurolite  contains,  uniformly,  some 
water,  separable  only  at  a  high  heat ;  and  that  the  variations  are  due  to  impurUieSj  the  powder 
under  the  microscope  being  distinctly  a  mixture  of  two  or  more  minerals,  and  the  action  of  fiuo- 
hydric  acid  on  some  crystals  making  them  cellular,  or  even  spongy  and  fragile.  After  purifying 
the  staurolite,  the  proportion  of  silica  was  nearly  ooustant,  and  the  specific  gravity  was  3*70— 3*76. 
(See  below.) 

Var.  1.  Ordinary*  2.  ZincrSiauroliU  (anal.  27) ;  found  at  Canton,  Ga.,  in  slender  crystals,  ^  in. 
long  and  a  line  or  less  thick,  having  a  yellowish-brown  to  cinnamon-brown  color;  G.= 3-792. 
The  crystals  have  the  planes  i|  0,  t-{.  3.  Manganese- Staurolite^  Nordinarkite  (anaL  28) ;  from 
dolomite  in  Nordmark,  Sweden,  of  diooolate-brown  color,  with  H.=6*5,  0.=3'54,  and  presenting 
the  usual  crystalline  form.  Its  easy  fusibility  is  reason  for  here  giving  this  variety  the  distinctive 
name  Nordmarkiie. 

Analyses :  1.  Klaproth  (Beitr.,  v.  80) ;  2,  Lohmeyer  (Pogg.,  IxiL  419) :  8,  Manguac  (Ann.  Ch. 
Phys.,  III.  xiv.  49);  4r-7,  Jacobson  (Pogg.,  lxii.419) ;  8,  9, 12,  Rammelsberg  (ib.,  cxiii.  599) ;  10, 11, 
Wislioeuus  (J.  pr.  Ch.,  xciil  260) ;  13,  1^  Jacobson  (Pogg.,  IxviiL  414);  15,  Rammelsberg  (1.  c); 
16,  Yauquelin  (J.  d.  M.,  vlii.  854);  17,  18,  Jacobson  (L  a);  19,  20,  Rammelsberg  (L  a);  21,  22, 
Jacobson  (1.  a);  23-26,  Rammelsberg  (L  a);  27,  Genth  (Am.  J.  Scl,  IL  xxxiiL  198);  28,  PaykuU 
(CEfr.  Ak.  H.  Stockh.,  1866) : 


Si       Si 


SJcn     Fe      Mg    Ign. 


1.  St  Gothard,  red 

27-00  52-25  1850      0*25   

=98-00  Klaproth. 

2.           "         darkr. 

27-02  49-96  20-07       0-28   

=97-33  Lohmeyer. 

3. 

28-47  53-34  17*41       0-31    

0-72 

=100*26  Marignac. 

4.            " 

30-31  46-80  18-08 

2-16 

,  Ca  0-13=97-48  Jacobson 

6. 

30-91  48-68  15-37  SL  1-19    

1-33 

=99-48  Jacobson. 

6.            " 

29-72  54-72  15*69 

1-85 

=101-98  Jacobson. 

7. 

29-18  52-01[l7-58] 

1-28 

=100  Jacobson. 

8.            "           6ftw» 

29-60  48-53     425 &  0-96  11*50 

812 

0*76=98-72  Ramm. 

9            " 

86-05  44-18     5-21 "     ^.     11-48 

2-86 

0-96=99-73  Ramm. 

10.            « 

27-96  54-26     4-58                 9-91 

2-80 

=99-60  Wislicenua. 

U.            " 

27*90  54-42    4*90      9-96 

2-97 

=10016  Wislicenua. 

12.  KaasacbiuettB,  (A;. 

28-86  49-19     3*20  fi  1-28  13-32 

2-24 

0-43=98-52  Ramm. 

13.  Airolo,  llack 

a3-45  47-23  16-51 

1-99 

—99-18  Jacobson. 

14.      " 

32-99  47-92  16-66 

1-66 

—99-22  Jacobson. 

15.      " 

43-26  40-45     240      10-92 

2-09 

0-45=99*57  Ramm. 

16.  Brittany 

88-00  4400  1300       1-00 

,  Ca  3-84=94-84  Vauq. 

17.        " 

39-19  44-87  16-09      0*17   

0-32 

=99-64  Jacobson. 

la      ** 

40-36  44-22  15-77       O'lO 

=100-44  Jacobson. 

19.        " 

60-76  34-86    2-86       ir.     10-46 

1-80 

0-38=101-10  Ramm. 

20.  Pitkaranta 

61-32  34-30    MO-42  11-01 

2-32 

0-59-99-96  Ramm. 

21.  Potevskoi,  Ural 

88-68  47-43  15-06 

2-44 

=103*61  Jacobson. 

22.          " 

88-38  45-97  14-60     

2-47 

=  101-37  Jacobson. 

23.  GoldeDBtain,  N. 

36-16  44-02    C-88>tl-41  12-16 

306 

l-27=97-f6RamnL 
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Si       Si 

Fe 

fin     te 

fig 

ign. 

24. 
25. 
26. 

27. 

Franconia,  bn. 
Litchfield,  Ct,  bk 
Liabon,  N.  BL 
Canton,  Ga. 

35-36  48-67 

36-92  42-92 

49-10  37-70 

(})  28-82  49-2L 

2-27 
1-85 

9-51 

«r.  1305 
0-70  12-80 

Ir.  10-69 
015   

2-19 
2-93 
1-64 
3-22 

0-27=101-80Eamm. 
1-00-98-82  Ramm. 
0-68-93-81  Ramm. 
1-47,  2n  7-13,  ti  0-84,  Ou,  Ag 
<r.= 100-36  Genth 

28.  Nordmark, Sweden     3605  85*18  13*73 SI  11*61 2-51=99*08  PajkulL 

\n  No.  2,  G.=3-737-3-744;  4^7,  G.=3-797  in  pieces,  3-744  in  powder;  12,  G.=3-772;  13, 
14,  G.=3-66-3-73;  17,  18,  G. =3 -528;  20,  G.=3-265;  21,  22,  G.=8-549,  3-688,*  23,  G.=3-66j 
24,  G.=3-764;  25.  G.=8*622;  26,G.=3*413;  27,  zinc-stanrolite,  G.=8*792. 

Lechartier  obtained  (Bull  Soc.  Ch.,  II.  ill.  375)  tbe  following  results  after  pnrification : 


1,  2.  St  Gothard. 

8,  4.  Brittany. 

6.  Quimper. 

6.  BoUvia. 

Sflica 

28-21          28-48 

28*16        28-98 

29-15 

29-07 

Ign. 

1*60            1-50 

1-55          1-48 

1-49 

1-80 

Sp.  Gr. 

3-75            3-74 

8*75          3*70 

8-76 

Before  purification  the  silica  obtained  by  him  was  for  2,  36-30;  3,  46-21—54-15;  4^  49*39;  6, 
41*36  p.  c.  Nos.  3,  4^  5\  6  were  large  opaque  crystals.  He  obsenres  that  all  stanrolito  contains 
titanic  add,  and  that  some  magnesia  is  present 

F3rr.,  etc.— B.B.  infusible,  excepting  the  manganesian  variety  (anal.  28),  which  fuses  easily  to  a 
black  magnetic  glass.  With  the  fluxes  gives  reactions  for  iron,  and  sometimes  for  manganese. 
Imperfectly  decomposed  by  sulphuric  acid. 

Obs.— Usually  found  in  mica  schist,  argillaceous  schist,  and  gneiss;  often  associated  with 
garnet,  cyanite,  and  tourmaline. 

Occurs  with  qyanite  in  paragonite  schist,  at  Kt  Oampione,  Switzerland,  in  polished,  brown,  trans- 
lucent crystals ;  at  the  Groiner  mountain,  Tyrol,  in  simple  crystals  assodated  widi  cyanite,  and 
sometimes  appearing  as  a  continuation  of  its  crystals,  parallel  with  them ;  near  Lake  Como ;  in 
the  Tyrol ;  at  Gtoldenstein  in  Moravia,  brown  and  translucent;  in  large  twin  crystals  in  Brittany ; 
at  Tomduff  and  near  Killinoy  in  Ireland;  at  Oporto,  St  Jago  de  Compostella,  and  at  other 
localities  mentioned  above. 

Abundant  throughout  the  mica  slate  of  New  England.  In  Maine^  at  Windham,  near  the 
bridge,  the  mica  slate  is  filled  with  large  crystals ;  also  at  Mt.  Abraham,  Hartwell,  and  Win- 
throp.  In  y.  Edmp.,  brown  and  large  cryst  at  Franconia ;  at  Lisbon,  abundant  in  mica  slate ; 
on  the  shores  of  Mink  Pond,  loose  in  the  soil ;  at  Grantham,  2  m.  from  Meriden,  of  a  gray  color. 
In  Vemumif  at  Cabot  In  Mass.j  at  Chesterfield,  in  fine  crystals.  In  Conn^  at  Bolton,  Vernon,  Litch- 
field, Stafford,  and  Tolland.  In  New  York^  small  crystals  at  the  Foss  ore 
379  bed  in  Dover,  Duchess  Co. ;  also  three  and  a  half  miles  from  New 

York  dty,  on  the  HudsoiL  In  Penn^  reddish-brown  cryst  abundant 
on  the  Wissahiccon,  8  m.  flrom  Philadelphia.  In  Georgia^  at  the  lead 
mine,  Canton,  in  quartzose  mica  sdiist,  the  gangae  of  the  lead  ore. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  in  tesselated 
crystals  like  chiastolite,  fh>m  Charlestown,  N.  H.,  as  represented  in 
the  accompanying  figure.    He  states  that  the  staurolite  madea  pass 
by  insensible  shades  into  andalusite  mades,  where  the  mica  slate 
passes  into  argillaceous  slate. 

Named  from  crraopdf,  a  cross,    HaQy's  change  of  staarolxU  to  stauroUde  was  neither  neoessary 
nor  reasonable. 
Alt.— Occurs  altered  to  steatite. 

334.  BGHORIiOMTTB.  Shepa/rd,  Am.  J.  Sd,  IL  ii  261,  1846.  Ferrotitanlte  WhUn^,  J.  Nat 
Hist,  Boston,  vl  46,  1849.    ?  Iwaarit  Kviarga,  1851,  N.  NordL,  Yens.  SlnL  Hin.  1852. 

Massive,  without  cleavage. 

H.=:7-7-6.  G.=3-862,  Shepard;  3-807,  Whitney ;  3-783,  in  coarse 
powder,  Rammelsberg ;  3*745,  fr.  Kaiserstuhl,  Clans.  Color  black,  some- 
times tarnished  blue,  and  with  pavonine  tints;  streak  grayish-black.  Lus- 
tre vitreous.    Fracture  conchoidal. 

Comp.— 0.  ratio  for  fi+fi+K  (bases),  and  silica=2  : 1  nearly,  and  for  ^  &,  5=4  :  4  :  8; 
Whence  d^  Oa*+  A  S^e+ A  ^^/  &*  ^^^  approaching  dosely  the  Ooromandel  tscheffkiniteb  but 
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coatainiiig  no  cerium,  and  sesquiozyd  of  iron  in  place  of  alumina.  Whitney  deduced  Oa'  §1+ 
Fe  Sl+Ca  ¥i'=Silica  24-9,  ozjd  of  iron,  21*9,  lime  80*7,  titanic  acid  22-5= 1  Oo.  In  Bammelsberg'i 
Becond  analysis,  tiie  silica  was  determined  only  by  the  loss,  and  in  two  of  the  other  analyses  there 
was  titanic  acid  remaining  with  the  silica. 

Analyses :  1,  2,  Whitney  (La);  3,  4^  Rammelsberg  (Pogg.,  Izzvil  Izzxv.,  and  Min.  Gh.,  886, 
former  analysis  revised);  6,  (^ossley  (This  Min.,  8d  edit,  G92) ;  6,  Claus  (Ann.  Gh.  Pharm.,  czzix. 
213): 


Si 

ti 

Fe 

Ag 

Ca 

1.  Arkansas 

25-66 

22-10 

21-58 

29-78=99-12  Whitney. 

2. 

27-89» 

20-43 

21-90 

80-05=100-27  Whitney. 

3. 

26-09 

17-36 

26-36* 

1-56 

31-12=101-4S  Ramm. 

4.          ** 

[26-24] 

21-34 

2011 

1-86 

29-88,  fe  1-57=100  Ramm. 

5.          " 

26-36» 

21-66 

22-00 

1-26 

30-72,  Un  ^.=101-89  Orossley. 

6.  Eaiserstuhl 

29-55 

21-18 

18-08 

1-22 

2513,  IS;  Na  4-22=99-38  Olaus. 

*  With  some  titanic  add. 

The  mineral  was  first  correctly  described  and  analyzed  by  Whitney.  Shepard  made  it  a  hy- 
drous EiBcate  of  sesqnioxyd  of  iron,  yttria,  and  perliaps  thoria. 

Vyv^  etc.— B.B.  fuses  quietly  at  8  to  a  black  glass.  Reactions  for  iron  with  the  fluxes.  Fused 
with  salt  of  phosphorus  on  charcoal,  with  tin,  in  the  inner  flame,  gives  a  violet  bead.  Grelaliniases 
witii  muriatic  acid,  the  solution  becoming  violet  when  boiled  with  metallic  tin. 

Obs. — In  small  masses  with  elffiolite  and  brookite  in  the  Ozark  Mts.,  Magnet  Cove,  Arkansas. 
The  dodecahedral  crystals  reported  by  Shepard  are  black  garnets,  which  occur  with  it.  Found 
also  in  the  Kaiserstuhl,  in  the  vicinity  of  ObersehafiThausen,  in  phonolite. 

Named  from  a  resemblance  to  schorl  (black  touroialine). 

IVAABTTE.  As  described  by  Nordenskiold  (Beskr.  FhiL  Min.,  1855,  101),  it  has  the  characters 
of  schorlomite,  and  like  it  is  found  with  els&oUte.  It  occurs,  he  states,  both  massive  and  in 
garnet-like  crystals,  is  lustrous  black  and  opaque,  with  the  lustre  adamantine;  has  H.=6*0,  and 
G. =3-67— 8-69.  The  mineral  is  stated  to  consist  of  6  Si,  3  Ti,  2  3Pe,  6  Oa,  which  corresponds  to 
the  0.  ratio  for  bases  and  silica  3  : 2,  instead  of  2  :  1,  the  schorlomite  ratio.  B.B.  fuses  to  a  black 
g^s.    From  Ivaara,  Finland.* 

336.  8APFHIBINE.  Sapphirin  (fr.  Greenland)  Giesecke,  Stromeyer's  Untors.,  i.  391.    Sapphi- 
rine.    Sapphirin  pt  [rest  blue  Spinel]  Uauam,,  Handb.,  427,  1847. 

Orthorhombic  ?    In  disseminated  grains,  or  aggregations  of  grains. 
H.=7— 8.    G.=3-42— 3-48 ;  3-4T3,  Bamour.    Lustre  vitreous.    Color 
pale  blue  or  green.     Translucent.     Optically  biaxial ;  and  dichroic: 

Oo»iiipd — 0.  ratio  for  !&,  fi,  9i=l  :  4  :  1 ;  for  bases  and  silica=5  :  1 ;  constituents,  3ftg+4^ 
+  Ii§i=Silica  14-5,  alumina  66'2,  magnesia  19*8=100.  The  biaxial  polarization  shows  that  it  is 
not  Impure  corundum  or  spinel.  Perhaps  (^  Ag'+^£l)*di*+6i!y,  or  a  staurolite  with  corundum 
as  an  accessory.  Possibly  a  5  :  1  subsilicate.  Analyses:  1  Stromeyer  (Unters.,  i  891) ;  2,  3,  ]>a- 
mour  (BuU.  G.  Soa,  n.  yi  317,  1849): 


Si 

^ 

% 

Oa 

te 

1.     14-51 

6311 

16-86 

0-38 

3-92,  Mn  0-63,  ign.  0*49=99-78  Stromeyer. 

2.     14-88 

63-31 

1906 

— . 

2'09=99'34  Damour. 

3.     14-84 

63-20 

19-60 



1-90=99-44  Damour. 

Pyr.,  etc — ^RB.  alone  and  with  borax  inAisible,  unaltered. 

Obs.— Associated  with  mica  and  anthophyllite  at  Fiskenaes  in  Greenland. 

The  name  alludes  to  the  sapphire  color. 


APPENDIX  TO  ANHYDROUS  SILICATES. 


136.  BUIiVTITJJ.  Arsenik-Wismuth  TTem.,  BreWu^  Letzt.  Min.  Syst,  23, 62,  Hoffin.  Min.,  lY. 
a.  65,  1817.  Wimnntblende,  Eulytin,  Bretih^  Pogg.,  ix.  275, 1827 ;  Handb.,  308.  Wismutisches 
Blende-Brs  BreUh^  Uib.,  66,  1880,  Ohar.,  239,  1832.  Kieselwismuth  K&nten,  Pogg.,  xxyiL  Sh 
1 88?.    Silicate  of  Bismuth. 
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Isometric:  tetrahedral.  UBuallv  in  minute  crjrstals,  and  edges  often 
rounded,  figs.  34,  35.  Observed  planes :  1,  0^  2-2.  Cleavage :  aodecahe- 
dral,  very  imperfect.  Twins :  plane  of  composition  paraUel  to  a  dodeca 
hedral  face.  Crystals  often  in  groups.  Sometimes  globular,  and  columnar^ 
lamellar,  or  granular. 

H.=4'5.  G.=6'912— 6-006.  Lustre  resinous  or  adamantine.  Color 
dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw-yellow.  Streak 
yellowish-gray  or  uncolored.  Subtransparent — opaque.  Fracture  uneven, 
feather  brittle. 

Comp. — ^Probably-  Bl*  Si*,  with  some  phosphate  and  flaorid  of  iron,  Frankenheim.  Analysis  bj 
Kersten  (Pogg.,  xzinL  81) : 

Si  22-2?        Bi  69-38        ?  8-31        Pe  2  40        Sin  0 '30      HP,  fl,  and  loss  2-38 =100. 

P3rr.,  etc. — In  a  matrass  decrepitates  and  affords  a  trace  of  water.  B.6.  fhses  to  a  dark-yellow 
mass,  and  gives  out  inodorous  fbmes.  Fuses  and  froths  on  diarooal,  staining  it  yellowish-brown, 
sometimes  with  a  tinge  of  green.  Fuses  readQy  with  soda  to  a  button,  at  first  greenish-yellow 
and  then  reddish-yellow,  and  finally  affords  metallic  bismuth.  With  salt  of  phosphorus  it  fuses 
to  a  yellow  globule,  with  a  silica  skeleton,  which  becomes  colorless  on  cooUng. 

Obfl. — ^Found  with  natiye  bismuth  near  Schneeberg,  Saxony,  in  quartz,  and  at  BriLnnsdor^  near 
Freiberg. 

Named  from  e{^Xvro(,  easily  dissolved^  or  JwiNe. 

88*7.  ATELESTITK    BmOL^  Char.,  306,  1832. 

Occurs  in  small  monodinic  crystals,  at  Schneeberg,  with  eulytite ;  they  have  a  sulphur-yellow 
color,  adamantine  lustre,  H.  about  5,  and  are  transparent  to  translucent  Desdoizeaux  observes 
that  some  of  the  crystals,  having  the  form  of  a  rhombic  octahedron,  polarize  light  strongly. 

Contains  bismuth,  but  exact  composition  not  asoertained. 

338.  HYPOCHLOBITE.   Sogenannter  Gruneisenerde  von  Schneeberg,  Hypochlorit,  Schuler,  Schw. 
J.,  IxvL  41,  1832,  Dissert,  de  Ferro  ochr.,  etc.,  JenoB^  1832. 

Mmute  crystalline:  also  earthy.    H.=6.  G.=2*9— 3*04.    Lustre  vitreous,  feeble.    Ck>lor  green. 
Streak  light  green.    jBrittle ;  fhicture  even  to  flat  conchoidal. 
OoMP. — Analysis  by  Schuler  (L  c.) : 

Si  60  24        £114-65        fiil303        f'e  10*54        1^9-62        Mn  (r. 

Perhaps  a  mixture  of  a  silicate  of  bismuth  and  iron,  and  a  phosphate  of  alumina. 

B.B.  grows  dark,  but  infhsible ;  a  yellow  deposit  on  the  ooaL    Soluble  in  adds. 

In  minute  crystals  and  grains,  or  massive  and  earthy,  with  native  bismuth  and  cobalt  ores,  at 
Bchneeberg,  Johanngeorgenstadt,  and  Braunsdorf,  in  Saxony.  Also  reported  from  Ullersreutb, 
Voigtland,  in  a  bed  of  limonite. 

Named  from  v^oxXupo^,  on  account  of  its  green  chlorlte-like  color. 

838A.  ISOPYBK    Turner,  Bd.  Kew  PhiL  J.,  iii  263, 1827. 

In  compact  masses,  with  deavage. 

H.=6— 6*6.  G.=2'9— 3.  Lustre  vitreous.  Streak  light  greenish-gray.  Color  grayish  or 
f  elvet-black,  occasionally  spotted  red,  like  heliotrope.  C^que — subtranaluoent  Fractare  flat 
conchoidal    Brittle.    Acts  slightly  on  the  magnetic  needle. 

Coup.-— 0.  ratio  for  It^S^  Si,  1 :  8  :  6,  as  in  labradohte.    Analysis  by  Turner  (L  c.) : 

Si  4*7-09        ^  18-91        Fe  20*07        Ca  15*48        Cu  1*94=98*44. 

Part  of  the  iron  is  supposed  to  be  protoxyd,  judging  from  the  color  of  the  mineral. 
BJB.  fuses  easily  to  a  magnetic  bead,  and  colors  the  flame  green.    A  siUca  skeleton  with  salt  of 
phosphorus.    With  the  adds  decomposed  with  diflQculty  and  imperfectly. 
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Jfrcm  St  Jofli^  near  Pensanoe,  ia  a  qnartzose  granite  with  iourmaline  aid  tin  ore,  Ji  pieces  two 
focbes  in  diameter.    Also  in  breoda  on  the  Galton  Hill,  Edinburgh,  with  limonite. 


B.    HYDROUS  SILICATES. 

Arrangement  of  the  Species. 

L  The  Genebal  Seotion  of  Htdbous  Silicates.  Includes  all  Hydrous 
Silicates,  excepting  the  Zeolites  and  the  MargarophjUites. 

1.  Bisilicates. 

2.  TJnisilicates. 

3.  Subsilicates. 

II.  Zeoute  SEornoN.  Feldspar-like  in  constituents  and  oxygen  ratio; 
the  bases  being  alumina,  and  the  alkalies  and  alkaline  earths  (K,  Na«  Oa, 
Ba,  Sr),  to  the  almost  total  exclusion  of  magnesia  and  iron ;  and  the  oxygen 
ratio  bietween  the  protoxyd  and  sesquioxyd  bases  being  1  :  3. 

III.  M  A  KG ABOPHYLLiTE  SECTION.  Micaccous  or  thin  foliated  when  crys- 
tallized ;  and  plane  angle  of  base  of  prism  120°. 

On  aooount  of  the  uncertainties  with  respect  to  the  relations  of  the  water  in  hydrous  silU»tes, 
the  basis  for  a  true  dassiflcation  of  them  is  to  a  large  extent  wanting.  From  the  dominanoo 
among  anhydrous  silicates  of  the  grand  subdivisions  of  Bisilicates,  UnisiUcates,  and  Subsilicates, 
the  same  groups  might  be  reasonably  looked  for  among  the  hydrous.  But  the  formulas  of  very 
many  of  the  species  may  be  written  according  to  either  of  these  types,  by  making  more,  or  less,  or 
noin,  of  the  water  basic;  and  consequently  all  attempts  to  define  the  limits  of  the  groups  must  be 
at  present  unsatisfactoiy.  Grystallographic  and  other  relations  to  anhydrous  species  give  help, 
but  not  always  sure  guidance. 

The  folbwing  examples  elucidate  some  of  the  reasons  for  referring  species  to  the  section  of 
Bisilicates  rather  than  that  of  Uuisilicates,  or  the  reverse : 

Laumontite  (No.  342,  beyond)  has  a  close  approximation  in  crystalline  form  to  pyroxene,  and 
this  suggests  a  relation  to  the  Bisilicates ;  moreover,  its  formula  is  wholly  pyroxene-like,  if  the 
water  is  fici  baaia  It  ia  to  be  noted  that  part  of  the  water  escapes  on  heating  to  100°  C 
There  is  the  same  relation  in  form  between  pectolUe  and  pyroxene,  as  long  since  shown  by 
Frankenheim;  and  the  same  formula  also,  if  the  water,  here  a  more  stable  constituent,  is 
basic.  Okenite  is  very  near  hornblende,  or  another  anhydrous  bisiUcate,  in  its  crystallization;  and 
it  is  also  like  it  in  formula,  if  hcUf  the  water  is  basic.  In  each  of  these  cases  crystallography 
appears  to  show  whether  any  of  the  water,  and  how  much,  is  basia  Again,  diopiase  has  the 
angles  nearly,  and  tlie  bisilicate  ratio,  of  beryl,  if  the  water  be  not  basic. 

Prehniie  has  an  affinity  in  its  crystallization  to  chrysolite ;  and,  if  the  water  is  all  basic,  the 
oxygen  ratio  for  the  bases  and  silica  is  I  :  1,  or  that  of  a  Unisilicate,  as  in  chrysolite.  Calamin€ 
is  approximately  isomorphous  with  prehnite,  and,  moreover,  both  are  pyroelectric ;  and  the  oxygea 
ratio  is  1  :  1,  if  the  water  is  not  basic.  FalUuniie^  a  result  of  the  alteration  of  iolite,  is  equivalent 
to  iolite  plus  water.  Iolite  is  a  $•  siUcate,  there  being  a  deficiency  of  base  for  a  true  unisilicate; 
but  the  added  water  just  fills  up  the  deficiency,  so  that,  if  the  water  is  basic,  the  species  is  strictly 
a  Unisilicate,  the  0.  ratio  for  Jft,  fi,  Si,  £[  being  1 :  8  :  5  :  1,  or  for  the  bases  &+fi+^  and  silica, 
5  :  5=1 :  1.  There  seems  to  be  no  reason  for  questioning  this  basic  relation  of  the  water;  it 
is  probable  that  the  deficiency  of  base  may  lead  to  the  easy  absorption  of  water  so  characteristic  of 
Iolite.  In  other  alterations  of  iolite  still  more  water  is  taken  up,  so  that  the  0.  ratio  is  1 :  3  :  6  :  2; 
the  compound  is  apparently  the  same,  but  with  twice  the  proportion  of  water,  only  one-half  of  it 
in  this  case  being  basia  The  same  remarks  are  applicable  to  margarodite  and  other  hydrous 
sucas  in  their  relations  to  masoovite  and  the  anhydrous  micas. 
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ApophyUite  cxystalUsseB  in  tetragonal  forms— forms  that  are  common  among  anhjdrons  Unisili 
oates,  and  are  unknown  among  Bisillcates.  The  species  is  therefore  arranged  beyond  as  a  Uni* 
silicate,  but  as  a  representative  of  the  Scapolite  group  of  anhydrous  silicates.  JW^mife  and  ThoriU 
are  isometric  species,  and  related  to  helvite  and  garnet;  and  they  are  Uniailicates,  like  garnet,  ii 
the  water  be  not  baflic. 

From  these  examples  it  is  apparent  that  the  facts  give  only  probable  condusions.  It  is  to  Le 
hoped  that  chemistry  will  soon  f\imish  principles  that  are  encumbered  with  less  of  doubt 

The  group  of  Zeolites  includes  species  that  are  feldspar-like  in  having  among  them  the  oxygen 
ratios  for  the  protoxyds,  alumina,  and  silica  1  :  3  :  4,  1  :  S  :  6,  1  :  3  :  8,  1 :  3  :  9,  1  :  3  :  12,  with 
the  only  difference  that  water  is  present  in  addition.  They  are  therefore  sometimes  spoken  of  aa 
representatives  among  hydrous  silicates  of  the  anhydrous  feldspars.  But  this  inference,  though 
apparently  sustained  by  the  oxygen  ratios,  is  far  from  right  It  assumes  that  the  water  is  not  basic. 
If  it  be  basic,  then  the  species  may  be  ordinary  Bisilicates  or  Unisilicates,  quite  remote  from  the 
feldspars.  Looking  to  the  crystallization,  it  is  found  that  there  is,  in  fact,  nothing  whatever  to  sus- 
tain the  relation  to  the  feldspars.  The  species  of  the  Feldspar  group  are  almost  identical  in  anglee 
and  physical  characters ;  wiule  the  zeolites  are  exceedingly  diverse  in  both  respects,  and  none  have 
the  feldspar  form  or  angles.  Nearly  all  the  systems  of  crystallization  are  represented  among  them, 
and  with  a  very  wide  range  in  angles.  The  feldspars  have  the  prismatic  angle  near  120*" :  while 
the  zeolites  that  approach  the  feldspars  most  nearly — that  is,  the  StiSnte  group,  in  which  the  oxy- 
gen ratio  is  1  :  3  :  12,  and  the  crystallization  is  in  part  oblique — have  the  prismatic  angle  near  90° 
in  one  species,  and  from  ISO"*  to  186"  in  otiiers.  The  hexagonal  species,  chabazite,  levynite,  and 
gmelinito,  usually  made  a  subgroup  among  the  zeoUtes,  have  widely  different  rhombohedral  angles. 

While,  then,  there  is  seeming  unity  in  the  group  of  zeolites,  there  is  actually  the  widest  diver- 
sity ;  and,  wheu  folly  understood,  they  will  probably  have  their  places  among  the  Um'silicates  and 
Bisilicates  of  the  first  section.  Analdte,  whidi  is  induded  among  the  zeolites,  is  related  in  form 
to  the  feldspars,  and  in  both  form  and  formula  (the  water  being  exduded)  to  the  anhydrous  sili« 
cate,  leucite. 

The  MargarophyUUes  appear  to  constitute  a  strictly  natural  group,  although  under  a  very  vari- 
ous chemical  constitution.  They  are  foliated  in  structure  like  the  micas,  and,  like  them,  have 
the  plane  angle  of  the  base  of  the  prism  120°,  the  crystallization  being  either  hexagonal  or  pris- 
matic, with  the  angles  of  base  120*°  and  60°.  They  include  talc  and  pyrophyUite,  margarodite  and 
other  hydrous  micas,  chlorite,  margarite,  eta;  with  also  kaolinite  and  serpentine,  which  have 
the  same  crystallization ;  and  to  these  are  added  some  spedes  not  yet  known  in  the  crystallized 
state,  w^bich  appear  to  be  chemically  allied  to  the  margarophyllites.  The  true  margarophyllitea 
ore  below  5  in  hardness ;  greasy  to  the  feel,  at  least  when  &iely  powdered ;  and  not  sparry  in 
appearance  when  massive,  unless  through  pseudomorphism,  in  whidi  case  this  sparry  character 
is  that  of  the  original  mineral  altered  to  mike  them. 


L  GENERAL  SECTION  OF  HTDEOUS  SILICATES, 


AERANGEMBNT  OF  THE  SPECIES. 

The  oxygen  ratios  of  the  spedes  are  given  after  the  tables  of  formulas ;  the  Ist  column,  the 
O.  ratio  for  &,  fi,  Si,  £[;  2d  column  for  ft+l&  (or  basesX  Si,  iQt.  After  the  £r  in  the  latter 
column,  a  fraction  is  added,  giving  the  proportion  of  the  water  that  Is  required  to  be  added  to  the 
bases  to  make  the  ratio  that  of  the  formula.  In  pecioUief  for  example,  all  the  water  is  to  be  added 
to  the  bases;  this  making  the  ratio  of  bases  to  silica  6  + 1 :  12=1  :  2. 

L  BISILICATES. 

I  PEOTOUTE  OR  PTBOXENOID  GBOUP.   Monodinic,  and  isomorphous  with  the  Amphi 
bole  group  (p.  207). 

339.  Pbctoutb  (J(6a,Sa)+ifi)Si  6ie|ej(iS,H-J(Na.,€a)) 

840.  XONALTUB  CaSi-fifi:  6i0|es|6a+iaq 
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341.  Qkebitb 

342.  Gtbouib 

343.  LAnUOMTITB 

343A.  Leokhardiii 


(iCa-+-ifi)Si+ifi 
(iCa»+iXl)Si»+3fl 


11   DIOPTASB  (OE  BBBTLLOID)  GROUP.    Hexagonal. 

344.  Oatapleiitb  (i(]!ra,0a)*+t2r)ai'+HB: 

345.  DiOPTASE  Cugl+^ 

346.  Chbysogolla  CuSi+2£[ 

347.  AUFITB  (}(f[i,&g)+l]^Sl 

34a  CONABITB 


ni.  PICROSMINB  GROUP. 

349.  PlOBOSmMB 

350.  Spadaite 


igSi+ifl 
(J%+tS)§i+ia 


Sie|OJ(iH,+iea)+iaq 
6ie|e,|ttHa+tea)+aq 
Sie|ea|(i6a+f  iffAl)+aq 


Si  e|e,|(i(Na„ea)  +.»  y&) + aq 

sie|ea|€u 

6ie|e4€u  +  2aq 


6ie|e,|Mg+i  aq 
6i^l^>l(4Ha  +  fMg)+iaq 


Appetidix.'-35l-'Z6S^  Pyballolite,  Picbophyll,  Tbayerselutf^  PiiKABAimiTE,  Stbaeohit- 
eiTE,  Mohraditb;  35*7,  Nbolitb,  9  fig,  ^  9  Si,  4^  ]£[;  358,  Palioobseite,  6  Mg,  5  £1,  24  Si,  18 
]Q[ ;  359,  XrLonLB,  fig,  te\  l^e,  Si;  360,  Ain:HOSiDEBrFB,  l^e,  Si,  ^. 


]^  SSi  £[ 

Bfi  Si  £r 

iCt  fi  Si 

fi 

BfiSi  ^ 

PectoUte         5        12    1 

6    12     Ift) 

Gatapleute 

2    6 

2 

1     2    J 

Xonaltite       4         8    1 

4      8    1 

Dioptase 

2 

1 

12    1 

Oketute           1         4    2 

1      4    2(i) 

ChiysocoUa 

2 

2 

1     2    2 

Laumontite     13    8    4 

12    1 

Picrosmine 

2 

i 

1    2    i 

LeonhaiditeC?) 

Spadaite 

12 

4 

6  12    4(i) 

n.  TJNISrLICATES. 

L  CALAMINB  (OR  OHRTSOLITHOID)  GROUP.     Orfhorhombia     Approximately  isomor- 
phoiis  with  chrysolite. 

2n«  Si+fi  Si|e4|(ai9  +  aq 

(fig,  *e)«Si+lfi  Si|e,|(^g,  3Pe)a+iaq 

(ia«+|Ca»+jXl)«Si«  6i|e4||(iS.  +  S6a+l/?Al), 

(KOa,  ]Sra)«+f  (Xl,J»e))«Si»+2  fl  Si|e4Ki(Na„  ea)+ }/?(Al,Fe)), 

+taq 

iL  THORITE  (OB  HELVITOID)  GROUP.    Isometria 

865.  Tbitoiotb  Si,  Ce,  La,  1)1,  £;  eta 

366.  THomn  ¥hSi+li^ 

867.  Cebitb  (Ce,  ta,  &)•  Si+ft 

868.  Ebdmakhteb 


361.  Calamine 

862.  VlLLABSITB 

363.  Pbbhxitb 
864.  Chlorastbolitb 


6i|e«|^6Ehs+Haq 
611041(6©,  £a,Bl).+aq 


UL  PYROSMALTTE  GROUP.    Hexagonal 

869.  PTBOSMALmi  (i  fiC+IC^e^  fin,  Fea})'Si 


fiiI(e,Ca.)4l(Wt+t(Pe.MD)), 

digitized  by  VjOO 


OXraEN  COMPOUIIDS. 


IT.  AP0PH7LLITE  GBOUP.    Tetaragonal,  with  perfect  basal  deayage. 


870.  Apophtllitb 


(fl,Ca,i)«Si+fiSi 


Si|e4|(iH,4-i{K„6a)).+H,«e 


V.  GISMONDITE  GEOUF.    Tetragonal  and  hemihedral,  or  orthorhombic ;  lateral  deav^ge 
in  short  and  small  crystals. 

371.  Eddtgtonitb  ?(^fl+^Ba)»Sl+ffl  Sije4|(fH,4-ffia),+|aq 

372.  GiSMONDiTB  (}0a+i£:)+^2iSl,4i]& 


VI.  OAEPHOHTE  GBOUP. 

373.  Oabphoutb  .(3kl,»D,3Pe)«Si»+3S 


&  fi  Si  £[  Bfi  gi  :& 
1       1  i      1   1   i 


fii|e4/?(:AJ,Mn,Fe),+  aq 

&  s  Si  £[    jtfi  gi  a 


Galamine  1 

VUlarsite           1  1  i 

Prehnite             2    3  6  1 

?  ChlorastroUte  12  8  1 

Thorite              1  1  I 

fCerite              1  1  i 


1  1  i 

5  6  l(t) 

1  1  i 

1  1  » 

1  1  i 


PjTOsmalite       2         8      1 

Apophjllite 

?£dingtonite 

Gismondite 

Carpholite 


1  4  2 

1    i  7  4 

1    3  4i  4i 

1  1  * 


2  8  1  (0 

5  7  4  (i) 

4  4*  4^ 

1  1  i 


in.    SUBSILICATES. 

374.  Allofhakb  3^Si+6£[(or5£Q  /?iklie|e«|Si+Aaq 

376.  Ck)LLTBiiE  Sl'gi+9  ]S  =1  Allopbane+1  Gibbaite 

376.  SCHBOTTEBITB  £l"§i'+30&  =3 AlIophane+SGibbslte 

The  0.  ratio  for  fi,  Si,  HinAllophane  is  3  :  2  :  6;  in  Oollyrite  6:2:9;  in Schrotterite  4 :  1 :  5. 
The  species  Eudase  (p.  379)  and  DatoUte  (p.  880)  are  true  hydrous  Subsilicates.  The  reason  for 
placing  them  -with  the  anhydrous  spedes  is  stated  on  page  204 

I.  BISILICATES. 


339.  PBOTOLITB.  PektoUth  v.  Kdbell,  Kastner's  Arch.,  xiii.  385,  1828,  ziy.  341.  PhotoUth 
Breiih.,  Char.,  181,  1832.  Wollastonite,  SteUite,  Thomson^  Min.,  l  180,  313.  Baiholite  jome 
ooUecUnrs,     Osmelith  Breilh^  Pogg.,  ix.  183,  1827. 

Monoclinic,  isotnorphous  with  woUastonite.  Observed  planes  :  0 ;  ver- 
tical, i'ij  ir^y  i4j  ^i ;  hemidomes,  1-i,  -5-i ;  liemicctaliedTal,  -2.  Angles 
measured  by  Greg : 


iri  A  l-i=95°  23' 
i-i,back,  Al-i=84  37 
i4  A  i-i=139  30 


t-iAi-j=:125*>55' 
i4  A  i-4  =102  30 
i-iA-2=132  64: 


Batho. 


Cleavage:  iri  (ortliod.)  perfect.  Twins:  com- 
position-face i-t.  In  close  aggregations  of  aciculai 
crystals.    Fibrous  massive,  radiated  to  stellate. 

H:.=5.  G.=2-68-2-78.  Lustre  of  the  surface 
of  fracture  silky  or  subvitreous.  Color  whitish  or 
grayish.   Subtranslucent  to  opaque.   Tough.   Foi 
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Bergen  mineral  optic-axial  plane  parallel  to  orthodiagonal,  and  veiy  neai'ly 
normal  to  i4 ;  acute  bisectrix  positive,  parallel  to  orthodiagonal,  and  obtuse 
bisectrix  nearly  normal  to  cleavage-plane  or  i-i ;  axial  angle  in  oil,  through 
cleavage  plates,  143°— 145° ;  Descl. 

VaTd — ^Almost  alwajs  columnar  or  fibrous,  and  divergent,  the  fibres  often  2  or  3  inches  long, 
and  BometimeB,  as  in  Ayrshire,  Scotiand,  a  yard.  Besembles  in  aspect  fibrous  varieties  of  natro- 
tite,  okenite,  thomsonite,  tremoUte,  and  woUastonite.  OsmeUte,  ftom  Niederkirchen,  near  Wolf- 
stein,  Bavaria,  is  columnar  and  radiated ;  0.= 2 -7 99— 2*833,  Breith.;  color  grayish-white,  yellow* 
tsh,  gray. 

Oomp.— 0.  ratio  for  ft,  §i,fi=6  :  12  :  1 ;  whence,  if  the  water  is  basic,  (jOa+iNa+ifi)S' 
= Silica  54*2,  lime  83*8,  soda  9*3,  water  2*7=100.  Analyses:  1.  v.  Kobell  (Kastner's  Arch^Nat, 
ziii.  385) ;  2,  3,  J.  D.  Whitney  (Jour.  Soc.  K.  H.  Boat.,  1849,  p.  86,  and  Am.  J.  Sd.,  II.  viL  484) ; 
4,  J.  a  Kendall  (ib.);  6,  G.  J.  Dickinson  (ib);  6,  J.  D.  Whitney  (Am.  J.  8cL,  11  xxix.  205);  7, 
A.  J.  Scott  (Ed.  N.  PhiL  J.,  liii  277) ;  8,  Heddle  (PhiL  Mag.,  IV.  ix.  248) ;  9,  Thomson  (Min.,  L  131) ; 
10,  Walker  (Heddle,L  c);  11,  Kennedy  (ib.);  12-16,  BBddle  (Lc);  17,  Adams (Millon, eta,  Ann. 
d.  CJh.,  1848,  166);  18,  r.  Kobell  (Ber.  Ak.  Munchen  1866, 1  296,  J.  pr.  Oh.,  xcvil  493);  19,  Igel- 
Strom  (J.  pr.  Gh.,  IzzxL  396)  : 

Si       £1      9e     ftg     Ca      ^a       ]S:      ft 


1.  K.  Baldo 

51-80 

0-90 

83-77 

8-26 

1-57 

3-89=99-69  KobelL 

2.  L  Boyale 

53*45 

4-94 

31-21 

7-37 

ir. 

2-72=99-69  Whitney. 

3.        «» 

66-66 

1-45 

32-86 

7-31 

2-72=100  Whitney. 

4.  Beigen  HOI 

64-00 

1-90 

32-10 

8-89 

tr. 

2-96=99-85  Kendall 

6.        "        " 

5500 

1-10^ 

32-53 

9-72 

2-75=101-10  Dickinsoa 

6.        **        "            (i)  64-62 

^frel-11^ 

82-94 

8-96 



[2-37]=100  Whitney. 

7.  Talisker,  Skye 

52-01 
53-82 

1-82 



0-39 

32-85 
29-88 

7-67 
9-65 

" 

6-06=99-80  ScotL 

a.      "        " 

2*73 

3-76=99-74  Heddle. 

9.  KHsyth,  WbUasL 

62-74 

0-67 

1-20^ 

1*52 

31-68 

9-60 

2-00=99-42  Thomson. 

10.  Costorphine  Hill 

5400 



2-59 

30-79 

6-55 



5-48=98-86  Walker. 

11.  Castle  Rock,  Woll. 

61-6 

1-0 

82-0 

8-5 

6-0=98-0  Kennedy. 

12. 

68-06 

0-75 

33-48 

9-98 

— 

3-13=100-40  Heddle 

13.  'BAihOf /SfroTiS 

62-68 

0-88 

32-79 

9-75« 

— 

3-04=98-99  Heddle. 

14,        "    crysialHne 

52-58 

1-46 

33-75 

9-26 



2-80=98-84  Heddle. 

15.  Knockdolian  Hill 

63-24 

100 



32-22 

9-57 



3-60=99-63  Heddle. 

16.  Girvan 

63-48 

0-41 



84-39 

9-88 

3-26=101-42  Heddle. 

17.  Bavaria,  Oameliie 

52-91 

0-86 

32-96 

6-10 

2-79 

4-01=99-63  Adam. 

18.         '*            « 

52-63 

— 

0-37* 



84-47 

8-28» 

tr. 

2-94,  An  1-75= 100-44  K 

19.  Wermlond 

52-24 

l-75« 



83-83 

[8-48] 

3-70=100  IgoUtrom. 

•  WithMnu 

iHnO. 

e  With  some  K  0. 

Berzelius  obtained  a  fluorine  reaction  with  the  Monzoni  mineral  The  analysis  by  Adam  (Na 
17)  makes  the  osmdiie  identical  with  pectolite.  Biegel  obtai9ed  a  very  diiferent  result  (Jahrb.  f. 
pr.  Pharm.,  ziil  1) ;  but  y.  Kobell  has  confirmed  Adam's  result,  and  shown  that  Riegel  must  have 
had  in  hand  another  mineral. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water.  B.B.  fhses  at  2  to  a  white  enamel  Gelatmizea 
with  muriatic  acid.    Often  gives  out  light  when  broken  in  the  dark. 

Obs. — Occurs  mostly  in  trap  and  related  rocks,  in  cavities  or  seams ;  occasionally  in  metamor- 
phic  rocks.  Found  in  Scotland  at  Ratho  Quarry,  and  Castle  Rock,  near  Edinburgh ;  at  Kilsyth, 
Costorphine  Hill,  Loch  End,  Girvan,  and  Knockdolian  Hill,  in  Ayrshire ;  and  at  Talivor,  etc.,  I.  Skye. 
Also  at  Mt  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained;  at  an  iron  mine  in  Werm- 
land,  associated  with  chlorite  and  caldte. 

Occurs  also  at  Bergen  HiU,  N.  X,  in  large  and  beautiftil  radiations ;  compact  at  Isle  Royale,  L 
Superior. 

Desdoizeaux  obtained  from  Bergen  crystals,  tn  A  l-t=95'*  30'  and  84°  30'.  Wollastonite  glvec 
i-i  A  l-f=:95''  23',  w  A  -5-i=159'  82',  U  A  i-}=140'*  6',  i-i  A  -2=98°  62'. 

340.  XOKALTITK    Xonaltit  Bammelsherg,  ZS.  G.,  zvilL  33,  1866. 

ICassiye.  Very  hard.  G.=2-71,  white;  2-718,  gray  Ck>lor  white  to  bluish-gray.  Tough. 
Fhbctore  splintery. 
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0.  ratio  for  Ca,  Si,  d=4 :  8  :  1 ;  whence  4  Ca  Si+£[=Si]ica  49*80,  lime  46'47,  water  3-^  8s 
100.    Analyses*  1,  2,  Bammelsberg  (L  c): 


Si 

U          Ah 

fig 

Ca 

fl 

1.  WhiU 

49-68 

1-31         1-79 

43-56 

3-70=99*94  BamxnelBbergL 

2.  Grofy 

60-26 

2-28 

019 

43-92 

4-07=100-71  Bammelsberg. 

Yields  water.  Infusible  [?].  Beoomposed  by  muriatic  add  (Bamm.).  Occnrs  at  Tetela  dt 
Xonalta)  Mexico,  in  concentric  layers,  with  apophyllite  and  bustamite. 

341.  OKENTTE.    Okenit  v.  KobeO^  Kastner^s  Arch.,  ziv.  338,  1828.    Dysdasite  Oonndt  Ed. 
PhiL  J.,  zvL  198,  1834.    Bordite  Adam^  DuAr.  Min.,  iv.  697,  1869. 

Ortliorhombic  ?  /A  /=122°  19',  Breith.  Composed  of  a  congeries  of 
minute  acicnlar  crystals ;  commonly  fibrous ;  also  compact. 

H.=4-6-.5.  G.=2-28-2-37;  2-362  of  dysclafiite,  Connel;  2-28  of 
okenite,  v.  Kobell.  Lustre  subpearly.  Color  white,  with  a  shade  of  yel- 
low or  blue;  often  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent     Subtransparent — subtranslucent.     very  tough. 

VBx.^Bordiief  fVom  Bordoe,  one  of  the  Faroe  islands,  is  only  a  very  fine  fibrous  milk-white 
ukenitc,  firm  in  texture  and  very  tough,  and  having  H.=8*6,  G.=2*33. 

Oomp. — O.  ratio  for  B,  ^i,  ]9[=1 :  4  :  2 ;  whence,  if  half  of  the  water  is  basic,  2:4:  1 ;  and  the 
formula  (1  ]^+i  Ca)  §i+i  ]^=Silica  666,  lime  26-4,  water  17*0=100.  It  has  the  prismatic  angle 
nearly  of  amphibole,  to  which  it  is  related  in  composition.  Analyses :  1,  2,  y.  Kobell  (L  c) ;  8, 
Oounel  (La);  4,  Wiirth  (Pogg^  ly.  118);  6,  v.  Hauer  (Jahrb.  G-.  Reichs.,  1864^  190);  6,  Sdmiid 
(Pogg.,  cxxvL  143);  7,  Adam  (L  o.): 

17-00,  Xl  and  I?e  0-53,  t.  <r.=99-76  KobolL 

16-66=99-99  KobeU. 

14-71,  fin  0-22,  Pe  0-32,  £0-23,  S"a  0-44=100-44  OonneL 

17-94,  *1  0-46,  Na  102=100-46  "Worth. 

1804,  Mg  <r.=10008  Hauer. 

13-97,  Mg  1-68,  ]?ra  0-23=9972  Schmid.     G.=2'324. 

14-19,  il  0-67,  ifa  104=97-94  Adam. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  alone  becomes  opaque  and  white,  and  ftises  to  a 
glass.  EfiTervcsces  with  soda,  and  fuses  to  a  subtransparent  glass,  which  is  milk-white  on  cooling; 
with  borax  forms  a  transparent  colorless  glass.    Gelatinizes  readily  in  muriatic  add. 

Obs. — Occurs  in  trap  or  related  eruptive  rocks.  Found  at  the  Faroe  Islands ;  in  Iceland ;  on 
the  island  of  Disko,  Greenland. 

342.  aYROLTFE.    GuroUte  Anderson^  PhiL  Mag.,  lY.  I  101,  1861.    Gyrdite. 

In  concretions,  lamellar-radiate  in  structure. 

H.=3— 4.  Lustre  vitreous  to  pearly.  Color  white.  Translucent,  be- 
coming opaque. 

Oomp.— (}da+i^Si+&      Analyses:  1,  Anderson  (L  c);  2,  How  (Am.  J.  ScL,  II.  xxxiL 

13): 

Si         £l        Mg        Ca  iS:  iSe 

1.  Skye  60*70        1-48        0-18        83-24        14-18=99-86. 

2.  N.  Scotia     61-90        1*27        0-08        29-96         1-60        16-06=99-78. 

'Pyr^  etc.— In  a  closed  tube  yields  water,  intnmesces,  and  separates  into  thin  scales.  B.B. 
swells  ap  and  fuses  with  difficulty  to  an  opaque  enamel. 

Obs. — From  the  Isle  of  Skye,  with  stilbite,  laiunontite,  etc. ;  also  N.  Scotia,  26  m.  S.W.  of  C. 
Dlomidon,  between  MargaretviUe  and  Port  G^rge,  on  apophyllite.  Reported  also  from  Faroe  ana 
Greenland. 


Si 

Ca 

1. 

Greenland 

65-64 

26-59 

2. 

t( 

56-99 

26-86 

8. 

Faroe 

67-69 

26-83 

4. 

Disko 

64-88 

26-16 

6. 

(I] 

1  54-81 

27-23 

6. 

Stromoe 

67'85 

26-09 

7. 

Bordite 

66-92 

2514 

Digitized  by 


Google 


HXVBOVB  BIUOATaB. 


343.  lAnMONnm.    ZeoUthe  effloreacente  K,  It^  It.  1801.    I«um<»ilte  Jf^  TsbL  Cunp.. 
1808.    Iioinoiiit  TTern.,  Kant  Tab.,  1808.    Scbneiderite  MmegMiti,  Am.  J.  Sd.,  IL  :dT.  64 


C= 


Monoclinic.  ^=68°  40',  /A  7=86°  16',  O  A  14=161"  9' ;  a:h 
0-516  :  1  :  0"8727.  Observed  planes  as  in  the  annexed  figores.  Prism  ly 
witli  the  very  oblique  terminal  plane  2-»,  the  most  conuuon  form.  Cleav- 
ago :  iA  and  I  peifect;  i-i  imperfect. 


C>  A  7=104"  20' 
0/\  14=101  20 
0A24,  adj.,=122  69 
0  A  -1=148  22 
0  A  1=138  3 
*4  A  -1=113  16 
*-iAl=120  14 
-1  A  -1,  front,=133  28 
1  A  1,  front,=119  32 
id  A  2-i=125  41 
7a -1=135  68 
7a  1=117  37 
7a  2-»=113  30 
7a  i4=13S  8 
7a  a=136  62 


381 


383 


I  >'     z 

MtGatinL 


Twins :  composition-face  i-i.    Also  columnar,  radiating  or  divergent. 

H.=:3*6— 4.  G.=2-25— 2*36.  Lustre  vitreous,  inclining  to  pearly  upon 
the  faces  of  cleavage.  Color  white,  passing  into  yellow  or  gray,  sometimes 
red.  Streak  uncolored.  Transparent — translucent ;  becoming  opaque  and 
usually  pulverulent  on  exposure.  Fracture  scarcely  observable,  uneven. 
Not  very  brittle.  Double  refraction  weak ;  optic-axial  plane  i-i ;  divergence 
52°  24'  for  the  red  rays ;  bisectrix  negative,  making  an  angle  of  20°  to  25° 
with  a  normal  to  i4 ;  Descl. 

Var. — Lanmontite  of  Huelgoet  has  G.=2-29;  of  Sarnthal,  Tyrol,  2*28  (Gericke);  of  Plauen- 
icher  Gnind  (Gericke)  and  Helsingfors  (Arppe)  2*31 ;  of  the  red,  from  L  Skye,  2*252  (J.  W.  Mal- 
let). Caporcifuiite  occara  la  pearly  monoclinic  crystals,  of  a  flesh-red  color,  having  G.=2'47,  and 
H.=3-6. 

Oomp.— O.  ratio  for  ft,  fi,  Si,  fi=l :  3 :  8 :  4;  and  for  &+S,  Si,  lt=l :  2 :  1 ;  whence  the 
formnUi  (i  6a*4-t *1)  Si"+3  Il=Silica  509,  alumina  21-9,  lime  11-9,  water  15-3=100.  Both  in 
formula  and  crystallization  it  is  related  to  pyroxene. 

Analyses:  1,  2,  Dufr^noy  (Ann.  d.  Mines,  lU.vilL  603);  3,  Connel  (Ed.  N.  PhiL  J^  1829,  282); 
4,  5,  Babo  and  BelfTs  (Pogg.,  lix.  839);  6,  ^lalaguti  and  Durocher  (Ann.  d.  Mines,  IV.  iz. 
3*25);  7,  Sjogren  (Pogg.,  Ixiviii.  415);  8,  Scott  (Ed.  N.  Phil.  J.,  1852,  lui.  284) ;  9,  10,  Gkricke 
(Ann.  Oh.  Pharm.,  zciz.  110);  11,  Arppe  (Ab.  Finsk.  Min.,  22);  12,  J.  W.  Mallett  (Am.  J.  Soi., 
XL  xnL  179) ;  13,  How  (ib,  xxvL  30) : 

H 
16-05=99-86  DufWnoy. 
16'15=99-10Dufr^noy, 
14*92=98'72  OonneL 
14-2=rl00-8  Baba 
15-17  (loss)=  100  DelflK 
15-66=100  M.  &  D. 
1402,  Po  2-96 =100-18  SjdgfWw 
14*64=  100*30  Scott 


gi 

£l 

Oa 

1.  Phipsbnrg,  Me. 

61-98 

21-12 

11-71 

2.  Oormayeur 

50*38 

21-43 

11-14 

8.  Skye 

6204 

21-14 

10-62 

4. ? 

52-80 

22-30 

12-00 

6.  ? 

61-17 

21-23 

12-43 

6.  Huelgoet 

7.  Up8ak,rai 

62-47 

22-56 

9-41 

61-61 

19-06 

12-53 

8.  LStorr 

53  05 

22-94 

9-67 
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Si 

£1 

Ca 

9.  Sarnthal 

(§)  61-68 

20-63 

11-60 

10.  Plauen  Grand 

61-38 

21-98 

9-01 

11.  Helsingfors,  red 

50*44 

18-90 

9-60 

12.  Skye,  red 

63-95 

20-13 

12-86 

13.  Port  George,  N.  S. 

51-43 

21-64 

1207 

15-10,  Fe  0-26,  Sa  1  57=100-64  G«ricke. 
14-93,  Pe  0-14,  ]Nfa  3  20=10059  Geridce. 
14-61,  Pe  2-88,  I^Ta,  1^2-06,  Ag  l-04=99-43  A 
12-42,  %  li^a  0-87,  ttg  tr.=100-23  Mallet. 
15-26=100-44  How. 

An  impure  Swiss  laumontite  has  been  analyzed  by  Fellenberg  (Mitth.  Berne,  54,  1865). 

The  .^delforsite  of  Betzins,  or  the  Bed  Zeoltie  o/uEddJbrs,  is  referred  here  by  N.  J.  Berlin,  whc 
considers  it  impure  from  mixed  silica  (qnartzX  and  related  to  the  red  zeolite  of  Upsala  analyzed  by 
him.  It  afforded  Eetzius  3i  60-28,  &  16-42,  Ca  8-18,  Fe  4*16,  Mg  and  Id^n  0-42,  £[  11*07=99-53. 
A  similar  mineral  from  Fahlun  yielded  Hisinger  di  60-00,  3tl  15-6,  Pq  1-8,  Ca  8-0,  fi  ll-6=97-0 ; 
whfle  he  obtained  for  the  ^delfors  zeoUte  ^i  53-76,  Xl  18-47,  Pe  4-02,  Ca  10*90,  ti  11-23=98-88, 
which  is  near  the  composition  of  laumontite.  Bisehof  has  analyzed  a  pseudomorph  of  laumontite 
after  orthodase  (see  Orthoglabe). 

Pyr.,  etc. — ^In  a  vacuum,  Huelgoet  laumontite  crystals,  aocording  to  Malagnti  &  Durochery 
lose  in  weight  2*26  p.  c,  and,  over  sulphuric  add,  3-85  p.  c. :  and  regain  the  same  in  water  or 
moist  air.  Heated  up  to  100*  0.,  they  lose  3-17  p.  a ;  to  200  ,  6-08  p.  c. ;  to  300**,  7-28;  and  the 
remainder  of  the  water  only  at  a  red  heat  B.B.  swells  up  and  fuses  at  2  7 — 3  to  a  white  enameL 
Gelatinizes  with  muriatic  add. 

Obs.— Laumontite  occurs  in  the  cavities  of  trap  or  amygdaloid;  also  in  porphyry  and  syenite, 
and  occasionally  in  veins  traversing  clay  slate  with  caldte.  It  was  first  observed  in  1785,  in  the 
lead  mines  of  Huelgoet  in  Brittany,  by  Gillet  Laumont,  after  whom  it  is  named. 

Its  prindpal  localities  are  at  the  Faroe  Islands;  Disko  in  Greenland;  in  Bohemia,  at  Eule  in 
day  slate;  St.  Gothard  in  Switzerland;  the  Fassathal,  in  large  masses  exhibiting  a  radiated 
structure ;  Sarnthal,  near  Botzen,  Tyrol ;  Plauenscher  Grund,  near  Dresden ;  Hartfield  Moss  in 
Renfrewshire,  accompanying  analdte;  the  amygdaloldal  tocks  in  the  Eilpatrick  hills,  near 
Glasgow ;  and  in  several  trap  rocks  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  ^ova  Scotia,  affords  fine  specimens  of  this  spedes.  It  is  there  associated  with 
apophyllite,  thomsonito,  and  other  spedes  of  this  family ;  also  at  Port  George,  N.  S.,  in  veins  some- 
times 3  in.  thick,  and  at  Margaretville,  colored  green  by  copper;  also  at  Digby  Neck  and  Long 
Point  Also  found  in  good  specimens  at  Phipsburg,  Maine;  also  sparingly  at  Bradleysville, 
Litchfield  Co.,  Conn.,  near  a  paper-mill,  in  narrow  seams  in  gneiss ;  and  at  Southbuiy,  Oonn.,  a 
Uttle  east  of  the  village,  on  the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  the  copper  veins 
of  Lake  Superior  in  trap,  and  on  I.  Royale ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay 
and  Fond  du  Lac.  Found  also  at  Bergen  Hill,  N.  J.,  in  greenstone,  with  datohte,  apophyllite, 
eta ;  sparingly  at  PhUlipstown,  N.  Y.,  in  feldspar  with  stilbite,  and  at  Columbia  bridge,  near 
Philadelphia. 

Alt— Most  varieties  become  opaque  and  crumble  at  the  touch  afldr  exposure  to  the  ordinary 
atmosphere,  losing  1  to  2  p.  c  of  water.  Specimens  in  cabinets  can  be  best  preserved  from  alter- 
ation by  keeping  them  in  moist  air. 

SchneiderUe  (L  c)  is  laumontite  from  the  serpentine  of  Monte  Catini,  Italy,  which  has  unde  -gone 
alteration  through  the  action  of  magnosian  solutions.  It  is  described  by  Meneghini  as  lam  nate- 
radiate  in  structure,  with  H.=3.  Fig.  381  represents  a  crystal  from  Mt  Catini  (one  receive  d  by 
Prof.  G.  J.  Brush  from  Prof.  Bechi);  it  gave  the  author  the  approximate  angles  /A/=-  ^' — 
86°  30',  i-i  A  2-i=:126^  -2-i  A  t-t=148''  15',  /A  -1=135-,  -1  A  -1,  front,=133°,  2-4  A  6-irr  44". 
The  planes  had  little  lustre,  and  that  strongly  pearly.    Bechi  obtained  in  an  analysis  (L  c.) : 

Si  47-79        3tl  19-88        Ag  11*03        Ca  16-77        Sra,S:i-63        fl  3-41=100. 

It  fuses  B.B.  with  intumescence,  and  gelatinizes  in  cold  adds.  Occurs  with  sloanite  in  *he 
gabbro  rosso  of  Tuscany.    Named  after  Sign.  Schneider,  director  of  the  mine  of  Mount  Catini 

CAPORCiAmTE  Savi  (Mem.  cost  fis.  Toscana,  il  53).  Has  been  referred  to  laumontite.  }  <  « 
described  by  Meneghini  as  resembling  heulandite  and  near  it  in  its  angles,  afTording  (see  {.^\% 
p.  444)  2-»  A  -2-t=  131",  2-i  A  /=150'',  with  deavage  parjJlel  to  i4  very  easy,  and  also  paralle.  tc 
2-t;  easy  parallel  to  -'2-i;  faces  2-f  minutely  striated ;  also  in  twins;  also  imperfectly  radiated 
foliaoeous.    H.=:2-5;  G.= 2-470;  color  flesh-red ;  lustre  pearly. 

COHP.— Ca'&*+3^§i'+9H,  Bamm.,  and  near  laumontite =Silica  53-0,  alumina  22-7,  Um< 
12-4,  water  11*9=100.  Analyses:  1,  Anderson  (Ed.  Phil  J.,  1842,  21);  2,  Bechi  (Am.  J.  Sd. 
ILxiv.  62): 


1. 
2. 


Si  Si        9e         Ca        Ag      fTa        fi:         H 

52*8        21-7        0-1        11-8        0-4        02        1*1        181=100-7  Ardersoo. 
52-02       22-83       —  9-68      111      0*25       1-11       13'17=100*17  Bedii. 
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fi.B.  fhses  to  a  white  enamel  without  intmneBoence.  BIsBolres  easily  in  adds,  and  forms  a 
jeHy  even  in  tiie  cold.  Occurs  in  geodes  with  calcite  in  the  gabbro  rosso  of  Monte  de  Capordano 
at  rimpnineta,  and  other  places  in  Tuscany.    It  is  sometimes  accompanied  bj  native  copper. 

34SA.  LEOlirHAEDrrB  J^um  (Fogg.,  liz.  336, 1843).  Near  laumontite,  and  probably  that  species 

Monodinic.  /A  7=83''  30',  and  96"  30 ;  0  A  /=114^  Cleavage  parallel  with  /  very  perfeot, 
basal  imperfect.    Also  columnar  and  granular. 

H.=3-~S*5.  G.=2'25.  Lustre  of  cleavage-face  pearly,  elsewhere  vitreous.  White,  sometimes 
yellowish,  seldom  brownish.    Subtranslucent    Usually  whitens  on  exposure  like  laumontite. 

Analyses:  1,  Delffs  (Fogg.,  hz.  336,  339);  2,  Babo  (ib.);  3,  4^  a.  0.  Barnes  (Am.  J.  Sd.,  H.  zv. 
440): 

Si  SI  Oa  £[ 

1.  Schemnitz        66-128  22980  9*261  1 1*641=:  100  Delff^. 

2.  "  65*00  24*86  10*60  12*30= 102-16  Babo. 

3.  Copper  Falls    65*96  2104  10*49  11*93=99-42  Barnes. 

4.  "        "        65*04  22-84  10*64  11-98=99-96  Barnes. 

These  results  afford  the  following  0.  ratios  for  6,  IS,  ^i,  d:  (1)  1  :  4  :  11^  :  4^;  (2)  1  :  4 : 
10  :  Si ;  (3,  4)  1  :  3| :  10  :  3^.  Dolfis'  analysis  was  made  after  drying  the  mineral  at  100"  0. ; 
dried  at  the  ordinary  temperature  it  gave  13-547—13*807  water,  whidi  corresponds  to  the  abovQ 
formula.    B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel    Dissolves  in  acids. 

From  a  trachytic  rock  at  Schemnitz  in  Hungary;  at  Ffitsch  in  an  earthy  chlorite,  and  near 
Fredazzo  in  the  Reims  Yalley,  Tyrol,  in  a  melaphyre.  Also  at  Copper  f^lls,  Lake  Superior 
region,  a  variety  which  alters  but  little  on  exposure. 

Lewinstein  has  analyzed  two  altered  specimens  from  the  copper  mines  of  I^ike  Superior  (Z& 
Oh.  u.  Fharm.  1860,  11^  one  (A)  containing  76  p.  c.  of  the  mineral,  the  other  (B)  81*61  p.  c.,  the 
Test  impurity;  A,  of  a  brownish-red  color,  and  B,  greenish,  afforded,  impurity  ezduded: 


gi 

£1 

Fe 

% 

Ca 

fra 

fi: 

1^ 

A. 

57*92 

10-19 

1-19 

1-13 

4-59 

1-14 

2-58 

21-26=100. 

B. 

65-21 

22*68 

2-55 

1-31 

0-98 

3*46 

3*41 

10-61=100, 

A  gives  nearly  the  0.  ratio  1:2:12:8;  and  B,  1 :  6  :  13  :  4-3. 

344.  OATAPIiBIZTE.    Katapleiit  Weibye  &  Sjb^en,  Fogg.,  bcdz.  299,  1860. 

Hexagonal.  In  thin  tabular  hexagonal  prisms,  with  the  basal  edges  re- 
placed by  the  planes  1,  2, 4 ;  6>A1=142°  4^,  (9 A 2=122°  40',  Oa4=107° 
47'.     Cleavage :  lateral  (/)  perfect ;  2,  distinct.    Also  massive. 

JEL  near  6.  G.=2'8.  Lustre  nearly  dull,  weak  vitreous  on  surface  of 
fracture.     Color  light  yellowish-brown.     Streak  isabella-yellow.     Opaque. 

Oomp.— 0.  ratio  for  :i^  fi,  Si,  ^^\ :  2 :  6 :  2 ;  for  &+fi>  Si,  £[~1 :  2 :  |;  whence  the  for 
mula  (i  ft'+  J 2r)  91*+  li  H.    Analyses  by  Sjogren  (1.  a) : 

gl  2r  £1  ^a  da  Pe         fi 

1.  46-88        29-81         0-46        10'83         8-61        0-68        8-66=10102. 

2.  46-62        29-38         140         10*06        4'66        0-49        9-06=101-51. 

Pjn^.,  etc. — ^In  the  closed  tube  yields  water.  B.B.  in  the  platinum  forceps  fuses  at  3  to  a  whit<- 
enamel ;  with  borax  a  dear  colorless  glass.  Easily  soluble  in  muriatio  acid  without  gelatinizing ; 
the  dilnbe  acid  solution  colors  turmeric  paper  orange-yellow  (reaction  for  zirconia). 

Obs. — From  the  island  Lamoe  near  Brevig,  Norway,  along  with  zircon,  leucophanite,  mosan- 
drite,  and  tritomite. 

On  the  crystallization  see  H.  Dauber,  Fogg.,  zdL  239. 

346.  DIOPTA8B.  Achirit  K  F.  J,  JEknaann,  1788,  N.  Act.  Petrop.,  xiiL  389,  1802.  Erne- 
nmdine  DdameOi^  T.  T.,  ii  230,  1797.  Kupfer-Schmaragd  Went.,  1800,  Ludwig^  L  53,  238,  1803 
Dioptaae  if.,  Tr.,  iil  1801.    Emerald-Gopper  Jameson.    Smaragdo-Chaldt  Mohs,^  Gundr.,  1824. 
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Rhombohedral.    R  A  -B=126^ 


384 


24' ;  Oh  J?=148*^  88' ;  a=0-5281. 
Observed  planes :  rbombohedral,  1  {EX 
2,  -2;  hemi-scalenohedral  on  three  al- 
ternate edges,  as  in  the  figure,  with  also 
2" ;  also  1  ;  prismatic,  i-2,  i\^  i-f »  **f  > 
the  last  three  hemihedral. 


0  A  2=129°  21' 
i-2  A  i-2=120 
2  A  2=95  54 
2  A  i-2=132  3 
2*Ai-2=151 


Ai-2=165°44' 
Ai-2=169  6 
r  A  i-2=146  36 
-2  A  ^=137  57 
^2  A  i?=126  48 


vitreous. 

lucent. 

positive. 


Cleavage:  R  perfect.    Twins:  compo- 
sition-mce  R.    Also  massive. 
H.=5.     G.=3-278-3-348.     Lustre 
Color  emerald-green.     Streak  green.     Transparent — subtrans- 
Fracture  conchoiaal,  uneven.    Brittle.    Double  refraction  strong, 


Oomp. 

11-4=100. 
486); 


,—0.  ratio  for  Cu,  8i,  A=l :  2  :  1;  Ou§i+fi=Si]ica  88*2,  oxyd  of  copper  60*4^  water 
).    Analyses :   1,  2,  Hess  (Pogg.,  xvL  360) ;  3,  4,  Damour  (Ann.  Oh.  Phys.,  IIL  x. 

8i  Cu  fl 

1.  36*60  48*89  12*29,  t^  2-00=99*78  Hess. 

2.  86-85  45-10  11*52,  %1  2*36,  Ca  3*88,  Mg  0*22=99*43  Hess. 

3.  36*47  50*10  1 1*40, 3Pe  0*42,  Oa  (5  0*36=98*74  Damour. 

4.  38*93  49*51  ll*27=99-7l  Damour. 

Pyr.,  etc.— Like  chrysocoUa,  but  gelatinizes  with  muriatic  add. 

Obs. — ^Dioptase  occurs  disposed  in  well  defined  crystals  and  amorphous  on  quartz,  oocapying 
seams  in  a  compact  limestone  west  of  the  hill  of  Altyn-Tiibeh  in  the  Kirghese  Steppes.  Also  re- 
ported as  found  in  the  Duchy  of  Nassau,  between  Oberlahnstein  and  Braubach. 

Breithaupt  found  for  the  angle  R^R  126^  55';  and  Kokscharof^  after  careful  measurement, 
adopts  this  value  (Bull  Ac.  St  Pet.,  iz.  240). 

Named  by  Haiiy  diopiase^  from  ita^  through^  and  Sirrofsat^  to  «ee,  because  the  deavage  directions 
were  distinguishable  on  looking  through  the  crystal. 

Named  Achiriie  after  Achir  Mahm^d,  a  Bucharian  merchant,  living  at  the  fortress  of  Semipo- 
latna  on  the  Irtish,  who  had  procured  it  in  the  region  where  it  occurred,  and  who  furnished  the 
specimens  that  were  taken  in  1785  by  Mr.  Bogdanof  to  St  Petersburg.  Although  first  named 
by  Hermann,  his  description  was  not  given  to  the  St  Petersburg  Academy  before  1800,  and  the 
volume  containing  it  was  not  published  until  1802,  a  year  after  the  appearance  of  Haiiy 's  work. 


346.  OHRTSOOOUiA.  (Thiysocolla  pt  Theophr.^  JHosc.,  Plin,  Ohrysooolla  pt,  Oaoruleum  pt. 
Germ,  Berggrun,  Agric^  Poss.,  1546.  Oicruleum  montanum  pt  Walkf  Min.,  280,  1747;  0. 
montaoum,  Yiride  montanum  pt,  OronsL,  Min.,  172,  1758.  Mountain  Blue  and  Mountain 
Green  pt  Bleu  de  Montague,  Vert  de  Montague,  Bleu  do  Guivre,  Yert  de  Guivre,  Fr,  Kup* 
fergrun  TTem.,  BergoL  J.,  382,  1789;  KargL,  Tab.,  46,  1800,  62,  1808.  Gnine  carbonate  ver^ 
pulverulent,  H.^  Tr.,  1801;  TabL,  1809.  Kieselkupfer  Klapr.,  Beitr.,  Iv.  86,  1807.  Vert  de 
Chiivre,  ChrysocoUe,  Brochantf  Min.,  il  208, 1808.  Kieselmalachit  Hausm.^  Handb.,  1813.  Kiesel- 
kupfer Leonh.^  Handb.,  1821.  G.  hydrosiliceuz  K  Guivre  hydrate  sihdfdre,  Hydrophane  cui- 
vreux,  Fr.  Somervillite  (fr.  N.  J.)  Dufr.^  Min.,  ill.  147,  1847.  Dillenburgite.  Kupferpecherz  pt 
Hoffm.  .Min.,iil  b,  103,  1816;  Hepatinerz  BreiUL^  Char.,  224,  1882;  Pechkupfer  BcMam^ 
Handb.,  372,  1847.  Llanca  CMUm  Miners,  Demidovit  N,  Nordensk^  Bull  Soa  Nat  Moeooii, 
xziz.  128,  1856.    Asperolite  EemLt  ib.,  tttit.  68,  1866. 
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CryptocTystalline ;    often  < 
Incrusting,  or  filling  seams. 

H.=2-4.  G.=2-2-238. 
monntain-green,  bluish-green, 
l»rown  to  black  when  impure. 
o))aque.    Fracture  conchoidal. 


al-like  or  enamel-like  in  texture;   e&rthj. 
ometimes  botryoidal. 

Lustre  vitreous,  shining,  earthy.  Color 
passing  into  sky-blue  and  turquois-blue ; 
Streak,  when  pure,  white.  Translucent — 
Eather  sectile ;  translucent  varieties  brittle. 


Compd— Composition  varies  much  through  impurities,  as  with  other  amorphous  substances, 
resulting  from  the  alteration.  As  the  silica  has  been  derired  from  the  decomposition  of  other 
silicates,  it  is  natural  that  an  excess  should  appear  in  manj  analyses.. 

True  dirysooolla  appears  to  correspond  to  the  O.  ratio  for  Cu,  Si,  ]d[,  1:2:  2=rCu§i+2  fi 
=Silica  34*2,  oxjd  of  copper  45*8,  water  20'5=100,  the  water  being  double  that  of  dioptase.  But 
Kome  analyses  afford  1:2:  3=Cu  Si+3  ti  (anaL  18),  and  1:2:  4=Cu  Si+^  (anaL  11). 

Impure  chrysocoUa  may  contain,  besides  free  silica,  black  ozyd  of  copper,  ozyd  of  iron  (or 
limoniteX  and  oxyd  of  manganese ;  and  consequently  vary  in  color  from  bluish-green  to  brown  and 
black,  the  last  especially  when  oxyd  of  manganese  or  of  copper  is  present.  Other  kinds  are  impure 
with  carbonate  or  sulphate  of  copper ;  aud  others  with  oxyds  of  load,  antimony,  arsenic,  etc. 

Analyses :  1,  v.  Kobell  (Pogg ,  xviii.  254) ;  2-4,  Berthier  (L  a) ;  5,  Bowen  (Am.  J.  ScL,  viil  18) ;  6, 
Beck  (Am.  J.  Sd.,  xxxvi.  Ill);  7,  Scheerer  (Pogg.,  Ixv.  289);  8,  0.  T.  Jackson  (This  Min,,  520, 
1850);  9,  Joy  (Ann.  Lye.  N.  Y.,  viil  120);  10,  Eammelsberg  (J.  pr.  Ch.,  Iv.  488,  Pogg.,  lixxv. 
300);  11,  Nordenskiold  (Ramm.  Min.  Gh.,  552);  12,  J.  L.  Smith  (Gilliss's  Exped.,  ii.  92);  18,  F. 
Field  (PhiL  Mag.,  IV.  xxii  861) ;  14^  Kittrodge  (Pogg.,  Ixxxv.  300) ;  15,  Domeyko  (Min.,  146, 1845): 

gi         Ou         ii       Fe 

1-00,  gangue  2-10=99-84  KobelL 
80,        "         1-1=100  Berthier. 
2-5,        "         2-5,  C  3-7=100  Berthier. 
— ,       "  1-0=100  Berthier 

— =99-42  Bowen. 
1-40=100  Beck. 

— J  3Pe,  3tl,  Ca,  ft  1-09=99-66  Scheerer. 
8-90,  3tl  4-8=99-55  0.  T.  Jackson. 
7-75»»=99-00  Joy. 

l•68^  Ca  1-76,  Mg  1-06=100  Ramm. 
0-40  =  100-34  Nordenskiold. 
1-97,  Xl  2-83=100-28  Smith. 
2-80,  *l  4-97  =  100  Field. 
24-73  i' 4-94,  Ca  1-49,  iSlg  0-78=100  Kittredge. 
1  -2 = 99-6  Domeyko. 
b  With  8om«  All  0>. 

The  mineral  from  Somerville,  K.  J.,  as  described  by  Berthier  (Ann.  Ch.  Phys.,  IL  395),  is  of  tbree 
varieties :  (1)  a  thin,  green,  transparent  incrustration ;  (2)  a  bluish-green  earthy  mineral,  very 
tender  and  light,  becoming  transparent,  like  hydrophane,  in  water ;  and  (3)  a  pale  greenish-bluo 
massive  material,  hard  enoagh  to  scratch  glass,  and  to  be  polished  for  jewelry ;  and  he  observes 
that  the  chrysocoUa  is  nearly  pure  in  the  first,  but  is  mixed  with  opal-sUica  in  much  of  the 
second  kind,  and  with  opal-silica  and  ordinary  silica  in  the  last.  Bcrthier's  analysis  (No.  4  above) 
was  made  on  a  specimen  of  the  second  kind,  and  according  to  him  probably  contained  8  p.  c. 
of  opal-sUica  in  a  state  of  mixture.  Berthier,  allowing  for  8  p.  c.  of  free  silica  in  this  analysis,  sug- 
gests that  the  composition  may  be  Ou  Si+4  !S,  while  Bowen's  earlier  analysis  (5)  gives  Cu  Bi-h 
2  1^.  Berthier's  mineral  has  been  OAmed  (without  sufficient  reason)  SomervillUej  and  the 
analysis  has  generally  been  taken  as  expressing  directly  his  view  of  the  composition.  Berthier 
gives  an  analysis  also  of  the  bard  chryeocolla  of  Somerville  {third  kind)  to  show  that  there  is  in 
these  ores  free  silica.  He  obtaiued  (L  a)  Silica  28*9,  oxyd  of  copper  6*1,  water  6*7,  oxyd  of  iron 
0-4^  silica  sohibU  in  the  aUcaUes  57-9=100. 

'llie  specimen  for  No.  13  had  a  fine  turquois-blue  color,  and  was  from  TambiUos  near  Coquimbo. 

DemidojfUe  occurs  at  Tagilsk^  Urals,  in  mammillated  crusts  of  a  sky-blue  color,  and  afforded  K. 
Nordenskiold  (L  c.)  Si  81-55,  M  0-53,  Ou  33-14,  Mg  3*15,  fi  28-03,  P  [10-22J=100. 

Hermann  has  given  (L  c.)  the  name  Asperoliie  to  an  amorphous  mineral  from  Tagibk,  Russia.  It 
occurs  in  reniform  masses  of  the  size  of  the  fist,  of  a  bluish-green  color,  cpnchoidal  fracture, 
smooth  and  lustrous.  Brittle.  H.=2*5 ;  G.=2-306.  Analysis  afforded  him  §i  31*94,  On  40*81, 
fi  27-25=100.  0.  ratio  for  &,  §i,  1^=11  2:3.  He  considers  it  one  of  a  series  of  silicates  o( 
copper,  consisting  of  dioptase,  chrysocoUa,  asperoHte,  and  a  mineral  described  by  Nordenskidld, 
containing  respectively  1,  2,  3,  and  4  eq.  ^    Named  ctsperolOe  on  account  of  its  great  brittleiiest 


1.  Boffoslovsk 

36*54 

40-00 

20-20 

2. 

85-0 

39-9 

21-0 

3.  Oanaveilles,  Pyr. 

260 

41-8 

28-5 

4.  Somerville,  N.  J. 

85-4 

85-1 

28-5 

6. 

87-26 

45-17 

17-00 

6.  Franklin,  N.  J. 

40-00 

42-60 

16-00* 

7.  Arendal,  Norway 

36-14 

48-07 

20-36 

8.  Copper  Harbor 

87-85 

27*97 

20-00 

9.       ''          " 

32-00 

82-75 

26-50 

10.  Lake  Superior 

32-55 

42-32 

20-68 

11.  Nischne  Tagflsk 

81-45 

37-31 

31-18 

1-2.  ChUi 

31-35 

42-51 

21-62 

13.  Coquimbo 

28-21 

39-50 

24-62 

14.  ChiH 

40-09 

27-97 

24-731 

15.     •'      hfL-gn, 

52-2 

29-5 

16*7 

B  Loss  indaded. 
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Si 

Cu 

S 

1.  Dmenburg 

40 

40 

12 

2.  Tuijinak,  green 

26 

60 

17 

3.        ? 

26-81 

64-46 

6-26 

4.  Turjinsk,  broton 

9-66 

13-00 

18-00 

6.        »*            •* 

17-96 

12-12 

20-55 

6.  Mexico 

27-74 

36-07 

16-70 

I.CJhiU 

7-1 

46-8 

15-0 

8.    <'     black 

16-00 

26-33 

16-02 

9.     "         " 

18-90 

24-71 

16-62 

10.     "         " 

18-3 

61-2 

17-1 

11.    "         " 

10-38 

76-65 

12-18 

The  followiog  are  analyses  of  other  impure  yarieties ;  1,  Ullmaim  (Syst  tab.  TJebers.,  276) ;  2. 
Klaproth  (Beiir.,  ir.  34);  8,  Thomson  (Min.,  L  1836);  4,  y.  Eobell  (J.  p.  Gh.,  zzxiz.  209);  5, 
Pamour  (Ann.  d.  M.,  XXL  zii.) ;  6,  Rammelsberg  (Min.  Cb.,  652) ;  7,  Berthier  (Ann.  d.  IL,  IIL  zis 
698) ;  8,  Domeyko  (Min^  1860, 139) ;  9,  F.  Field  (Phil Mag.,  lY.  zxiL  361) ;  10, 11,  DomejkoCL  c) 

Fe 

,  C  8=100  Ullmann. 

,  C  7=100  Klaproth. 

,  C  14-98=100  Thanson. 

59*00=99*66  Kobell. 

60-86=101-47  Damour. 

17-46,  Ca,  Mg  0-40=98-37  Bammelsbeig. 

1-6,    8  10*1.  gangue  18*5=99  Berthier. 

3  05,  Sbi  89-80=99-20  Domeyko. 

0-23,  5ln  40-28=99-64  Field. 

2-9=99-5  Domeyko. 

1-26,  Oa  0-40,  Mg  0-38=100  Domeyko. 

Nos.  1  to  3  contain  some  carbonate  of  copper ;  and  1  has  been  named  JHOenburgiie.  Koa.  4  to 
6  are  Kupferpecherz  (or  HepaU7ierz\  a  brown  variety  containing  much  limouite  as  impurity;  No.  7 
contains  25  p.  c.  of  sulphate  of  copper ;  Kos.  8, 9  contain  ozyd  of  manganese,  and  are  black  in  color ; 
Kos.  10,  11  include  black  oxyd  of  copper.  Kos.  7  to  11  are  all  &om  the  yicinity  of  Coquimbo. 
The  cupreous  yariety  abounds  especially  at  the  Higuera  mines;  and  10  is  firom  the  Cortadero 
mine;  11  from  the  Brillador. 

The  chrysocolla  of  Rochlitz,  in  the  Biesengebirge,  afforded  Herter  k  Forth  (Jahrb.  G.  Beichs.,  x. 
10)  Si  42-93— 43-43,  Cu  16-11—29-37,  :^b  1-73— 5-05,  2n  7'43— 060,  Oa  2-00—1-54,  Mg  4-46— 
0-33,  il  5-56— 9-85,  Fe  10-07—2-08,  fi  9-23 — 861,  and  32  p.  a  of  antimonic  and  arsenic  acids. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bluish-white  color,  occurring  ii^  the  galleries 
of  a  copper  mine  in  Tuscany  (Ann.  d.  M.,  IV.  ix.  693),  to  consist  of  Silica  21*08,  alumina  17*83, 
oxyd  of  copper  28-37,  water  32-72=100. 

Pyr^  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colore  the  flame 
emerald-gpreen,  but  is  infusible.  With  the  fluxes  g^ves  the  reactions  for  copper.  With  soda  and 
charcoal  a  globule  of  metallic  copper.    Decomposed  by  acids  without  gelatinization. 

Obs. — Accompanies  other  copper  ores,  occurring  especially  in  the  upper  part  of  yeins. 

Bischof  observes  (Lehrb.,  iL  1885)  that  silicate  of  copper  may  be  formed  through  the  action  of 
an  alkaline-,  lime-,  or  magnesia-silicate  on  sulphate  or  nitrate  of  copper  in  solution.  Ho  also 
shows  that  this  silicate  is  decomposed  by  carbonated  waters,  producing  carbonate  of  copper.  Tho 
alkaline  silicates  are  Aimished  by  the  decomposing  granite,  and  the  sulphate  of  copper  by  altered 
pyritous  copper.  But  L.  Saemann  communicates  to  the  author  that  he  has  seen  specimens  of  chryso- 
colla from  Chili,  which  have  in  the  interior  the  fibrous  structure  and  composition  of  pure  mala- 
chite, showing  that  the  whole  was  once  malachite.  The  chrysocolla  analyzed  by  Scheerer  (anaL 
7)  occurs  with  feldspar,  and  is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper 
on  the  feldspar.  Some  specimenn  of  Uie  chrysocolla  are  translucent  and  brittle  on  one  part,  and 
earthy,  like  decomposed  feldspar,  on  the  opposite. 

Found  in  most  copper  mines  in  Cornwall ;  at  libethen  in  Hungary ;  at  Falkenstein  and  Schwatz 
•n  the  Ty^ol ;  in  Siberia ;  the  Bannat ;  Thuringia ;  Schneeberg,  Saxony ;  Kupferberg,  Bavaria ; 
South  Australia ;  Chili,  etc 

In  SomerviUe  and  Schuyler's  mines.  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wolcottville, 
Conn.,  chryEooolla  occurs  associated  with  red  copper  ore,  native  copper,  and  green  malachite ;  in 
Pennsylvania,  near  Morgantown,  Berks  Ca;  at  Perkiomen;  at  Cornwall,  Lebanon  Co. ;  also  with 
similar  associated  minerals,  and  with  brown  iron  ore,  in  Kova  Scotia,  at  the  Basin  of  Mines ; 
also  in  Wisconsin  and  Michigan,  mixed  wiUi  carbonate  of  .copper. 

Chrysocolla  is  from  Y(9V7d(,  goii^  and  «tfAXa,  ghta^  and  was  the  name  of  a  material  used  in  soldering 
gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  of  the  ancient 
chrysocolla  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  and  the  best,  as  Dios- 
oorides  says,  was  that  which  was  /rardc<$f}0(  irpaai^own^  or  of  a  fine  leek-green  or  prase  color;  and 
the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a  prominent  locality.  Pliny 
says  the  mineral  was  named  after  the  real  chrysocoda,  because  it  looked  like  it  It  may  have  in- 
cluded carbonate  of  copper,  as  was  true  to  some  extent  of  the  chrysocolla  and  mowiiainrgretn  of 
the  16th,  17  th,  and  18th  centuries.  The  comdmm  monianum  of  Wallerius  indaded  both  chryso- 
colla and  an  earthy  yariety  of  the  carbonate. 

347.  AUPITB.    Ptmelit  SOimidi,  Pogg.,  lii.  888,  1844.    Alipit  Cflock.,  1845. 
Massive:  eartbv. 
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H.r=2*5.  G.=l"44— 1-4:6,  Schmidt.  Color  apple-greeiu  Not  unctuous. 
Adheres  to  the  tongue. 

Oomp.— O.  ratio  for  &,  Si,  fi,  1:8:^,  nearly;  whence  (|d+|(^!,  Ag))3i,  if  l&e  water  bfl 
basic;  according  to  Schmidt  (L  c),  §i  64*63,  M  0*80,  ]^i  82*66,  to  1*13,  %  6*89,  Ca  0*16^  1^  6*23 
=100. 

From  Silesia. 

Named  from  the  Greek  dUiHii,  not  greasy. 

348.  OONABITB.    Konarit  BreWu,  B.  H.  Ztg.,  zvia  1,  1859. 

Monoclinic  ?    In  small  grains  and  crystals,  with  perfect  brachydiagonal 
cleavage,  and  supposed  to  be  like  vivianite  in  crystallization. 
II.=2-5— 3.     G. =2-459— 2-619.     Color  yellowish,  pistachio- and  sisMn- 

freen,  olive-green.     Streak  siskin-green.     In   thin   lamellae  translucent, 
ragile. 

Oomp.— 0.  ratio  for  Si,  Si, 5=1  :  3  :  H,  nearly;  whence  (i]a4-|-]5ri)Si+}fi;if  athird  of  th« 
water  be  basia    Analysis  by  Winkler  (B.  H.  Ztg.,  zziv.  836) : 
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«r.=IOO. 

Obo. — Occors  at  the  Hanns  George  mine,  at  Bottis,  in  Saxon  Yoigtland,  with  rottisite. 
Named  from  K6v0poi,  evergreen, 

349.  PIOROSBffmB.    Pikrosmin  Eaid,^  Min.  Mohs.,  iii.  16*7,  1826. 

Orthorhombic.  Cleavable  massive.  Also  columnar  or  fibrous.  Cleav- 
age :  in  traces,  parallel  to  a  prism  of  117°  49' ;  perfect  parallel  to  i-J,  less 
so  parallel  to  i-t. 

H.=2-5— 3.  G.=2-66,  cleavable  massive ;  2-596,  columnar.  Lustre  of 
cleavage-face  pearly,  elsewhere  vitreous.  Color  greenish-white  ;  also  dark 
green,  gray.  Streak  white.  Subtranslucent — opaque.  Odor  bitter  argil- 
laceous when  moistened.  Double  refraction  strong ;  optical  axes  in  the 
columnar  variety  in  a  longitudinal  plane ;  bisectrix  negative,  normal  to  the 
sides  of  the  columns. 

Oomp.r-0.  ratio  for  ft,  Si,  ]9[=1  :  2  :  i;  lifg Si +id= Silica  65*1,  magnesia  36*7,  water  8*2= 
100.    Analysis  by  ICagnus  (Pogg.,  vi  63) : 

Si  64-89    ^0*79    Pe  1*40     ftn  0*42     %  34-86    ]9[  7-80=98*16. 

P]^.,  etc — In  the  closed  tube  some  ammonia  given  off  with  the  water ;  the  assay  black* 
ens  and  has  a  burnt  smelL  B.B.  on  charcoal  whitens  without  fasing.  With  borax  slowly  dis- 
solves to  a  transparent  glass ;  affords  a  glass  with  little  soda,  and  an  infusible  slag  if  the  soda  bo 
increased.    A  pale  and  indistinct  red  wiUi  cobalt  solution. 

0\m* — ^Associated  with  magnetic  iron  ore  at  the  iron  mine  of  Engelsberg,  near  Pressnltz  in  Bo- 
hemia.   The  fibrous  variety  resembles  asbestus. 

Named  from  rcjrp^f,  InUer^  and  'c»<r/tr>,  odor, 

Haidinger  instituted  the  species  on  the  physical  characters  and  cleavage  of  the  massive  and 
fibrous  mineral,  without  a  knowledge  of  the  chemioeil  composition ;  and  he  suggests  that  much  of 
oonmion  asbestus  may  belong  to  it 

The  talcose  or  chloritic  schist  of  Greiner  in  Tyrol,  and  the  limestone  of  the  vicinity  of  Waldheim, 
Saxony,  are  reported  as  other  localities.  Desdoizeauz  obtained  the  above  optical  characters  froia 
Ihe  Pressnitz  nuneral,  and  also  from  another  from  Zermatt 

360.  SPADAITB.     V.  KobeU,  GeL  Anz.,  Munchen,  xvil  945,  1843,  X  pr.  Gh.,  zzz.  407. 
Massive,  amorphous. 
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H.=2'5.  Lufltre  a  little  pearly  or  greasy.  Translucent.  Color  reddisli, 
approaching  flesh-red.     Fracture  imperfect  conchoidal  and  splintery. 

qpmp.— 0.  ratio  for  ft,  Si,  l9[=5  :  12  :  4;  whence,  if  a  fourth  of  the  water  is  baaia  (fftff+i 
]a)Si+ifl:.    Analysis  by  r.KobeU: 

Si  56-00        £10*66        ]^e0-6d        Mg  30*67        £[  II -34= 99*38. 

Pyr.,  etc. — ^In  the  closed  tube  yields  much  water  and  becomes  gray.  B.B.  melts  to  a  glassy 
enamel    Dissolyes  in  concentrated  muriatic  add,  the  silica  easily  gelatinisdng. 

Obs. — ^From  Capo  di  Bove,  near  Borne,  filling  the  spaces  among  crystals  of  woUastonite,  in  lea- 
dtic  lava. 

Kamed  after  Sign.  Medid  Spada. 

QuiNCiTiL — ^The  quincUe  of  Bertiiier  is  in  light  carmine-red  partides  disseminated  through  a 
limestone  deposit 

Oomp, — Silica  54,  magnesia  19,  protozyd  of  iron  8,  water  17=98.  From  near  the  village  of 
Quincy,  France.  Strong  concentrated  adds  dissolve  the  magnesia  and  iron,  and  leave  the  silica 
in  a  gelatinous  state.    The  color  is  attributed  to  organic  matter. 

351.  Ftrallolite  pt  352.  Ficbophtll.  353.  Travisbsbllxtb.  354.  Fhkabandiib.  355. 
STBAKONrrzrrE.    356.  Monbaditb. 

These  are  names  of  pyroxene  in  different  stages  of  alteration,  between  true  pyroxene  and  either 
serpentine  or  steatite.    For  analyses  and  descriptions,  see  under  that  spedes  (p.  221). 

367.  NBOLrm.    Neolit  ScJieerer,  Fogg.,  Ixxu  285, 1847. 

In  silky  fibres  stellately  grouped ;  also  massive. 

H.=:l— 2.  G.=2*77j  after  dryinjg.  Color  green.  Lustre  silky  or 
earthy. 

Comp.— 0.  ratio  for  ft,  S,  Si,  £[  about  3  :  1  :  6  :  H;  whence  the  formula  %Si+i:£[[+i£l 
3^"].  Perhaps  (&',  fi,  ]&')  Si*.  As  the  mineral  is  formed  through  the  agenpy  of  infiltrating  waters 
through  rocks  containing  magnesia,  it  is  not  safe  to  assume  that  there  are  no  impurities  present 
4jialyses:  1-3,  Scheerer  (Fogg.,  Ixxxiv.  373);  4>,  Bichter  (ib.): 

Si        £l        te      Mn      Hg      Ca       £[ 

1.  Arendal      52-28      7*33      3-79    0*89    31-24    0-28    404=99-85. 

2.  "  47-35     1027     *7-92     2-64    24-73     6-28=99-19. 

8.  Eisenach    51-35      9-02      0*79     80-19     1-98    6-50=99-78. 

4.        "  51-44      8-79  3PeO-88     3111     2*00    6-50=100-72 

Obs. — Occurs  in  the  iron  mines  of  Arendal,  and  in  cavities  in  basalt  near  Eisenach.  Also 
compact  massive  and  earthy  in  fissures  at  Rochlitz  in  the  Riesengebirge,  Bohemia,  of  a  pis- 
tachio-green color,  or  brownish ;  G.= 2-625  to  2-837.  Herter  &  Forth  (Jahrb.  G.  Beichs,  x.  19) 
observe  that  this  variety  contains  oxyd  of  zinc,  oxyd  of  iron,  lime,  alumina^  and  copper,  as  im- 
purities. 

Named  from  vhSf  new^  and  Xc9i;,  sUme, 

358.  FAIJGOBSKITE.    FaUgorskit  T.  v,  Ssaflsehenkof,  Yerh.  Min.  St.  Fet,  1862, 102« 
Fibrous.    Soft,  but  tough,  and  hence  with  great  difficulty  pulverized.    Q. =2*2 17.    Color  white. 

GOMP. — 0.  ratio  for  ^  S,  Si,  !)&,  after  excluding  8^  p.  c.  of  what  is  called  hygroscopic  water. 
1:2-5:8:3. 

Analysis  by  Ssaftschonkof  Q,  a):  Si  52*18,  ^l  18*32,  ftg  8*19,  Ca  0*59,  '&  12*04^  hygrosc.  watet 
8*46=99*84.    B.B.  infusible.    Not  acted  on  by  the  acids. 

From  the  Fermiaii  mining  district  of  the  Ural,  "in  der  Faligorischen  Distanz"  of  the  second 
mine  on  the  river  Fopovka.    Frobably  an  altered  asbestus. 

859.  XTLoniiB  GhckcTf  Synopsis,  97,  1847  (JBerg?iolz,  of  Sterzing,  and  fb&tos&esi),  approadies 
the  above  in  coastltution,  but  is  probably  only  an  altered  asbestus.  It  occurs  delicately  fibrooa ; 
glimmering  in  lustre ;  wood-brown,  light  or  dark,  and  also  green  in  color;  with  G.= 2*4— 2*45  foi 
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the  brown,  and  2*66  for  the  greenish,  Eenngott    Thaulow  obtained  (Pogg.,  xll  635)  Si  55*58,  £1 
0*04^  Pe  19*44,  &g  15-50,  Ca  0*10,  &  10  27=79*93.   Yoo  Hauer  finds  (Sitz.  Wien.  Akad.,  zL  888): 
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Of  the  water  in  the  analyses,  9*20,  7*90,  and  8*13  p.  c.  passed  off  at  lOO""  0. ;  and,  ezdoding  thM 
mean  of  these  determinations,  rednoes  the  mean  of  the  above  results  to  Si  50*43,  ¥e  18*97,  F9 
8-28,  lilg  11-82,  Ca  0*85,  fl  14  63=99*98. 

Konngott  considers  it  as  probably  altered  chrysotile. 

Jyliie  of  Hermann  is  aiso  probably  only  a  hydrous  asbestus.  It  has  a  brown  color  and  asbesti- 
form  structure.  Hermann  obtained  (J.  pr.  Gh.,  zzxiy.  180,  1845),  Si  44*06,  S^e  37*84,  Ca  6*58,  Mg 
5*42,  Cu  1*36,  fl  4*70=99*96.     H.=3.     G.=2-935. 

360.  ANTHOSIDBRITXL    ffaugm.,  QeL  Anz.  Gott,  281,  1841. 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feathery 
flowers.     Resembles  cacoxene. 

H.=6*5.  G.=3.  Lustre  silkv,  a  little  chatoyant  on  a  fresh  fracture. 
Color  ochre-yellow  and  yellowish-brown,  somewhat  grayish,  rarely  white. 
Powder  brown  to  colorless.  Opaque  or  slightly  suotranslucent.  Gives 
sparks  with  a  steel.     Tough. 

Oomp. — 3Pe*  Si* + 2  &=  Silica  60*3,  sesquiozyd  of  iron  35 -7,  water  4*0 =100.  Analysis  by  Schne- 
dennann  (1.  c.,  and  Pogg.,  UL  292)  of  the  yellow  yariety  (mean  of  two  results):  Si  60*08,  3Pe 
34*99,  tL  3-59=98"66.    If  the  water  is  basic,  the  0.  ratio  is  I  :  2^.  ^ 

Pyr.,  etc.— BJB.  becomes  reddish-brown,  then  black,  and  fases  with  difficulty  to  a  bkck 
magnetic  slag.    Decomposed  by  muriatic  acid. 

Obs. — From  Antonio  Pereira,  in  the  province  Minas  Geraes,  Brazil,  where  it  is  intimately 
associated  with  magnetic  iron.    Named  from  arOji,  flower^  and  oiinpoi^  iron. 
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361.  OAIiAMTNB.  Cadmia  pt  Plin.^  zzziv.  2;  Agric»  Foss.,  265,  1546.  Lapis  calaminaris, 
Q^rm,  Galmei  pt  Agric^  Interpr.,  1546.  Gallmeja  pt,  Lapis  calaminaris  pt,  Gadmla  officin.  pt, 
WaJk,  Min.,  247,  1747 ;  Zincnm  naturale  calcifonne  pt,  Galmeja,  Lapis  calaminaris  pt,  Cronst, 
197,  1758.  Calamine  pt  Fr.  2W.  WalL,  L  447,  1753.  Zincum  spatosum  dnereum  compactum 
electricum,  ib.  flayescens  drusicum  (fr.  OarinthiaX  v.  Bom,  Lithoph.,  L  132,  1772.  Calamine  pt, 
Mine  de  Zinc  vitriforme  (with  figs.)  d/B  Lide,  Crist,  829, 1772,  ill  81,  1783 ;  Kieselerde,  Zinkoxyd 
(fr.  Derbyshire),  JTfeipr.,  Crell's  Ann.,  I  S91,  1788.  Gabnei  pt  KarsL,  Tab.,  24,  1791.  Zinc 
oxyd6  pt  H.,  Tr.,  It.  1801.  Electric  Calamine,  Silicate  of  Zmc,  Smiihson,  Phil  Trans.,  1803. 
Zinc  Calamine  Brojign^  Min.,  il  136, 1807.  Zinkglaserz  KarsL,  Tab.,  70, 100, 1808.  Zinkkieaelerz, 
Kieselzinkerz,  Kieselzinkspath,  Kieselgalmey,  Germ,  Siliceous  Ozyd  of  Zina  Zinc  ozydd  sili- 
dfdre  K  Calamine  Bettd,  Min.,  ii,  190,  1832.  Smithsonite  B.  A  if,  Min.,  1862  [not  Smithson- 
ite  Beud.l,    Hemimorphit  Kenng.,  Min.,  67,  1853.    Wagit  Bado9zkovtki^  C.  B.,  liiu  107,  1862. 

Orthorhoinbic  ;  heinimorpliic-hemihedral.  /A/=104°  13',  0  A  1-1= 
148^  31/ ;  a  :  i :  ^==0-6124  :  1  :  1-2850.  Observed  planes :  0  ;  vertical,  7, 
i-t,  ^,  t-f,  i-2,  i-5,  i-5 ;  domes,  ^-t,  1-?,  f-J,  |-{,  2-1,  3-J,  5-i,  7-i ;  ft,  f-t,  4-i,  1-J, 
2-*,  8-i;  octahedral,  J,  f,  1 ;  3-1,  2-2,  4-4,  f  3,  |-4,  2-6,  f  7,  f  7 ;  2-2,  3^,  4.|. 
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O  A  2^=129°  14' 
0  A  3-1=118  34 
0  A  H=162  59 
0  A  f  ?=166  36 
(?  A  1-J=154  31 
(9a3-J=124  58 


<;  A  1=142°  11' 
iA  A  2-2=129  7 
i-2  A  ^-2,  ov.  i-?,=114  50 

7a  «=12r  54 
i-2  A  i-?=147  17 
i-5  A  i-?=156  49 


Twins.  Cleavage:  /,  perfect;  (?,  in  traces.  Also  stal- 
actitic,  mammillated,  botryoidal,  and  fibrous  forms;  also 
massive  and  granular. 

H.=4-5— 5,  the  latter  when  crystallized.  G.=3-16— 3*9, 
S'43 — 3-49,  from  Altenberg.  Lustre  vitreous,  0  subpearly, 
sometimes  adamantine.  Color  white;  sometimes  with  a  delicate  bluish 
or  greenish  shade ;  also  yellowish  to  brown.  Streak  white.  Transparent 
—translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double  refrac- 
tion strong ;  optic-axial  plane  i-% ;  divergence  81*^ — 82^°  for  the  red  rays ; 
bisectrix  positive,  normal  to  O. 

Var. — 1.  Ordmary.  (a)  In  crystals.  Measured  angles:  /A i-l=  128*  4',  Schrauf;  giying 
/A/=103'62';  /Ai.3=161'  12',  Schrauf;  t-2Ai-«=147*  26',  Hessenberg;  0  A  14=148' 81 , 
Dauber,  148°  39',  Schr.;  OA3-t=118''  39',  Dauber,  118*  40'  Schr.;  0  A  14=154''  31,  Daub., 
154"*  27',  Schr.  (b)  Mammillary  or  Btalactiiic  (c)  Massive;  often  cellular.  TTo^/tte  is  a  concre- 
tionary light-blue  to  green  calamine  from  Nijni  Jagurt  in  tiie  Ural;  (x.=2:1Ql, 

2.  Carbonated,  Sullivan  has  described  (Dublin  Q.  J.  Sd.,  1862,  it  150)  a  variety  of  calamine 
from  the  Dolores  mine  in  the  province  of  Santander,  Spain,  occurring  in  concentric  pisolitic  masses, 
frequently  containing  a  semitranslucent,  opal-like  nucleus.  This  mineral,  produced  from  the  hy- 
drous carbonate  by  the  action  of  silicated  waters,  contains  from  12  to  20  per  cent  gf  carbonate  of 
zinc ;  G.=2-88 — 3 '69.    Sullivan's  paper  is  one  of  much  interest. 

3.  ArgiUacems.  Another  calamine  from  Spain,  analyzed  by  Schonichen  (B.  H.  Ztg.,  rxii.  163), 
contains  20  to  26  p.  c.  of  alumina,  with  31*5  p.  c.  of  silica,  21  to  285  p.  a  of  ozyd  of  zinc,  and  18  to 
20  of  water ;  and  is  apparently  calamine  mixed  with  clay.  It  occurs  massive ;  color  at  first  white, 
changing  in  the  air  to  violet,  brown,  and  finally  black;  transparent  on  the  edges ;  feel  soapy. 

Oomp.— 0.  ratio  for  B, ^1,5=1  :  1  :  i;  Zn" Si +H= Silica  25-0  oxyd  of  zinc  67-5,  water  7'6 
=  100.  Perhaps  in  some,  or  all  cases,  one-third  more  water,  or  2n' Si  + 1^^= Silica  24*4,  ozyd  of 
zinc  65-9,  water  9-7=100. 

Analyses:  1,  Smithson  (Nicholson's  Joum.,  vi.  78);  2,  8,  Monheim  (J.  pr.  Ch.,  zlix.  319);  4, 
BorzeUus  (Ak.  H.  Stockk,  1819,  141);  6,  Berthier  (J.  d-  M.,  xxviiL  841);  6,  Thomson  (PhiL  Mag., 
1840);  7,  8,  Hermann  (J.  pr.  Ch.,  xxxiii.  98);  9,  E.  Schmidt  (J.  pr.  Oh.,  li.  267);  10,  C,  Schnabel 
(Pogg.,  cv.  144);  11,  Badoszkovski  (1.  c.): 

4-4=97*7  Smithson. 

7*58,  fe  0-68,  C  0*35=100-97  Monheim. 

7-49,  Fe  0*22,  C  O'Sl  =99-27  Monheim. 

7*40=100  Berzelius. 
10*0  =100Berchifir. 
10-8  =100-8  Thomson. 

9*07,  ^b  2-70=100  Hermann. 

8-38=100  Hermann. 

7*02  Fe  0*72,C  1*02=99*68  Schmidt. 

8*34,  3tl,  3Pe  1*08,  ?  <r.:=r99-41  SchnabeL 

4-70,  Ca  1-55,  Ou,  te  (r.=99'15  Radoaz. 

The  wagiLe  gives  the  0.  ratio  1  : 1  : 1, 

^Pjr^  etc. — In  the  dosed  tube  decrepitates,  whitens,  and  gives  off  water.  B.B.  almost  infusi* 
ble  (F.=6) ;  moistened  vnth  cobalt  solution  gives  a  green  color  when  heated.  On  charcoal  with 
soda  gives  a  coating  which  is  yellow  while  hoc,  and  white  on  cooling.  Moistened  with  cobalt  soIu« 
tion,  and  heated  in  O.F.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  with  acids  even 
when  previously  ignited.  Decomposed  by  acetic  add  with  gelatinizatlon.  Soluble  In  a  strong 
solution  of  caustic  potash. 


gi 
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1.  Retzbanya 

25-0 

68-3 

2. 

25-34 

67  02 

3.  Altenberg 

(})  24-85 

66  40 

4.  Limburg 

26*23 

66-37 

6.  Brisgau 

6.  Leadhills;  a. 

25-5 

64*5 

=8*164 

23-2 

66*8 

7.  Nertschinsk; 

G.=3*871 

25*38 

62-85 

8.        " 

0.=3*435 

25-96 

65  66 

9.  Moresnet 

24-44 

66*48 

10.  Santander;  G 

.=3-42 

23-74 

66-25 

11.  Ural,  WagiU 

26-00 

66*90 
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Obft.-^0alamine  and  smitbsonite  are  nsuallj  found  associated  in  yeins  or  beds  in  stratified 
calcareous  rocks  aocompanjing  ores  of  blende,  irou,  and  load,  as  at  Aix  la  Chapelle ;  Raibel  and 
Bleiberg,  in  Carinthiaf  in  the  upper  Triassic ;  Moresnet  in  Belgium,  Fribourg  in  Brisgau,  Iserlohn, 
Taruowitz,  Olkucz,  Miedzanagora,  Betzbanya,  Schemnitz.  Ac  lloughten  &iU,  in  Cumberland,  ii 
acicular  crystals  and  mammillary  crusts,  sky-blue  and  fine  green  ;  at  Alston  Moor,  white ;  at  the 
Rutland  mine,  near  Mattock,  in  Derbyshire,  in  brilliant  crystals,  and  grayish-white,  and  yeUow,  and 
mammillated :  at  Castleton,  in  crystals ;  on  the  Mendip  Hills,  mostly  brownish-yellow,  and  in  pari 
sialactitic ;  in  Flintshire,  etc.,  Wales ;  Leadhills,  Scotland.  Large  crystals  have  been  found  at 
Nertschinsk. 

la  the  United  States  occurs  with  smithsonlte  in  Jefferson  county,  Missouri  In  Pennsylvania, 
at  the  Perkiomen  and  Phenixyille  lead  mines ;  in  a  lower  Silurian  rock  two  miles  from  Bethle* 
hem,  at  Friedensyille,  in  Saucon  yalley,  abundant  and  extensively  worked ;  on  the  Susquehanna, 
opposite  Selinsgroye.  Abundant  in  Virginia,  at  Austin's  mines  in  Wy&e  Co.  A  pale  yellow, 
fusible  zinciferous  clay  occurs  in  considerable  abundance  with  calamine  at  the  Ueberroth  mine, 
Friedensville.  Analysis  of  this  by  Johu  M.  Blake  gave  Si  41-36,  Xl  8*04,  Fe  9-55,  2n  32*24,  Mg 
10 2,  ^  tr.j  fi[  7*76.  Other  specimens  examined  by  W.  T.  Roepper  gave  a  variable  amount  of  zinc, 
showing  that  the  substance  is  not  homogeneous  (priv.  contrib.). 

On  cryst  see  G.  Rose,  Pogg.,  lix. ;  Dauber,  Pogg.,  icii.  245  (whose  measurements  are  above 
adopted) ;  Hessenberg,  Senk.  Nat  Ges.  Frankfurt  a  M.,  ii.  260 ;  Schrauf,  Ber.  Ak.  Wien,  xxxviil 
789;  DescLMin.,  i.  117. 

The  name  Calamine  (with  Oaimei  of  the  Germans)  is  commonly  supposed  to  be  a  corruption  of 
Cadmia.  Areola  says  it  is  from  calamus^  a  reed^  in  allusion  to  the  slender  forms  (stalactltic)  com- 
mon in  the  cadmia  fornacwn. 

The  cadmia  of  PUny  and  of  other  ancient  authors  included  both  the  native  silicate  and  carbon- 
a'^,  and  the  oxyd  from  the  chimneys  of  furnaees  (cadmia  fornacum).  The  two  native  ores  con- 
tiQLed  to  be  confounded  under  the  name  lapis  caJaminaris^  calamine  or  galmei^  until  investi- 
gated chemically  by  Smithson  in  1808.  Earlier  analyses  had  made  out  chemical  differences,  and  some 
authors,  before  1790,  had  rightly  suggested  a  division  of  the  species  :  Bergmann  having  found 
28  p.  c.  carbonic  acid  in  a  Holywell  specimen  (J.  de  Phys.,  xvi  17,  1780)  j  and  PeUetier,  in  a 
kind  from  Fribourg  in  Brisgau,  which  had  been  called  Zeolite  of  Brisgau  because  it  gelatinized 
with  acids,  52  p.  c.  silica,  with  36  oxyd  of  zinc,  and  12  water  (J.  do  Phys.,  zz.  420,  1782) ;  and 
Klaproth,  in  another,  similarly  gelatinizing,  66  oxyd  of  zinc  and  83  silica.  But  Smithson  was 
the  Urst  to  make  known  the  true  composition,  and  clear  away  all  doubts. 

De  Lisle  noticed  the  crystalline  forms  of  the  two  species,  describing  one  kind  as  prismatic  with 
dihedral  summits,  and  the  other  as  scalenohedral  like  dogtooth  spar,  yet  did  not  fully  appreciate 
the  importance  of  the  observation ;  while  HaOy,  14  years  later,  in  his  Traiii,  describes  only  the  crys- 
tals of  the  sUicaie^  and  takes  the  ground  ^.hat  the  zinc  carbonatee  was  only  an  impure  calcareous 
"  zinc  oxyde." 

In  1 307  Brongniart  called  the  silicate  calamine,  leaving  for  the  other  ore  the  chemical  name 
tine  carbonatee.  In  1832,  Beudant  followed  Brongniart  in  the  former  name,  and  designated  the 
latter  Smilhsoniie,  after  Smithson,  who  had  analyzed  in  1803  the  carbonate  as  well  as  silicate. 
Thus  the  two  species  were  at  last,  not  only  distinguished,  but  mineralogically  named. 

Unfortunately,  Brooke  &  Miller,  in  1852,  reversed  Beudant^s  use  of  these  names,  with  no  good 
reason;  and  in  1853,  Kenngott,  on  account  of  the  confusion  of  names,  as  he  says,  introduced  for 
the  silicate  the  new  name  ffemiinorphOef  and  so  added  to  the  confusion.  These  innovations 
should  have  no  favor. 

361  A.  MoRBSNsrrra  Risae  (Verb,  nat  Yer.  Bonn,  1865,  Ber.  98).  Ammeral  from  Altenberg,  near 
Aachen,  occurring  with  calamine.  Two  varieties  are  found,  one  dark  to  leek-green  and  opaque : 
the  other  light  emerald-green,  transparent.  The  latter  is  the  purest ;  it  has  H.=:2'5,  conchoidal 
fracture,  streak  white.  It  afforded  on  analysis  Si  30*31,  £l  13*68,  Fe  0*27,  iii  1*14,  Za  43*41,  iig 
tr.,  Oa  tr^  '6. 11*37=100*18.  B.B.  on  charcoal  gives  witji  cobalt  solution  a  pale  green  mass.  Diffi- 
cultly soluble  in  adds. 

362.  VHiIULRSmi.    Dufirenoy,  C.  B.,  1842,  Ann.  d.  M.,  IT.  I  387,  1842.    Serpentin  aus  d. 
Malenkerthal  FsOenberg,  J.  pr.  Oh.,  d.  88,  1867. 

Orthorhombic.  /a/=120°  8',  Descl.  Observed  planes:  0,  1-i,  1: 
crystals  all  compound,  consisting  of  three  intersecting  individuals ;  compo- 
sition-face i-5.  0  A  1-1=140^  36',  0  A  1=136°  32'.  (Crystallization  per- 
haps psendomorphic.)    Mostly  in  rounded  grains.    Also  massive. 

H.=4— 5.    G.=2-978,  from  Traversella;  2-99,  fr.  Malenkerthal.    Ooloi 
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yellowish-green  to  olive-green;  also  dark  ^een  to  blackish.  Streak  tm- 
colDred.  Translucent;  transparent  in  thin  plates  Double  refraction 
strong;  optic-axial  plane,  i-z ;  bisectrix  normal  to  (?,  positive ;  Descl. 

Oomp.— -0.  ratio  for  ft,  8i,  fi=l :  1 :  i ;  (H  Sfe+iV  S'e)'  §i+i  fi=Silica  38-9,  magnesia  47*6, 
protoxjd  of  iron  7*8,  water  5*8=100.  Appears  to  be  a  hydrons  forsterite  or  boltonite  in  compo- 
fsitioK,  and  to  resemble  much  the  latter.  G.  Bose  pointed  out  the  approximation  in  angle  to 
chrysolite,  and  regarded  it  as  an  altered  yariety.  Its  occorrence  in  twins  of  three  intersecting 
crystals,  as  made  kaown  by  Desdoizeaux  (Min.,  95, 1862X  is  an  important  characteristic  not  thus  far 
observed  iu  forsterite,  or  any  other  spedes  of  the  chrysolite  group.  The  crystals  have  the  planes 
shining,  but  not  quite  even.  Analyses:  1,  2,  Bufrenoy  (L  c.,  and  Dufr.  Min.,  2d.  ed.,  Iv.  343) ;  3, 
Fellenbeig  (I  c.) : 

§i       ^e      An      %      da       &       £[ 

1.  Traversella         39-61     3-59    2*42    47*37    0-53    0*46    6*80=99*78  Dufrenoy. 

2.  Forez  4052    6*25     43*76    1-70    0*72    6*21=99-16  Dufrenoy. 

8.  Malenkerthal  {i}il"l2    7*97     42*15     5*55,  Cr,  Ifi  0-75,  3fcl  3*19=101*33  F. 

AnaL  1  is  of  the  origlnatl  villarsifce;  2,  of  grains  fVom  the  granite  of  Forez  and  Horvan,  France. 

Pyr^  etc. — ^B.B.  inAisible.    With  borax  a  green  enamel    Attacked  by  concenlrated  adds. 

Obs. — At  Traversella  it  is  ossodated  with  mica,  quartz,  and  dodecahedral  magnetite.  Mudi 
boltonite  is  hydrous,  and  in  composition  belongs  here.  Grains  in  the  interior  of  the  serpentine 
pseudomorphs  of  Snarum  have  sometimes  a  similar  composition.  The  mineral  fh>m  Pirlo  in 
Malenkerthal,  of  the  Grrisons,  constitutes  tlie  base  of  a  serpentine-like  rock,  which  is  slightly 
ciystalline  in  texture,  somewhat  slaty,  feeble  lustre,  and  between  blackish-gray  and  dark  green  in 
color.  Supposing  the  alumina  present  as  a  mixed  silicate,  the  formula  is  that  of  the  Traversella 
mineraL    The  rc^  looks  like  a  mixture  of  several  minerals. 

363.  PRSHNTTB.  ChrysoUte  Sage,  Min.,  L  282,  1777.  Chrysolite  du  Gap  (a  kind  of  Sdiori) 
de  LiaU,  ii.  275,  1783.  Zeolithe  verdAtre  v.  Bom,  Oat.  de  Raab,  i.  203,  1790.  Prehnit  Wcm., 
Bergm.  J.,  1790,  L  110;  anal  by  Klapr^  Schrift  Ges.  nat.  Berlin,  viiL  217,  1788.  Koupholite 
(fr.  Bardges),  Picoi  la  Peyrouse,  Ddameih,,  T.  T.,  il  547,  1797.  ^Edelite  (Edelite)  Watnutedt, 
Jahresb.,  v.  217,  1825.    Jacksonite  Whitney,  J.  Nat  H.  Soc.  Boston,  y,  487,  1847. 

Orthorhombic.    /A  7=99^  56',  O  A  l-i=146^  11^  ;  a  :  J  :  c=0-66963 
:  1  :  1-19035.     Observed  planes  :    0;  vertical,  /,  i-i,  i-I;   domes,  |-i,  J-I, 
6-z ;  octahedral,  2,  6.     Oa  f-t=153°  20'   0  A  f  1=134°  52^',  0  A  2=119° 
45',  0  A  6=100°  47'  0  A  64=106°  30',  I A  i-i=130°  2'.    Cleavage :  basal, 
distinct.    Tabular  crystals  often  united  by  (?,  making  broken 
385  forms,  often  barrel-shaped.     Keniform,  globular,  and  stalac- 

titic  with  a  crystalline  surface.  Structure  imperfectly  co- 
lumnar or  lamellar,  strongly  coherent ;  also  compact  granular 
or  impalpable. 

H.=6— 6*5.  G.=2-8— 2-953.  Lustre  vitreous ;  (?  weak 
pearly.  Color  light  green,  oil-green,  passing  into  white  and 
gray ;  often  fading  on  exposure.  Subtransparent — ^translu- 
cent ;  streak  uncolored.  Fracture  uneven.  Somewhat  brit- 
tle. Pyroelectric,  with  polarity  central,  the  analogue  poles 
—  at  the  centre  of  the  base  and  the  antilogue  at  the  extrem- 

ities of  the  bradiydiagonal,  Riess  &  Kose.  ^  Double  refrac- 

I  tion  strong;  optic-axial  plane  usually  i-i;  bisectrix  positive, 

normal  to  0;  axial  angle  122° — 130°,  for  crystals  from 
Dauphiny  and  Pyrenees,  but  in  others  much  less ;  divergence  very  slightly 
dimmished  by  heating ;  DescL 

Var.— Usual  in  flrm  and  hard  incrusting  masses,  externally  globular  or  mammillaiy,  the  sorfaof 
"^ade  up  oTan  of  grouped  GryBtals  more  or  less  imperfect,  but  sometimes  smooth* 
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Si 

£1 

1^6 

Ca 

la 

1.  Tyrol 

43-00 

23-26 

2-00 

26-00 

4-00, 

2.  I^ol,  Fassa 

42-88 

21-50 

3-00 

26-60 

4-62, 

3   Mt  Blanc,  0(mp?L 

44-71 

23-99 

— . 

25-41 

4-45, 

4.  Dumbarton 

4410 

24*26 



26-43 

4-18, 

5.  iEklelfors,  UddiU 

43-03 

19-30 

6-81 

26-28 

4-4S, 

6.  Glasgow,  green 

43-60 

23-00 

2-00 

22-33 

6-40= 

7.        "         tohiU 

43-05 

23-84 

0-66 

26-16 

4-60, 

8.  Bourg  d*Oisaiia 

44-50 

23-44 

4-61 

23-47 

4-44= 

9.  Badauthal,  Harz 

44-74 

1806 

7-»8 

27  06 

413, 

10.  NiederkircbeDf 

j  42-50 
44-00 

30-50 

0-04 

22-37 

6-00, 

11.    peeudomorphs 

28-50 

0-04 

22-29 

600, 

12.  Chill 

43-6 

21-6 

4-6 

25-0 

6-3= 

13.  Tyrol 

44-42 

24-09 

0-92 

26-41 

4-26  z 

24.  Up&ala 

44-11 

22-99 

3-22 

25-83 

426= 

Oouphoiiie  is  in  cavemous  masses,  made  of  small,  thin,  fragile  laminie  or  scales ;  the  original 
was  from  the  peak  of  Ereslids,  near  Borages,  in  the  Pyrenees ;  also  reported  from  the  Col  dv 
Bonhomme,  at  the  foot  of  Mt  Blana    Named  fVom  roii^a;,  tender. 

EddUe  (or  j^kieiHe)  is  nothing  but  prehnlte  from  ^delfors,  Sweden. 

Jacksonite  (or  anhydrous  prehniie)  of  Whitney  is  ordinary  prehnlte,  from  Keweenaw  Pt  and  Isls 
Boyale. 

Oy stale  from  Farmington,  Ct,  have  for  the  optio-axial  plane  i-i;  and  the  divergence  for  the  red 
rays  in  the  outer  parts  of  a  plate  of  a  crystal,  48* — 60* ;  m  an  interior  wedge-shaped  part  of  the 
same  plate,  17®,  DescL  The  dispersion  is  very  strong  in  these  czystals,  while  in  those  of  Bau- 
phiny  it  is  hardly  perceptible. 

Comp. — O.  ratio  for  ii.  It,  Si,  ^=2 :  3  :  6 :  1,  whence,  if  the  water  is  basics  for  bases  and 
silica,  1 :  1 ;  and  formula  (i  fl»+ J  Ca-H  J  Xl)'  Si'=:Silica  43-6,  alumina  24-9,  lime  27*1,  water  4*4= 
100.  Analyses:  1,  2,  Gehlen  (Schw.  J.,  iil  171);  3-5,  Walmstedt  (Jahresb.,  v.  217);  6,  7,  Thom- 
son ib  Lehnnt  (Min.,  1.  275);  8,  Begnault  (Ann.  d.  M.,  IIL  ziv.  154);  9,  Amelung  (Bamm.  2d 
SuppL,  118,  Pogg.,  IxviiL  312);  10,  II,  Leonhard  (Pogg.,  liv.  679);  12,  Domeyko  (Ann.  d.  M.,  IV. 
ix.  3);  13,  P.  Kiitring  (B.  H.  Ztg.,  xx.  267);  14,  0.  W.  PaykuU  ((Efv.  Ak.  Stock.,  1806,  85): 

ISn  0-26=98-60  Gtohlen. 
Un  0-25=98-75  Gehlen. 
»n  0-19,  to  1-25=100  Wahnstedt 
^e  0-74=99-71  Wahnstedt. 
Un  0-15=100-20  Wahnstedt. 
=97-33  Thomson, 
iln  0-42,  ^  I^a  1-08  Lehnnt 
=  100-46  Begnault 
Sa  1-03= 102-40  Amelung. 
4  0-02=100-63  Leonhard. 
&  0-01=100-84  Leonhard. 
100-1  Domeyko. 
=  100-10  Kutzing. 
=  100-41  PaykulL 

No.  10  is  a  pseudomorph  after  analcite,  and  11  after  leonhardite.  The  jacksoniie^  or  arihydroua 
prehnUe^  of  Whitney  (L  a),  contains,  according  to  Jackson  and  Brush,  4-7,  415  (J.),  and  4-85  (B.) 
p.  c  of  water.  The  specimen  analysed  by  Whitney  may  possibly  have  been  calcined,  as  in  some 
localities  on  Lake  Superior  it  is  customary  to  bum  the  copper  ore  to  free  it  fh>m  adhering  rock. 
He  obtained  (L  c.)  Si  46*12,  ^1  26-91.  Oa  27-03,  N'a  0-85=99-91. 

Pyr.,  etc. — In  the  dosed  tube  yields  water.  B.B.  fuses  at  2  with  intumescence  to  a  blebby 
enamel-like  glass.  Decomposed  by  muriatic  acid  without  gelatinizing.  CouphoUUt  which  often 
contains  dust  or  vegetable  matter,  black^s  and  emits  a  burnt  odor. 

Obs. — Occurs  in  granite,  gneiss,  syenite,  dioryte,  and  trappean  rocks,  especially  the  last 

At  St  Oliristophe  and  I'Annenticres,  near  Bourg  d'Oisans  in  Isere,  associated  with  azinite  and 
cpidote;  at  Ratschinges,  Fassa  valley,  and  near  Campitello,  Tyrol;  in  Salzburg;  Ala  in  Piedmont; 
the  Sau-Alp  in  C!arinthia;  Joachimsthal  in  Bohemia;  in  Nassau,  at  Oberscheld  and  Uckersdorf: 
near  Freiburg  in  Brisgau  on  the  Eosskopf ;  in  the  Harz,  near  Audreasberg,  with  datolite ;  Aren- 
dal,  Norway;  j^delfors  in  Sweden  {edeliie);  Upsala,  Sweden,  in  rifts  in  homblendic  granite,  the 
decomposition  of  the  hornblende  having  afl'orded  the  lime,  and  of  the  mica,  the  alumina  (Paykull) ; 
at  Friskie  Hall  and  Oampsie  in  Dumbartonshire,  and  at  Hartfield  Moss ;  in  Kenfrewshire,  in  veins 
traversing  trap,  associated  with  analcite  and  thomsonite ;  also  at  Corstorphine  Hill,  the  Oastlo 
and  Salisbury  Crag,  near  Edinburgh ;  Mourne  Mis.,  Ireland. 

In  the  United  States,  finely  crystallized  at  Farmington,  Woodbury,  and  Middletown,  O^nn.,  and 
West  Springfield,  Mass.,  and  Patterson  and  Bergen  Hill,  N.  J. ;  in  small  quantities  in  gneiss,  at 
Bellows  Falls,  Vt ;  in  syenite,  at  Charlcstown,  Mass ;  Milk  Bow  quarry,  often  in  minute  tabular 
oystals,  with  chabazite;  also  at  Palmer  (Three  Elvers)  and  Turner's  Falls,  Mass.,  on  the  (Connec- 
ticut, in  trap,  and  at  Perry,  above  Loring's  Oove,  Maine ;  at  Westport,  Essex  CJo.,  N.  Y.  (chiUoniie 
Emmons),  on  a  quartzose  rock ;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond 
du  Lac;  in  large  veins  in  the  Lake  Superior  copper  region,  often  occurring  as  the  veinstone  of  the 
native  copper,  sometimes  including  strings  or  leaves  of  copper ;  and  at  times  in  radiated  noduloa 
lUsseminated  through  the  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  masses  fVom  CSiina. 

The  formuk  (i  E'+i  ^(Ij'  Si'  is  analogous  to  that  of  chrysoUte  in  the  ratio  1  :  1,  and  the  two 
•pedes  appear  to  be  homoeomorphous,  2-i  a  2-1  in  chrysolite=99*'  T, 

Alt — Prehnite  occurs  altered  to  green  earth  and  feldspar. 

Named  by  Werner  in  1790  after  CoL  Prehu,  who  first  found  the  mineral  at  the  Cape  of  6oo< 
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^12  oxraEN  compounds. 

Hope.    Sage  had  caned  it  (l*I11)  chrvaoUte,  and  Bom^  de  liflle  had  referred  it  (1783^  to  tlia 
group  otsSiorL 

363A.  UioiTB  HeddU  (Ed.  N.  PhiL  J.,  II.  iv.  162, 1866).  In  radiated  sheafy  dusters  of  plates, 
in  nests  in  the  amjgdjBloid  of  Uig,  Isle  of  Skje,  along  with  analdte  and  iaroelite.  H. 
=5'5;  G.=2'284;  lustre  pearly;  color  white,  slightly  yellowish.  Composition,  according  to 
Heddle  (loc.  dt),  §i  45*98,  Xl  21-98,  Ca  16-16,  Sa  4-7,  fi[  11-25.  The  0.  ratio  for  il,  fi.  Si  corres- 
ponding is  near  1:2:4.  B.B.  fuses  readily  and  quieUy  to  an  opaque  enamel,  whidi  is  not  frothy ; 
gives  a  strong  soda  reactioiL 

It  appears  to  be  near  prehnite  in  structure,  and  needs  further  investigation. 

364.  OHLORASTROLITE.     C.  T,  Jackson;  J.  D.  Whiiney^  J.  Nat  Hist  Boct,  v.  488. 

Massive.     Finely  radiated  or  stellate  in  structure. 
H.=5-5—6.     G.=3-180.      Lustre  pearly.      Color  light  bluish-green 
Slightly  chatoyant  on  the  rounded  sides. 

Oomp.—0.  ratio  1  :  2  :  3  :  1;  (Ca»,:^a»)*8i»-|-2(Xl,l?e)*Si»+6fi=:(jft«-Mfi)«gi»+2fl:=SiHa 
8t-6,  alumina  24-6,  sesquioxyd  of  iron  6*4,  lime  1 87,  soda  6*2,  water  7-6=100.  Analyses  by  "WT^t. 
aey  (Rep.  G.  Lake  Sup.,  1851,  ii.  97) : 


§i 

£1 

Fclitttef'e 

Ca 

Sa             g 

ft 

1.     36-99 

26*49 

6-48 

19-90 

3-70            0-40 

7-22=100-18. 

2.     37-41 

24-26 

6-26 

21-68 

4-88 

6-77=100-26. 

Kammelsberg  observes  that  it  has  some  relation  in  composition  to  a  hydrous  epidote.  It  also 
approaches  carpholite. 

Pyr.,  etc. — In  the  closed  tube  yields  water  and  becomes  white.  B.B.  Aises  easily  with  intn- 
mescence  to  a  grayish  blebby  glass.  Forms  a  transparent  glass  readily  with  borax,  tinged  with 
iron     Soluble  in  muriatic  acid,  the  silica  separating  as  a  flocky  precipitate  (Whitney). 

Obs. — Occurs  on  the  shores  of  Isle  Royale,  Lake  Superior,  in  small  rounded  pebbles,  which 
have  come  from  the  trap,  and  are  waterworn ;  it  receives  a  flue  polish. 

Named  from  x^^P^^i  ^^^  ^ot^ov^  star^  Xidos,  stone, 

366.  TRITOMITB.    Tritomit  Weibye  db  Berlin^  Fogg.,  Ixzix.  299, 1860. 

Isometric ;  tetrahedral,  f.  31.     Cleavage  indistinct. 

H.=5-5.  G.=3-9-4:-66;  3-908,  Forbes;  4-16-4-66,  W.  &  B. ;  4-26, 
Moller.  Lustre  submetallic,  vitreous.  C81or  dull  brown.  Streak  dirty 
yellowish-gray.     Subtranslucent. 

Oomp,— (ft»  tt*,S)«Si'+4B:?  Analyses:  1,  approximate,  N.  J.  Berlm  (1.  a);  2,  D.Forbe8(Ed. 
K.  PhiL  J.,  II.  iiL  1856): 

Si       W       Xl       C©       La       te     fin     -^      Ag      Ca      jTa      tL 

1.  20-13     4-62*    2-24    40-36     IS'll     1-83     046    0*22    5-15     1-46     Y  86=99*44  Berlin. 

2.  21-16    8-95»»    2-86     3'?-64     12-41     2-68     MO    4-64    009    404    OSS     8-68=99-68  Forbea. 

•  With  Mn  0,  On  0,  Sn  0«.  b  With  Sn  0\ 

F.  P.  Moller  has  obtained  a  very  different  composition  in,  apparently,  a  careM  analysis,  In  which 
the  state  of  oxydation  of  the  bases  was  ascertained  (Ann.  Ch.  Pharm.,  cxx.  241) : 

gi    Sn  ^a2rf  €e    &   9e   S(n     Ce    La,t>l    t    Mg    Ca    Ba    &r    ffa    &    £[ 
15-38  0-74  3-63   4-48  1-61  2-27  0-49  1066  44-05   042  016  6-41  0-19  O'Yl  066  2-10  5-63=9949 

From  Berlin  and  Forbes,  the  formula  S*,Si*+4£[  has  been  deduced.  Moller  obtains  the  0.  ratio 
for  ]^  IK,  3i,  ]9[  4  :  1  :  4  :  2.  But  if  the  Sn,  fa,  2r  are  added  to  the  bases  instead  of  the  silica, 
the  oxygen  ratio  for  all  the  bases  to  the  silica  and  water  is  very  nearly  2  : 1 :  |. 

Forbes  questions  whether  the  crystals  observed  are  not  thorite. 

Pyr.,  etc. — ^Yields  water  and  gives  a  weak  fluorine  reaction;  with  borax  a  reddish-yellow 
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gian,  which  Is  oolarless  on  cooling.  With  muriatic  add  in  powder  yields  chlorine,  and  geM 
inizes. 

Obs. — ^From  the  island  Lamo,  near  Brevig,  Norway,  ^th  leucophanlte  and  mosandritc  in  a  coersi 
syenite. 

Named  fVom  rpir,  fhrte^JM^  and  H^viA^  to  cui,  alluding  to  the  trihedral  cavities  which  thecryatalfl 
leave  in  the  gangue. 

366.  THORXTS.  Thorit  Berz.^  Ak.  H.  Stockh.,  1829.  Orangit-fi^^einaTut,  Pogg.,lzzzil  561, 1851 

-   Isometric  and  tetrahedral.      In  dodecahedral  crystals,  with  octahedral 

E lanes  tetrahedrally  developed,  the  larger  set  dull  and  even,  the  smaller 
right  and  rounded,  and  with  the  three  edges  about  the  latter  replaced. 
Also  massive  and  compact. 

H.=4*5— 5.  G.=4*3— 54 ;  of  purest,  5— 5*4.  Lustre  of  surface  of  fresh 
fracture  vitreous  to  resinons.  Color  orange-yellow,  brownish-yellow  ;  also 
black,  inclining  to  brown.  Streak  light  orange  to  dark  brown.  Transpa- 
rent in  thin  splinters  to  nearly  opaque.  Fracture  conchoidal.  Easily 
frangible.     Optically  uniaxial. 

Var. — ^The  brownish-black  and  black  variety,  from  LSvo,  Norway,  was  the  mineral  from  which 
Berzelins  obtained  the  metal  thorium,  and  which  received  the  name  thorite.  The  yellowish  variety 
is  the  orangiie  (so  called  from  the  cobrX  from  Langesnnd  fiord,  whidi  Bergemann,  when  he  so 
named  it,  supposed  to  contain  a  new  metal,  called  by  him  donarium.  The  latter  has  since  been 
found  with  an  exterior  of  the  former.  The  mioeral  occurs  as  pseudomorphs  after  orthodase  and 
croon,  and  crystals  of  the  latter  kind  have  afforded  Zschau  (Am.  J.  Sci.,  II.  zxvi.  359)  the  angles 
/Al  =  lS2i*,  lAl=128i',  the  corresponding  angles  of  zircon  being  132'  10' and  128'  19'.  Zschau 
regards  the  nuDeral  thorite  as  tetragonal,  and  isomorphous  with  zircon,  not  considering  his  crystals 
as  pseudomorphous. 

The  mineral  varies  much  in  specific  gravity,  oran^^'fe  affording  5-397,  Bergemann ;  5*34,  Krantz ; 
5*19,  Damonr;  4*888—6*206,  Chydenius;  and  ihoriief  4-630,  Borz.;  4*686,  Bergemann;  4*344— 
4*397,  Chydenius. 

Oomp.— Essentially  'hi9i+lJfi=Silica  17*0,  thoria  76*2,  water  6*8=100,*  for  the  black 
thorite  (anaL  1)  th  Si+2]^=Silica  16*4,  thoria  73*8,  water  9*8=100.  Analyses :  1,  Berzelius  (1.  c.>f 
2,  Damonr  (Ann.  d.  M.,  Y.  L  687) ;  8,  Bergemann  (L  c.) ;  4,  Ohydeniua  (Pogg^  cziz.  43)  : 

Si      Th      Sn    Si     9e    »n    ?    th    Ag    Ca    fTa     &     £[ 

1.  18-98  67*91  0*01  0*06  8*40  2*39  1*61  0*80  0*36  2*58  0*10  014  9*50,  undis.  1*70=99*51  Berz. 

2.  17-62  71-65   — -  0*17  0*31  0*28  113  0*88    (r.     1-69  0-88  014  6*14=100*14  Damour. 

3.  17-70  71-26 0-31  0*21 4*04  0*30       6*90,  Ca  C  404= 100-74  B. 

4.  17*76  73-80 1-18    <r.     1*08 6*45 =100*27  Chydenius. 

Pyr.,  etc< — ^In  the  closed  tube  yields  water ;  the  orange  variety  becomes  dull-brown,  and,  on 
cooling;  orange  again.  B.B.  on  charcoal  infUsible,  the  edges  only  being  slightly  glazed ;  with  * 
borax  a  yellowish  pearl,  becoming  colorless  on  cooling ;  with  salt  of  phosphorus  a  colorless  glass, 
which  becomes  milky  and  greenish  on  cooling ;  with  borax  an  orange  glass  when  Lot,  which  be- 
comes grayish  on  cooling.  A  little  nitre  being  added,  the  orange  color  remains  after  cooling. 
With  muriatic  add  easily  forms  a  jelly  before,  but  not  alter,  calcination.  The  black  thonte  be- 
comes pale  brownish-red  when  heated ;  and  on  charcoal  forms  a  yellowish-brown  slag. 

Obs. — ^Found  in  syenite  by  Esmark  at  Lovo,  near  Brevig,  in  Norway ;  also  at  Langesnnd 
fiord,  near  Brevig  (orangpte,  anaL  2-4).  Masses  of  orangite  weighing  several  ounces  have  been 
obtained.    The  blac^  thorite  appears  to  be  partially  altered. 

367.  GZSRITB.  Ferrum  caldforme  terra  quadam  incognita  intime  mixtum,  Tungsten  von 
Bastnas,  Oronsiedtf  Ak.  H.  Stockholm.,  1751,  Min^  183,  1758.  Cerit  His.  &  Berz.^  Cerium  en 
ny  Metal,  etc.,  1804^  Gehlen's  J.,  ii-  897, 1804,  Afh.,  L  58,  1806.  Ochroit,  Klapr.^  (Sehlen's  J., 
ii.  303,  1804.  Cerent  Kla^.,  Beitr.,  iv.  140,  1807 ;  KarsL,  Tab.,  74,  1808.  Cerium  oxydd 
silioenz  A,  TabL,  1809.  Cerin-Stein  ITem.,  Hoffm.  Min.,  iv.  a,  286,  1817.  Kieseloerit  Qemi, 
Silicate  of  Cerium.    Lanthanocerit  Hermann^  J.  pr.  Ch.,  IxxxlL  406,  1861. 

Hexagonal  ?  iBometric  ?  In  short  six-sided  prisms,  Haid.  Oommonlj 
massive;  granular. 
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"       1606 

817 

26*55 

16-33     1805 

8*56 

8. 

»*       21 '30 

4*98 

58-50 

8-47 

1-23 

4. 

"(1)19-18 

1-54 

64-55 

7-28 

1*31 

6. 

"       21-35 

1-46 

60-99 

3-51       3-90 

1-66 
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H.=5-5.  G.=4-912j  Haidinffer.  Lustre  dull  fidamantine  oi  resinouB. 
Color  between  clove-brown  and  cherry-red,  passing  into  gray.  Streak 
grayisli-wLite.     Slightly  subtranslucent.     Brittle ;  fracture  splintery. 

Oomp.— 0.  ratio  for  ft,  8i,  5=1  :  1  :  i;  (Ce,  Ia,  IM)*  §i+fi=Silica  204,  ceria  73-5,  watef 
6*1=100.  Analyses :  1,  HisiDger  (Afh.,  iil  287);  2,  Hennann  (J.  pr.  Chem.,  ttt.  193,  and  Izxxii. 
407);  8,  Kjcmlf  (Ann.  Ch.  Phann.,  xxxvlL  12);  4^  Rammelsberg  (Pogg.,  cyii.  632,  and  Min.  Chu, 
547) ;  5,  Hermann  (J.  pr.  Oh.,  IxxxiL  406) : 

&i       te       te        ta       IH      Ca      A 

1.  BastQ&s  1800    1*80  68*59  1*25    9*60=99*24  Hisinger. 

8-10,  3tl  1-68,  An  0-27,  fig  1'26,  C  4*62  R 
5-52=100  Kjeruir. 
5*71=99*57  Rammelsberg. 
6-31,  C  0-83=100  Hennann. 

From  analysis  3,  8*27  of  molybdenite,  and  0*18  bismuth  glance,  are  removed  as  impurities. 
Analyses  1  and  2  give  near  10  p.  a  of  water,  with  much  lanthanum  and  didymium,  and  little  corium, 
according  to  Hermann ;  he  accordingly  applies  to  this  kind  the  distinctive  name  kmihanocerite^ 
and  to  the  rest  that  of  cerik.  * 

Xllaproth,  who  published  the  first  analysis  (Beitr.,  W,  140),  and  gave  the  mineral  the  nam« 
ochroUcj  obtained  §1  84*6,  Oe  54*5,  Fe  8*5,  Oa  1*25,  ift  5'0=98'76;  with  his  silica  he  included 
all  the  material  not  decomposed  in  his  method  of  analysis.  Hermann  has  supposed  the  substance 
analyzed  a  distinct  species. 

Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  infusible  alone;  with  borax  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner  flame  a  weak 
iron  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yellow  shiggy  mass.  Qelatinizes 
with  muriatic  add. 

Obs.— Occurs  at  BastnSs,  near  Eiddarhyttan,  in  Westmannland,  Sweden,  forming  a  bed  in  gneiss, 
and  associated  with  mica,  hornblende,  copper  pyrites,  oerine,  eta  It  bears  considerable  resem- 
blance to  the  red  granular  variety  of  corundum,  but  is  readily  distinguished  by  its  hardness. 

Ilibinger  and  Bcrzelius,  in  1803-4,  detected  in  this  mineral  a  new  metal  which  they  named 
eeriuniy  after  the  planet  CereSj  then  recently  announced ;  and  the  mineral  they  called  ceriit. 
Klaproth  made  the  same  discovery  about  the  same  time,  and  gave  the  name  ochroUe  to  the  mineral, 
."nd  ochroiie  earth  to  the  new  earth  (alluding  to  its  color,  from  cu  vpoV,  broumieh^ellow).  In  hia 
Beitrage,  1807,  Klaproth  accepted  the  names  of  Hisinger  and  Bersellus,  yet  added  a  syllable  (lest 
*hey  should  appear  to  come  from  Knoa,  wax\  making  them  cererium  and  cereriie — a  change  not 
accepted.  In  1839  Mosander  proved  that  the  oxyd  of  cerium  contained  the  new  metal  lanthanum, 
and  in  1842  another  new  metal,  didymium, 

368.  BRDBSANNITB.    Berlin,  Pogg.,  Izzxviii.  162. 

In  imbedded  grains  and  folia ;  with  no  traces  of  crystallization. 
G.=3'l.   Lustre  vitreous.   Color  dark  brown.    In  tliin  splinters.    Titms- 
lucent. 
Comp. — Analysis  by  Blomstraud,  of  half  a  gramme  (L  a): 

&\  Si       Ox.Ce&La    ^e         An         ^  Ca       dandloss 

31-85  11*71  84-89        8*52        0*86        1*48        6*46  4*28 

Obs. — ^From  the  island  Stok5  in  the  Langesund  fiord,  near  Brevig. 
Named  after  Erdmann. 

369.  PTR08MALITS.  Phrodmalit  Hauam,,  Moll's  Efem.,  iv.  390,  1808.  Wesentlicher  Bes- 
tandtheil  Sahssaures  Eisenozyd,  «i,  ib.  (Ar.  blowpipe  trials  of  Gahn,  its  discoverer).  Pyrosmalit 
KarsL,  Tab.,  108,  1808;  Hausm.,  Handb.,  1068,  1813.  Fer  muriate  JZ,  1812,  Lucas  TabL, 
iL  418,  1818. 

Hexagonal.     0  A  1=148^  30' ;  a=0-6307.    Observed  planes :  (9,  /,  1, 

2.  Oh  2=129**  13',  /A  7=120°.  In  prisms  or  tables.  Cleavage :  basal, 
perfect;  /imperfect.  Also  massive.  I)onble  refraction  strong,  uniaxial 
Axis  negative. 
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H.=4-4-5.  G.=:3-3-2 ;  3*081,  Hisinger ;  3-168-8  174,  Lang.  Lub- 
tre  of  0  pearly ;  of  other  planes,  les8  bo.  Color  blackish-green  to  pale 
liver-brown,  passing  into  gray  and  pistachio-green ;  usually  brown  exter- 
nally, and  light  greenish-yellow  internally.  Streak  paler  than  color. 
Fracture  uneven,  rather  splintery.     Somewhat  brittle. 

Oomp. — 0.  ratio  for  A,  Si,  fi=2  :  8  :  1 ;  and  ratio  of  chlorine  to  oxygen  about  1  :  42.  Mak- 
ing the  water  and  chlorid  of  iron  beaic,  the  ratio  for  It+tt,  §1=1  :  1,  and  the  formula  (i  1^  + 
\  (ft,  Fe  01))*  Sl=,  if  Pe  CI :  An  :  ^e  (+Oa)=l :  6  :  8,  SiUca  34-7,  ^e  8 1*7,  Kin  196,  chlorid  of  iron 
70,  water  70=  100.  Analyses :  1,  Hisinger  (Afh.,  ir.  817);  2,  same,  making  the  iron  and  man- 
ganese protozyd,  and  part  of  the  iron  a  chlorid,  and  reckoning  the  loss  as  water  (Ramm.  Min. 
Ch.,  676);  3,  J.  Lang  (J.  pr.  Ch.,  Ixxada.  424): 

Si  Fe  Hn  f^e  An  Ca        £[        Gl       Fe 

1.  35-85  35-48  24'26  1-21  undjfL  3-77 

2.  36*86      28-07  21*81  1-21  [6-29]  8*77 

8.  36-43     30-72  20-61  0-74  7-76  3'79 


Hisinger. 

3-00    ,   " 

,  Xl  0*24  Lang. 


In  an  earlier  trial,  Hisinger  obtained  Si  86-40,  9e  32*60,  Hn  23-10,  %1  0*60,  the  rest  undeter- 
mined. 

Pyr^  etc^ — ^In  the  closed  tube  yields  water,  which  reacts  add.  B.B.  fuses  at  2— 2*6  to  a  black 
magnetic  glass.  With  the  fluxes  givea  reactions  for  iron  and  manganese.  A  bead  of  sidt  of 
phosphorus,  previously  saturated  with  ozyd  of  copper,  when  fused  with  the  pulverized  miners] 
imparts  a  beautiful  asure  color  to  the  flame  (chlorine).  Decomposed  by  muriatic  add,  with  sepa- 
ration of  SiUca* 

Obs. — Pyroamalite  occurs  at  Nya  Kopparberg  in  Westmannland,  and  at  Bjelkegruvan,  one  of 
the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  is  associated  with  calc  spar,  pyrox- 
ene, apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in  the  museum  at  Stockholm,  is  nearly 
an  inch  in  diameter  and  one  and  a  quarter  inches  long,  and  weighs  five  and  a  half  ounces. 

Named  from  nh^^  /{re,  and  'oa/i^,  o^,  in  allusion  to  the  odor  when  heated. 

370.  APOPHTLLITB.  Zeolith  von  HoUesta  G.  Rinman,  Ak.  H.  Stockh.,  82, 1784.  Zeolithua 
lamellaris  major  MuUerj  De  Zeolithis  Suecids,  32,  1791.  Idithyophthalmite  (fr.  Uto)  cCAndrada, 
Scherer's  J.,  iv.  32,  1800,  J,  de  Phys.,  li.  24*2,  180.  Mesotype  ^point^  (fr.  Iceland)  //.,  Tr., 
jiL  1801.  Apophyllite  i?.,  Notes  pour  servir  an  Oours  de  Min.  de  Tan  XIIL  (1805),  Lucas 
Tabl,  L  266, 1806.  FischaugensteinTT^^n.,  1808.  Ichtbyophthalmit,  Albin,  Wern.,  Letztes  Min. 
Syst,  1817.  Tesselite  (fr.  Faroe)  Brewster,  Ed.  PhiL  J.,  L  6,  1819.  Oxhaverito  (fr.  Iceland) 
Brewster,  Ed.  J.  Sd.,  vil  116,  1827.  Xylochtor  (fr.  Sidly)  v.  WcUi,  Vulk.  Gest,  1853.  Leu- 
oocyclite  BerscTiell,  Desd.  Min.,  i.  126,  1862. 


Tetragonal.     6^Al-i=128°  38';  a=l-2515.     Observed  planes:  0,  i4, 

I,  i-S,  1,  i,  I,  ^i,  fi.    0  A  1=119°  30',  0  A  f i=14:7°  58',  1  A  1,  pyr.,= 

"^    2\  bas.,  =  121% 


888 


899 


386 


i-2. 

I0i° 

z-iAi-3=161°34',i-iA 
t-2=163°26.'  CrystalB 
sometimes  nearly  cylin- 
drical or  barrel-shape. 
Cleavage :  0  hiffnly 
perfect;  /less  so.  Also 
massive  and  lamellar. 

H.=4-5-6.  G.= 
2-3-2-4;  2-335,  Haid- 
inger,  a  variety  from 
Iceland ;  2-359,  Thom- 
son.       Lustre    of    O 

pearly ;  of  the  other  faces  vitreous.     Color  white,  or  grayish ;  occasionally 
with  a  greenish,  yellowish,  or  rose-red  tint,  flesh-red.    Streak  uncolorei 
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Transparent;  rarely  opaque.  Brittle.  Double  refraction  feeble;  eithei 
positive  or  negative ;  sometimes  a  tesselated  structure  made  apparent  by 
polarized  light. 

Var.— 1.  Ordinary,  UsiiaUj  in  crjstalB,  which  are  remarkable  for  their  pearlj  basal  deavage 
Form  sometimes  nearly  cubic. 

H&ufs  Mssoiype  ipoiniie  WM  an  Iceland  variety ;  Fuchs  and  Qehlen  iu  1816  asoert&ned  iU 
identity  with  apophyllite.  In  tabular  crystals  from  the  Seisser-Alp  Donber  found  lAl=121o  7^'; 
iu  red  from  Andreasberg  120**  29'  18" ;  in  crystals  from  Poonah  119°  43'. 

1.  The  name  Oa^veriie  was  applied  to  a  pale  green  crystal  found  in  petrified  wood  at  the  Ozhaver 
Springs,  near  Husavick  in  Iceland.  Albin  of  Werner  (named  from  (Ubus,  white)  is  in  small  nearly 
cubic  crystals,  opaque  white  in  color,  from  Aussig,  Bohemia,  partly  decomposed.  JTylochlaref  from 
Sicily,  is  olive-green,  and  has  G.= 2*2904 ;  it  owes  its  color  to  the  presence  of  a  littie  iron. 

2.  Teaselitej  fVom  Faroe,  is  a  cubical  variety,  exhibiting  a  tesselated  structure  in  polarized 
Ught 

3.  LeucocydiUj  when  plates  parallel  to  the  base  are  examined  by  means  of  polarized  light, 
shows  a  black  cross  with  rings  that  are  alternately  white  and  violet  black,  with  compensation 
positive  (whence  the  name,  ^m  XevKos,  white^  and  ic^cXof,  circle^  instead  of  the  ordinary  colored 
rings — a  peculiarity  observed  in  crystals  flrom  the  Seisser-Alp,  Andreasberg  (part  of  those  of  this 
locality),  Skye,  Faroe,  Iceland,  Uto,  and  Poonah  in  India.  Some  crystals  from  Utd  and  Cziklowa^ 
similarly  examined,  exhibit  a  black  cross  on  a  deep  violet  ground,  with  compensation  negative. 
These  different  optical  phenomena  may  be  presented  by  contiguous  plates  of  the  same  crystal ; 
BescL 

Oomp. — A  silicate  of  lime  and  potash  containing  some  fluorine.  0.  ratio  for  Jft^  Si,  ift  mostly 
1  :  3*75  :  2 ;  for  the  analysis  by  Berzelius,  1  :  4  :  2 ;  and  for  6a,  ^  8  : 1.  Ratio  usually  taken  at 
1:4:2;  which  corresponds  to  ll4-  2  Si+  2  1^ ;  and  if  1  ]&  be  basic,  the  formula  may  be  ti*  §i 
+^  §i,  or  more  specsally  (i  ^+i  (^  :fi:+|  £}a))*  gi+£[  gi=Silica  55-5,  lime  28  0,  potash  4*8, 
water  16-7=100.  This  makes  it  a  Unisilicate,  like  other  tetragonal  silicates,  with  an  opal-like 
(uncrystallizable  ?)  silicate  as  accessory.  The  ratio  of  the  fluorine  to  the  oxygen  has  not  been 
ascertained. 

Analyses:  1,  2,  Berzelius  (Afh.,  vl  181);  3,  Rammelsberg  (2d  SuppL,  16);  4,  Stolting  (B.  H. 
Ztg.,  xz.  267);  5,  Bammelsberg  (Min.  Ch.,  605);  6,  G.  T.  Jackson  (This  Min^  1850,  249);  7,  KL. 
Reakirt  (Am.  J.  Sd,  IL  xvi.  84) ;  8,  J.  L.  Smith  (This  Min.,  304,  1864) ;  9,  W.  Beck  (Verb.  Mia. 
St  Pet,  1862,  92);  10,  Haughton  (Phil.  Mag.,  IV.  xxxll  228): 

Si        Ca       fi:      fl        F 

1*54=99*85  Berzelius. 
112=10005  Berzelius. 
1*18  Ramm. 

?=97-58  Stolting. 
0-46  Ramm. 
0*91=99*47  Jackson. 
1-71  =  101  Reakirt 
0*96=99*19  Smith. 
0'84=100*17  W.  Beck. 
0-97,  ^  0-24,  Mg  0*08,  f^a0*63=99*84  R. 

Xylochlore  afforded  v.  Waltershausen,  as  a  mean  of  two  analyses  (L  c-X  ^^  52*07,  Ca  20*57,  ^e 
3-40,  Ag  0*33,  Na  0*55,  t  377,  Xl  1*54,  fi  and  C  17-U=99*87.  The  red  color  of  the  Andreas- 
berg  crystals  is  attributed  by  Suckow  to  fluorid  of  cobalt 

P3rr.,  etc. — In  the  dosed  tube  exfoliates,  whitens,  and  yields  water,  which  reacts  acid.  In 
the  open  tube,  when  fused  with  salt  of  phosphorus,  gives  a  fluorine  reaction.  B.B.  exfoliates, 
colors  the  flame  violet  (potash),  and  fuses  to  a  white  vesicular  enamel  F.=l*5  (v.  Kobdl).  De- 
composed by  muriatic  acid,  with  separation  of  slimy  silica. 

Obs, — Occurs  commonly  in  amygdaloid  and  related  rocks,  with  various  zeolites;  also  occasion- 
ally in  cavities  in  granite,  gneiss,  eta  Greenland,  Iceland,  the  Faroe  Islands,  Poonah  and  Ah- 
mednuggar  in  Hindostan,  afford  flne  specimens  of  apophyllite  in  amygdaloid.  At  Andreaaberg,  in 
silver  veins,  traversing  gray-wacke  slate;  atOrawicza,  C^lowa,  and  Szaszka  in  Transylvania,  assc^ 
dated  with  wollastonite ;  in  Fifeaiiire,  with  magnetic  iron ;  at  Uto  in  Sweden ;  at  Puy  de  la  Piquette 
in  Auvergnc,  in  a  tertiary  Umestone,  near  intruded  basaltic  rocks ;  at  Finbo,  Utd^  and  Haltesta, 
Sweden;  ia  the  Tyrol,  near  Frombach;  near  Ncrtschinsk,  Siberia;  in  Australia;  the  Yalen- 
dan  Mines,  Mexico. 

In  America  it  has  been  found  at  Peter^s  Point  and  Partridge  Island,  in  the  Basin  of  Mines,  Nova 
Sootia,  both  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  asao- 
dated  with  laumontite.  thomsonite.  and  other  minerals  of  trap  rocIcB ;  also  at  Chute's  cove,  Cap« 


1.  uto 

52*13 

24-71 

6*27 

16-20 

2.  Faroe,  Teswlite 

52*38 

24-98 

5*37 

16*20 

8.  Andreasberg 

51*33 

25-86 

4*90 

wnd. 

4.            '*           rdh. 

51-73 

25*02 

5-10 

15-73 

5.  Radauthal,G.=l-96l 

52-69 

25-52 

4-75 

16-78 

6.  Michigan,    G.=2*305 

51-89 

25*60 

5-07 

1600 

7.  Kova  Scotia 

52*60 

24-88 

5*14 

le-s'T 

8.  L.  Superior,  G.=2*37 

5208 

25*30 

4-93 

15-92 

9.  Pyterlax,  FinL          (f)  52-1 2 

24*99 

5-75 

16*47 

0.  Bombay 

51*60 

25*08 

5-04 

16-20 
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d'Or,  Isle  Haute,  Swanks  Creek,  and  Cape  Blomidon.  Large  crystals  occur  at  Bergen  HiU,  N.  J., 
associated  with  analcite,  pectolite,  stilbite,  datolite,  etc,  some  of  them  3  inches  across.  It  is  also 
found  at  Gin  Co^e,  near  Perry,  Maine,  with  prehnite  and  analcite  in  amygdaloid ;  at  the  Cliff 
mine,  lake  Saperior  region  (f.  399). 

Apophyllite  was  so  named  by  Hauy  in  allasion  to  its  tendency  to  exfoliate  under  the  blowpipe, 
firom  inS  and  ^vXAev,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  flsh  after  boiling, 
gSTO  rise  to  the  name  IchihyopMhaJImiU^  from  ix'^^h  fi^^  ^^'^  dtpdaXftdij  eye. 

The  name  ichthyoj^MaUmite  (or  ichthyophihalme\  given  in  1800  by  d'Andrada,  has  priority.  But 
d'Andrada*s  description  (L  c.)  is  bad  in  all  respects,  answering  much  better  for  pearly  feldspar  or 
adularia,  even  the  specific  gravity  (2'491)  being  far  out  of  the  way;  it  affords  some  evidonoe  that 
he  may  have  drawn  it  from  another  mineral  It  was  therefore  hardly  a  violation  of  the  strictest 
rale  of  priority  that  Hauy,  who  had  studied  carefully  the  crystallization  of  the  mineral  before  it 
was  known  to  d'Andrada,  should  have  named  it  anew.  Neither  justice  to  d'Andrada,  nor  the  good 
of  science,  requires  that  the  name  apopkyUUe  should  now  yield. place  to  the  earlier  one.  The  ear- 
liest analyses  were  made  in  1805  by  Y.  Bose  (Gehlen's  J.,  v.),  and Fourcroy  &  Yauqueliu  (Ann.  du 
Mua.,  v.). 

AXU — Occurs  altered  to  pectoHte  near  Tiezno  on  Honte  Baldo,  along  with  unchanged  crystals. 

Artil — Crystals  have  been  obtained  by  Wohler  firom  heated  waters,  and  ho  inferred  that  a  tem- 
perature of  180''  F.  was  necessary  to  the  result.  He  stated  that  when  heated  in  water  to  this 
temperature  under  a  pressure  of  10  to  12  atmospheres,  it  forms  a  solution  which  crystallizes  on 
cooling.  Pearly  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
silicate  of  potash  on  plates  of  sulphate  of  lime  (gypsum).  Daubr^  has  detected  crystals  of  apo- 
phyllite in  the  ^man  works  at  the  hot  springs  of  Plombidres ;  they  were  covered  in  part  with 
incrusting  and  stalaotitlc  hyalite. 


371.  ZIDINGTONITB.    ifotd,  Brewster's  Ed.  J.  ScL,  ill  816,  1826.    Antiedrit  Breith.^  Char 

194^  1832. 

Tetragonal;  hemihedral.    (9Al-i=W5^  59';  390  ^ 

a=0'67i73.  Observed  planes  as  in  the  annexed 
fignre,  together  with  another  dome  in  the  zone 
iy  having  the  Bnmmit  angle  144°.  0  Al=z 
136°  20i',  /A  1=133°  39i',  7Ai=116°26, 
1  A  1,  over  8nmmit,=92°  41'  4  A  i,  ib.,  =129^ 
8'.     Cleavage :  /perfect.    Also  massive. 

H.=4-4-5.  G.=2-71,  Haid. ;  2*694,  Hed- 
dle.  Lustre  vitreous.  White,  grayish-white, 
pink.     Streak  uncolored.     Translucent — opaque.    Brittle. 


lO 


Comp.— 0.  ratio  for  ft,  S,  §i,  fi=  1:4:7:4;  whence,  if  half  the  water  is  hasic^  for  bases,  silica 
and  water  7  :  7:  2=1: 1:  f ;  and  the  formula  (?(f  fi+iBa)»+^Xl)»Si'+lf  fl.  A  new  determi- 
nation of  the  composition  is  needed.    Analysis:  F.  Heddle  (PhiL  Mag.,  lY.  iz.  179): 

§136-98        &  22-63        Ba  2684        Ca /r.        ^a  ^.        £[12*46=98  91. 

Turner  obtained,  in  an  imperfect  and  incorrect  analysis  (Brewst  Ed.  J.  Sd.,  iiL  818),  Si  85*09, 
Si  27-69,  Ca  12-68,  lOC  18*32,  loss  11-22  supposed  to  be  some  alkalL 

Pyr.,  etc. — Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a  col- 
orless mass.    Affords  a  jelly  with  muriatic  acid. 

OIm. — ^Bdingtonite  occurs  in  the  £ilpatrick  HiUs,  near  Glasgow,  Scotland,  associated  with  har- 
motome,  another  baryta  mineral,  and  also  analcite,  caldte,  etc.  One  specimen  obtained  by  Mr. 
Heddle  weighed  2i  os. 

GioUalite  of  Thomson  (Min.,  L  328),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is  described 
as  occurring  in  white  orystals  that  ^*seem  to  be  regular  octahedrons;  at  least  4-sided  pyramids, 
the  faces  of  which  appear  to  be  equilateral  triangles,  are  yisible ;  other,  crystals  aj)pear  to  be 
cubic."  a=8-6;  G.=2-18;  lustre  vitreous.  Thomson  obtained  (I  c.)  Si  37-01,  il  16*81,  3Pe 
0-50,  Ca  28-93,  tL  21'26=99-00.  Heddle  states  (PhiL  Mag.,  IV.  iz.  181)  that  it  is  probably  eding- 
ionite  mixed  with  harmotome,  mentioning  that  Thomson's  mineral  came  from  the  same  localit7 
with  the  edingtonite,  and  from  the  same  dealer  that  furnished  him  with  the  edingtonite  for  hia 
analjsia. 

27 
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372.  GISMONBim.    Zeagonlte  Giamondi,  Osserr.  Min.  di  Boma,  1816,  Tasch.  Ifin.,  xl  16^ 
1817.  Gismondin  Xam&,{b.,  168.   GiBmondine.  Abradte  Bmaldkj  Instit.  GeoL,  iiL  198.  Aricita 

Orthorhombic.  /  A  /=93«  41',  0  A  1-1=134°  35' ;  a :  5 :  ^=10664  : 1 : 
1-0146.  I'l  A  1-t,  top,  =89°  10V  ^  ^  l-i=124°  42',  v.  Lang.  Forms  re- 
sembling square  octahedrons,  but  made  up  of  the  planes  /and  l-%\  often 
clustered  into  mammillated  forms  with  a  drusy  surface.  Cleavage:  /, 
rather  perfect. 

H. =4*5.  G. = 2*265-  Colorless  or  white,  bluish-white,  grayish,  reddish. 
Lustre  splendent.  Transparent  to  translucent.  Optically  biaxial ;  optic- 
axial  plane  parallel  to  axis  a^  and  angle  very  large,  v.  Lang;  but  usually 
only  confusea  appearances  in  polarized  light,  DescL 

Oomp^^O.  ratio  for  ft,  fi,  Si,  1^=1 :  3  :  4^ :  4^.  Formula  perhaps  that  of  ekebergite  jfiua  the 
water.    Analjsis  by  Marignac  (Ann.  Oh.  Phys.,  IIL  zir.  41): 

Si  85-38  ^27*28  Oa  1312  £2*86  fi  2M0=1X)0'18. 

P3rr.,  etc. — ^At  lOO"*  0.  yields  one-third  of  its  water,  and  becomes  opaque.  B.5.  whitens,  in- 
tomesces  much,  and  melts  to  a  milky  glass.    Easily  dissolves  in  adds  and  gelatinizes. 

Obs. — Occurs  in  the  leudtophyr,  a  leudtic  lava,  of  the  region  of  Mt  Albano,  south-east  of 
Borne,  at  Oapo  di  Bove,  and  elsewhere,  associated  with  pyroxene,  magnetite,  mellilite,  phillipsite, 
wollastonite,  etc ;  also,  accordhig  to  Kenngott,  on  the  Gomer  glader,  near  Zermatt,  in  cavities  in 
a  coarse,  grani:dar,  reddish-brown  garnet-rock,  with  epidote,  caldte,  chlorite,  and  genthite;  also 
in  the  Yal  di  Noto,  Sicily,  according  to  Scacchi,  in  white  mammillary  concretions,  fibrous  within. 

The  u&me^eagonUe  is  nom  <(w,  io  cookj  and  iy'^^^^ii  harren^  and  was  the  first  name  of  the  spedea. 
Leonhard  substituted  the  describer's  name,  which  it  has  since  held. 

Yon  KobeU  and  Marignac  hare  analyzed  cr3r8tals  firom  the  locality  at  Capo  di  Bove  with  a  result 
very  different  from  the  above;  and  it  is  supposed  that  the  crystals  taken  for  the  analyses  wero  a 
mixture  of  gismondite  and  phillipsite.  The  crystals  were,  however,  received  from  the  Italian  min- 
eralogist Medici-Spada.  Oredner  examined  a  part  of  the  same  lot  of  crystals,  and  has  described 
and  figured  them  in  the  Jahrb.  Min,  1847,  p.  559 ;  and  the  figures  have  the  twin  forms  (orucifonn 
to  octahedral)  and  striae  of  phiUipsito.  He  describes  others  that  are  rounded  octahedral,  with 
rough  edges  without  the  striae — the  true  gismondite,  according  to  most  authors — but  adds  that 
even-faced  octahedrons  graduate  imperceptibly  into  tiie  rough,  and  that  all  appear  to  be  one  spe- 
des.  He  consequently  makes  aU  the  crystals  orthorhombic,  and  dosely  related  to  phillipsite. 
But  V.  Lang  has  shown  that  the  crystals  are  not  twins,  and  have  the  above  angles  (Phil.  Mag., 
IV.  xxviii.  505). 

Von  Kobell  (in  the  G^L  Anz.  Mfinchen,  1889)  described  the  crystals  as  tetragonal,  mentioned  the 
twins,  and  published  the  following  analysis.  He  also  places  the  spedes  very  near  phillipsite,  and 
in  his  Geschichte  der  Min.  (p.  487)  he  even  queries  the  identity  of  the  two.  Marignac  also 
made  the  crystals  tetragonal  octahedrons,  with  the  angles  of  basal  edges  92"  30',  and  of  pyram- 
idal US'*  31'.  Analyses:  1,  v.  Kobell  (I  a.  and  J.  pr.  Ch.,  zviiL  105):  2,  Marignac  (Ann.  Gh., 
Phys.,  III.  xiv.  41,  1845): 


gi 

£1 

Ca 

£: 

6 

1. 

42-60 

25-50 

7-50 

6-80 

17-66=100-06  KobeU 

2. 

43-64 

24-89 

6-92 

10-35 

15-05— 100-85  Marignaa 

The  0.  ratio  for  the  first  is  near  1 : 4 :  7i :  6 ;  for  the  second  1 :  3 :  6 :  S|.  These  analyses  are 
sometimes  placed  under  the  name  zeagoniie^  as  if  a  third  mineral  existed  at  Capo  di  Bove  distinct 
fVom  the  phillipsite  and  gismondite.  But  v.  Kobell  holds  that  his  results  g^ye  the  true  composi- 
tion of  gismondite.  L.  Gmehn,  more  than  40  years  ago,  made  a  diemical  examination  that  led 
him  to  refer  gismondite  to  phillipsite.  Marignac  regarded  the  mineral  analyzed  by  him  (anal.  1) 
as  true  phillipsite. 

Certain  pale  bluish  octahedral  crystals  from  Vesuvius,  afibrding,  according  to  PhiDms,  tlM 
terminal  angle  122''  58',  have  been  called  MeaganiU,  which  Hansmann  refers  to  zircon  (Handb^ 
ii.  797). 
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373.  OARPHOZJTZL   EarphoHth  Wem.,  Letztes  Mbi.Syst,  10,  43, 1817. 

Orthorhombic.  In  radiated  and  stellated  tufts,  and  groups  of  acicular 
crystals.  Khombic  prisms  of  111^  27',  and  68^  38',  Kenngott,  with  lateral 
edges  truncated. 

BL=5— 5-5.  G.=2-935,  Breithaupt ;  2-9365,  Stromeyer.  Lustre  silky, 
glistening.   Color  pure  straw-yellow  to  wax-yellow.   Opaque.  Very  brittle. 

Oomp. — O.  ratio  for  fi,  Si  d=r1  :  1 :  i,  if  the  bases  are  aU  sesquiozyd,  as  made  by  ▼.  Haner; 
IpiYing  the  fonniila (iSJ, Stn,  l^e)*  Sl*+3  tL  Analyses:  1,  Stromeyer  (Untersuch.,  410);  2,  Stein- 
mann  (Schw.  J^  xzy.  418) ;  3,  r.  Hauer : 

Si           £l  Stn  9e  ]^e  Ca  £[  HF 

1.  36-l«  28-61  19-16        2*29  0*27  10-78  .  1*47=98^9  Stromeyer. 

2.  37-58  26-47  18«33  6*27  11-36       =9996  Steinmann. 

3.  3616  19  74  20-76  9-87  183  10'19  P 1-74= 100-28  Hauer. 

P3rr.,  eto. — In  the  closed  tube  gives  water,  which  reacts  acid  and  attacks  the  glass  (fluorine). 
KB.  swells  up  and  fuses  at  3*6  to  a  brown  glass.  With  the  fluxes  gives  reactions  for  manganese 
and  iron.    Not  decomposed  by  muriatic  add.    Decomposed  on  fusion  with  alkaline  carbonates. 

Oba.— Occurs  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and  quartz,  in  the 
tin  mines  of  Schlackenwald.    It  was  named  by  Werner  in  allusion  to  its  color,  from  Kip^os,  straw. 

Yon  Kobell  suggests  that  the  mineral  is  altered  maroeline  (Geschichte  Min.,  677). 


m.  SUBSILICATES. 

374.  AULOPHAMB.  Allophan  Stromeyer,  GeL  Anz.  Qott,  1261,  1816.  Biemannit  BreiOi,^ 
Hoffin.  MuL,  iv.  b^  182,  1817.  Elhuyarit  Sack^  Schw.  J.,  Izv.  110,  1882  (announced,  not 
named),  Jahrb.  Min.,  28,  1834  (mentioned^  not  described). 

Amorphous.  In  incrustations,  usualljr  thin,  with  a  mammillary  sur- 
face, and  hy aUte-like ;  sometimes  stalactitic.  Occasionidly  almost  pulveru- 
lent. 

H.=3.  G.=l*85— 1*89.  Lustre  vitreous  to  subresinous;  bright  and 
waxy  internally.  Color  pale  sky-blue,  sometimes  greenish  to  deep  green, 
brown,  yellow,  or  colorless.  Streak  uncolored.  Translucent.  Fracture 
imperfectly  conchoidal  and  shining,  to  earthy.    Very  brittle. 

Oomp.— 0.  ratio  for  £1,  Si,  iX  mostly=3  :  2  :  6  (or  5);  i^  Si+efior  jl^  ft-f  6  tL 

Analyses:  1,  Stromeyer  (Unters.,  308);  2,  Walchner  (Schw.  J.,  zlix  164);  3,  Guillemin  (Ann. 

Ch.  Phys.,  zlii.  260):  4,  Bunsen  (Pogg.,  xrzL  63);  6,  Berthicr  (Ann.  d.  M.,  IIL  ix.  498);  6-9, 

A.  B.  Northcoto  (Phil  Mag.,  IV.  xiiL  388);  10,  SiUiman,  Jr.  (Am.  J.  Sd,  n.  vii  417);  11,  0.  T. 

Jackson  fib- xix.  119): 

u.         ...  .  g 

41-30,Cu,C8-06,gyps.0-62,l?e»fl«0-27=99-88S 

86-75,  Cu  2-83=100-95  Walchner. 

35-74,  **   0  95=99-83  Guillemin. 

40-23,  Fe  2-74,  Ca  0  2-39,  Mg  C  2-06  Bun. 

44-20,  day  47=100  Berthier. 

42-91,  ^e  0-31,  0  2'13=99-71  Northoote. 

39-19,  ^e  Oil,  (5  2-44=99-98  Northcote. 

40-92,  Je  tr,  C  1-49=100  Northcote. 

40-31,  9e  6  69,  C  1-82=99-99  Northcote. 

35-24,  Mg  2-83=99*49  Sillunan. 

37-7,  ftg  0-2=99-2  0.  T.  Jackson. 


Si 

£1 

Ca 

1. 

Orafenthal 

21-92 

32-20 

0-73 

2. 

Gersbach 

24-11 

88-76 

3. 

Firmy,  France 

23-76 

39-68 

4. 

Priesdorf,  EOmy, 

21-05 

30-37 

6. 

Beauvais 

21-90 

29-20 

6. 

N.  Charlton,  ywK 

20-60 

31-34 

1-92 

7. 

19-58 

87-30 

1-86 

8. 

tf                    a 

17-00 

39-09 

1-60 

9. 

17-06 

32-88 

1-34 

10. 

lUchmond,  Mass. 

22-66 

38-77 



11. 

Tennessee 

19-8 

41-0 

0-6 
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420  OXYGEN   COHPOT7ND8. 

The  coloring  matter  of  the  blue  varietj  is  due  to  traoes  of  chiysocolla,  the  green  to  maladiit^ 
and  that  of  the  yellowish  and  brown  to  iron.  Allophane  occurs  at  Bichmond,  Mass.,  mixed  inti- 
mately with  part  of  the  gibbsite  of  that  locality  (Silliinan). 

Pyr.,  etc. — ^Yields  much  water  in  the  closed  tube.  B.B.  crumbles,  but  is  infusible.  Giyes  a 
blue  color  with  cobalt  solution.    Gelatinizes  with  muriatic  acid. 

Obs. — ^Allophane  is  regarded  as  a  result  of  the  decomposition  of  some  aluminous  silicate 
(feldspar,  etc.) ;  and  it  often  occurs  incrusting  fissures  or  cavities  in  mines,  especaaUy  those  of 
copper  and  limonite,  and  even  in  beds  of  coal.  It  lines  cavities  in  a  kind  of  marl  at  Grafenthal 
near  Saalfeld  in  Thuring^a,  where  it  was  first  observed,  in  1809,  by  Eiemann,  and  hence  has 
been  called  riemannite.  Found  also  at  Schneeberg  in  Saxony ;  at  Gersbach  in  t^e  Schwarzwald ; 
Petrow  in  Moravia,  in  a  bed  of  limonite :  Chotina  in  Bohemia,  at  a  copper  mine  in  alum  slate ;  at 
Friesdorf;  near  Bonn,  in  lignite  (the  eOmyarUe^  of  a  brownish  or  honey-yellow  color,  with  G.= 
1*6);  Yis^in  Belgium,  in  Qie  carboniferoas  limestone;  at  the  Chessy  copper  mine,  near  Lyons. 
France ;  in  the  chalk  of  Beauvais,  France,  presenting  a  honey-yellow  color ;  at  New  Charlton, 
near  Woolwich,  in  Kent,  England,  in  old  chalk-pits,  of  amber-yellow,  ruby-red,  and  nearly  opaque 
white  colors.  In  the  United  States  it  occurs  in  a  mine  of  limonite,  with  gibbsite,  at  Richmond, 
Mass.,  forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle ;  at  the  Bristol  Copper 
Mine,  Ct ;  at  Morgantown,  Berks  Co.,  Pa. ;  at  the  Friedensville  zinc  mines,  Pa. ;  in  the  copper 
mine  of  Polk  Co.,  Tenn. 

Named  from  £XXof,  oiheTf  and  ^a£v<i),  to  appear^  In  allusion  to  its  change  of  appearance  under  the 
blowpipe. 

A  yellowish-white  earthy  mineral  from  Komwestheim,  between  Stuttgart  and  Ludwidsburg, 
with  G.=1'794  and  2*098,  consists  of  allophane  and  aluminite  in  oombmation,  and  has  been  called 
Kiesd-ahtminiie  (Siliceous  aluminUe)  by  Groningen  and  OppeL  In  one  of  their  anabrses  thej- 
obtained  (Jahresb.  1852,  892,  from  WOrtemb.  Nat.  JahresheOe,  1851,  189)  gi  13*06,  8  504^  ^1 
42-59,  ign.  89-32=100*01. 

A.  Cabolathinb  F.  L.  Sonnenschein  (ZS.  G.  Ges.,  ▼.  223,  and  J.  pr.  Ch.,  Iz.  268,  1853).  Amor- 
phous, with  a  mammillaiy  surface,  and  approadiing  aUophkne  in  the  ratio  of  Si  to  £1,  but  con- 
tains less  water.    H.=2'5;  G.= 1*515;  color  honey- to  wine-yellow ;  subtranslucent 

Analysis  by  Sonnenschein  gave : 

Si  29-62        3fcl  47*26        6 16*10        C  1*33        H  0*74        0  5-96=100. 

Heated  it  affords  water,  which  is  neutral  in  its  reactions ;  at  a  higher  temperature  decrepitates, 
the  color  darkens,  and  a  black  shining  mass  is  obtained.  B.B.  ignites  vnthout  flame,  owing  to 
the  organic  ing^dients  present. 

From  the  ooal-bed  of  the'Kdnig^-Louisa  Mine,  at  ^^abrze,  iu  Upper  Silesia. 

3?6.  OOLLTRITE.  Das  man  dort  Salpeter  nannte  (fr.  Schemnitz)  lYeiesleben^  Lempc's  Mag^ 
X.  99,  1793.  Naturliche  Alaunerde  (fr.  Schemu'U)  ».  FicMd,  Min.,  170,  1794;  JTfc^w.,  Beiti., 
i.  257,  1796.    KoDyrit  KarsL,  Tab.,  30,  78,  1800 

A  clay-like  mineral,  white,  with  a  glimmering  lustre,  greasy  feel,  and 
adhering  to  the  tongue.     G. = 2 — 2 -15.    H. = 1 — 2. 

Oomp,— 3tl«8i-h9B:;  or  1  of  Allophane +1  of  Gibbsite =[3tl  8i+6  fllj-[atl  fin = Silica  14*14^ 
alumina  48*02,  water  37*84  Analyses:  1,  Klaproth  (Beitr.,  i.  257);  2,  Berthier  (Ann.  d.  M.,  u. 
476);  8,  Kersten  (Schw.  X,  bd.  24);  4,  J.  H.  and  G.  Gladstone  (Phil  Mag..  IT.  zxiii  461,  18G2): 


gi 

£1 

fi 

1.  Schemnitz 

2.  Ezquerra 

3.  Saxony 

4.  Hove 

14-0 
160 
28-3 
14-49 

45*0 
44-5 
42-8 
47-44 

42-0=101  Klaproth. 

40-6=100  Bertbier. 

34-7=100-8  Kersten. 

36-89,  6a  0-89,  C  079= 100  Gladstone. 

In  other  specimens  Gladstone  (1.  c.)  obtained  from  8  to  3  p.  c.  of  silica,  indicating  a  varying 
proportion  of  hydrate  of  alumina 

Pyr.,  etc. — Yields  water.  B.B.  infVisible.  Gives  a  blue  color  when  heated  with  cobalt  sola* 
tion.    Gelatinizes  with  nitric  acid.    Does  not  fall  to  pieces  in  water,  or  increase  in  weight 

Obs. — From  Ezquerra  in  the  Pyrenees;  near  Schemnitz,  Hungary;  near  Wessenfels,  Saxony; 
at  Hove,  near  Brighton,  England,  in  fissures  in  the  upper  chalk,  of  a  pure  white  color  and  very 
soft 

The  name  coQyriwn  (KoXXvpiov)  was  applied  by  the  Greeks  to  the  "Samian  earth;**  Karstoo 
adopted  it  bocauae  the  description  of  this  earth  by  Dioscorides  answers  well  for  the  above  mineral 
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HYDBOnS  8IU0ATES,   ZBOLTTE  BECnOK.  421 

8t5iu  DiLLNiTS  Haid.  (Pogg.,  IzzyiiL  577,  1849)  is  a  related  substance.    E&rthy,  wiii  11=1*8 
-3*  0-.=: 2 -574—2*835.    Analyses:  Hutzelmann  and  Karafiat  (Pogg.,  Ixxviii.  576): 


Si 

£] 

Ag 

Oa 

fi 

1. 

22-40 

56-40 

0*44 

«r. 

21*18,  te,  "An,  alk.  ^.=100*87  Hutzelmann. 

2. 

28-53 

53-00 

1-76 

0-88 

20-06=99-22  Karafiat 

The  analyses  correspond  to  the  formula  £l^  §l*+9!£[=:Silica  24-39,  alumina  64*28,  tL  21'38L 
The  dillnite  is  the  gangue  of  the  diaspore  of  Schemnitz,  at  a  place  called  Dilln.  Dr.  J.  L.  Smith 
obtained  a  very  different  result  for  a  similar  material  from  the  same  Schemnitz  locality,  as  given 
under  ^olesixb  (q.  y.) ;  and  it  is  probable  that  dillnite  is  a  mixture  of  diaspore  and  kaolinite  or 
pbolerite. 

376.  80HR0TTBRITB.    Opalin-Allophan  SchrOttar,  Baumg.  Ztg.,  It.  145,  1887.    Scbrotterit 
Cflocker,  Orundr.,  586,  1839.    Opal  Allophane. 

Resembles  allophane ;  sometimes  like  gum  in  appearance. 

H.=3— 3'5.  G.=1'95— 2-05.  Color  pale  emerald-  to  leek-green,  green- 
ish-white, yellowish,  or  at  times  spotted  with  brown.  Translucent  to  nearly 
transparent. 

Oomp-— 0.ratioforfi,8i,fl=4:l:5;  3kl"§i«+80fi;  equiTalentto8[XlSi  +  5fl]+5[Slfi3, 
or  3  of  aUophane  and  5  of  gibbsite.  Analyses :  1,  2,  Schrotter  (J.  pr.  Gh.,  zL  880) ;  3,  J.  w. 
MaUet  (Am.  J.  ScL,  H.  zxvL  79) : 

fi       Ca       Cu      fi 
86*20    1-80    0-25    0-78=99-73  Schrotter. 
86-50    103    0-25    0-48= 98-14  Schrotter. 
41-09,  Zn  0-77,  ^e,  lig  ir.,  §  0-80=99-67  Mallet 

P3rr.,  etc^— B.6.  acts  like  allophane,  but  bums  white.    Decomposed  by  adds. 

Obs. — ^From  Bollinger  mountain,  near  Freienstein,  in  Styria,  in  nests  between  day-slate  and 
granular  limestone ;  in  Cornwall ;  at  the  Falls  of  Little  River,  on  the  Sand  Mtn.,  Cherokee  Co., 
Alabama,  as  an  incrustation  over  half  an  inch  thick  and  partly  stalactitic,  resembling  gum  arabic 
when  broken,  haying  H.=3-5,  and  6.= 1*974. 

87  6A.  SoABBBOiTE  Vemon  (PhlL  Mag.,  II.  y.  178,  1829)  is  a  white  dayey  substance,  allied  to 
schrotterite  in  composition.  It  is  without  lustre,  highly  adhesive  to  moist  surfaces,  and  may  be 
polished  by  the, nail;  H.=2-0;  G-.= 1*485?  Composition,  according  to  an  imperfect  analysis  by 
Vernon  (I.  c\  Si  10*50,  £l  42-50,  9e  0*25,  'A  46*75.  In  a  second,  equally  imperfect,  he  obtained 
§i  7*90,  ^  42-75,  ^  48*55,  Fe  0-80=100.  Does  not  fall  to  pieces  in  water,  but  increases  in 
weight  It  fills  the  veinings  of  a  sandstone,  which  is  much  marked  with  oxyd  of  iron,  or  of  its 
septaria,  on  the  coast  of  Scarborough,  Yorkshire,  England.  v 


Si 

21 

fe 

1.  Styria 

2.  " 

8.  Alabama 

11-95 

11*93 

(1)10*53 

46*30 
46*28 
46*48 

2-95 
2-66 

n.   ZEOLITE  SECTION. 

ABRANGEMENT    OF    THE    SPBC1E& 

r.  MESOTYPE  GBOUP.  Anisometric;  angle /A /near  90*" ;  deayage  parallel  to  J.  Crystalliia- 
tions  often  adcnlar,  or  long  fibrous  and  radiating ;  thomsonite  sometimes  in  short  nearly  reo> 
tangular  forms,  with  flat  summits,  and  sometimes  foliated,  but  with  a  loss  pearly  and  mors 
l^assy  Burfooe  than  in  stObite. 

ft   fi  gi  A         ftfi  gi  A 
877.  THOXSOirm  1    3    4    2i  1    1      i  (f  0a+iM^2gi,2i£[ 

37&  KJLXBOLm  1    3    6    S  1    H    i  i)       JTa,  Si,  8  Si,  2  & 
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879.  SooLBcm 

380.  Ell^OITB 

381.  MeSOUTB 


&  S  Si  £[ 

18  6  3 

18  6  3 

18  6  8 


1  H  *(« 
1  H  *») 
1    H   *(« 


Oa,S],8Si,8£[ 

(f0a+ii*e),£l,3Sl»8fi 

(}Ca+}Ira),2],85i,8fi 


XL  LEYYinTB   GROUP.    Hexagonal.    J?Ai?=  106*,  nearly. 

882.  IiBVYMrra  13    6    4  1    li    1  (i)       (Ca,  Sa,  S),  il,  8  ft,  4fi 

m.  ANALOITE  6B0UP.    Isometric^  or  else  orthorhombio  with  JA  7=120*.     0.  ratio  foi 
B,  ^  Sl=l:  3 :8^  or  1: 3: 9.    Never  flbrona  or  adcular. 


383.  ASALOOB 

13    8    2 

1     2      i 

^a,£],4Si,2£[ 

13    8     2 

1     2      i 

Sra,2],4Si,2£[ 

885.  Faujasub 

13    9    9 

1     2i2i 

(i0a+iira),il,4l8i,9fi[ 

rV.  OHABAZITE  GROUP.     Hexagonal,  or  else  orthorhombio  with  I A  7=120*.  0.  ratio  fot 
Af  fi,  Si=l :  3 :  8^  or  1 : 8 : 9.    Kever  fibrous  or  adcular.    Hot  pearlj  foliated. 

(*  Ca+i  (fTa,  4)),  3fcl,  4  Si,  6  fi 
ttOa+fOSa,t)Xil,4fli,6fi 
afra+i&X^l,4Si,5A 


13    8    6 

1     2 

H 

387.  GXELDRTE 

18    8    6 

1    2 

U 

388.  HXBSOHELITB 

13    8    5 

1    2 

H 

y.  PHTTJiTPSITE  GROUP.    Orthorhombio;  7 A  7  near  90*.    Often  in  cruciform  twins;  nevei 
fibrous  or  adcular.    Kot  pearly  foliated. 


889.  Phillipsxtb 


18    8    6  1     2    H  (f0a+}^S],4Si,6£[ 


YL  HARIfOTOME  GROUP.    Orthorhombio;  7a 7=  124*- 126*.    Often  in  crudform  twins; 
neyer  fibrous  or  adcular.    Lustre  yitreous. 

890.  Habmotoiib  1    s  10    5  1    aili(i)       Ba,S],5Si,5A 

YIL  HTPOSTILBITE  GROUP.    Like  the  mesolypes  in  adcular  and  fibrous  GrystalliBitions  and 
absence  of  pearly  deayage.    0.  ratio  for  ]ft,  fi,  Si=l :  3 :  9. 

391.  Htfobiilbitb  13    9    6  1    2ili(i)        (iCa+}]Sra),£l,4iSi+6]^ 

y  [IL  STTLBITE  GROUP.    Orthorhombio  or  monodinic^  with  an  easy  pearly  diagonal  or  baaaf 
deayage.    O.  ratio  for  ft,  5,  Si=l  :8  :  12. 

392.  SnLBiiB  1    3  12    6  13    H  (i)        Ca,Sl,6Si,6fi 

898.  EpmiXLBm  1  8  12  6  1    3    1^  (|)  (}0a+i£ra),SJ,6Si,6£[ 

394.  HlULAMDEn  1  8  12  6  1     8     1^  (})  Ca,3^6Si,5A 

396.  BunmKBin  1  8  12  6  1    3    li  (})  (f  Sr+iBa),^^S>i^ft 

896.  UoBDENin  1  3  18  6  1    ii  li  (f  0a+i£ra),£l,9Si.6tt 


ill^Mfkiix.— 397.  SLOAXtni.    898.  SASPAOmn. 
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in  the  preoedisg  table  the  oonstitiieuts  of  the  spedes  are  stated  without  the  arrangement  of 
them  into  formulas.  The  resemblance  to  the  Feldspar  group  in  ozjgen  ratio  seems,  at  firsi 
thoughti  to  implT*  resemblance  at  least  in  scheme  of  composition.  But  it  has  been  obseryed  (p. 
394)  that  instead  of*  unity  of  crystalline  form  and  physical  characters,  as  in  the  Feldspar 
group,  there  is  the  utmost  diversity.  A  relation  between  the  proportion  of  silica  and  alkali  holds 
through  the  feldspars ;  but  none  exists,  or  oould  be  rightly  looked  for,  among  the  varied  groups 
here  brought  together  under  the  name  of  zeolites.  The  water  present  has  produced  the  wide 
divergence  from  the  feldspars ;  and  it  is  therefore  probable  that  this  water  la  in  part,  at  least, 
basic;  This  being  so,  they  may  pertain  to  the  two  divisions  of  Unisilicates  and  Bisilicates.  In 
the  following  table  they  are  arranged  under  these  heads,  and  formulas  added  to  correspond  with 
this  reference  of  them. 

The  species  of  the  Mesotype  and  Levynite  groups  are  made  Unisilicates,  because  they  have  not 
silica  enough  for  the  bisilicate  type.  Thomsonite  has  the  0.  ratio  for  the  bases  and  8i]ica=l+ 
3 :  4=1  : 1,  or  thai  of  a  true  Unisilicate;  and  natrolite,  if  the  water  be  basic,  is  abo  unisilicate. 
Farther,  the  close  isomorphism  of  the  several  species  of  the  Mesotype  group  renders  it  probable 
that  they  are  similar  chemically,  and  therefore  all  unisilicate. 

The  spedes  of  the  remaining  groups  have  silica  enough  for  Bisilicates,  and  are  so  arranged  in 
the  following  table.  Yet  those  of  the  groups  3  to  5  have  water  enough  for  Unisilicates,  if  this 
water  be  mainly  basic.  Thus  chabazite  and  gmelinite  have  a  unisilicate  ratio,  if  two-thirds  of  the 
water  is  basie ;  and  herschelite  and  phillipsite,  if  four-fifths.  But  the  facility  with  which  part  of 
the  water  in  these  spedes  escapes  is  evidence  that  a  considerable  part  of  it,  at  least,  is  not  basic. 
Chabazite  loses  over  7  p.  c.  of  water,  or  more  than  a  third,  by  simple  exposure  to  dry  air.  For 
other  similar  facts,  see  under  the  spedes  beyond.  It  is,  therefore,  not  at  all  probable  that  enough 
water  is  basic  to  make  the  species  unisilicate.  In  the  preceding  table,  the  fraction  written  after 
the  column  of  £[  indicates  the  proportion  of  water  which  is  made  basic  in  the  formulas  whidi 
here  follow : 


1.  UNISILICATE. 


1.  Thomsonite  (J(|Ca+jSra/+iXl)«8i«+3jfi 

KatroUte  (l(f  fi-|-iSra)«+iXl)«  §i» 

Scoledte  {i(ffi+jCa)«+iXl)*fli«+fl 

HesoUte  (i(|fl+iOa+i*a)«+iil)»Sl«-i-fi 


EQaglie 
2.  Levynite 


Si  I  ^4 1  (i  (I  es+ J Na,)+*/?Al),-h  IJaq 
Si|e4|(i(fH,  +  iNa,)+ii5Al). 
Si|e4|(i(fH,  +  i6a)+i/3:^).+iaq 
Si|e4|(i(iH,  +  i(6a,NaO)-hi^2W),+ 

iaq 
Si|e4|(i(fH.+i»)+ii?Al),+4aq 

(i(f  ]S[+i(Ca,*a,4))«+iXl)«8i»+2]eC  Si|e4 |(i(f  H,+i (B,, ft))+i ^Al),+ 

faq 


(i(»fl+»Oa+t*e)»+iXl)«Si«+fl 


3.  BISILICATE. 


S.  Analdte 
Endnophite 
Faujasite 

4w  Chabazite 
Gmelliiite 
Hersdielite 

5.  FhiUipBite 

6.  Harmoiome 
1.  Hypostabite 

a.  Stilbile 


tt]5ra»+fii)8i"+iifl: 

(il?ra«+fil)Si"-Hlifl 

(Jfl+f  (Oa,  fra))«+f  Xl)Si»+fia 

(Jtt  6a+i  Jra)«+f  Si)  8i»+4ifl 
ft(jCa+fSa)«+lXl)8i«-H4ifi 

(i(fJrft+ii)'+*3fci)8i»+3ffi 

tt{fCa+jfc)«+fXl)gi«+3lfl 
{f(ifi+iBa)'+jSl)fli»+2|fl 


Sie|e,|aNa,+l/?Al)+iaq 
Sie|e.|(iNa.  +  f/?Al)+iaq 
Sie|e,|(iH,+f(6a,Na,))4-fAl)+naq 

Si  e  I  e,  I  tt  (^  Na,)-hl  0M)+  li  aq 
Si  e  I  e.  I  (i(J€a+f  Na,)-hf  ^Al)  +  liaq 
Si  e  I  e,  I  (itt  Na,+iK,)+f  ^Al)-hliaq 

sie|e,|(i(fea+iK.)+f^Ai)+iifl 


Si^l^.|(l(iH,+iBa)+J^Al)+faq 

(4(ifi+f(Ca,*a))»-hf5l)gi«+8tfl   Siere,|attH,+f(ea,Na.))+f/?:^)+ 

l|aa 

(ia4+4Cft)«+iil)8i«+2fi  Sie|e,|(i(fH,-hiea)+i/9Al)+faq 
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Epififflbite      (ittlt-hKCa, fra))»-hiXl)Si«+lifi  «e 1 0, | (i(f H.+ifii E,)+i  0M^  H M 
Houlandite     («f]9L+iOa)*+iSl)Si»+lifi  Sie|e,|(i(f  H,+i€a)+i/?Al)-riaq 

Brewaterite    (i(f  fi+i(Ba,Sr))»+iXl)fli«+lifi  6ie|e,|(ittH,+J(Sa,S0)+*^Al)+ 

iaq 

9.  Mordenite       (f  (fa+i(Ca,*a))»+iXl)&«+jfl   6ie|e.|(f  (f  H,+i(€a,Na,))-hl^Al)+ 

iaq 

The  term  SEOolite  was  first  used  by  Oronstedt  in  1Y66  (Transactiona  of  the  Swedish  Academy, 
YoL  zviii.)|  for  certain  minerals  that  fused  with  much  intumescence ;  the  word  being  deriyed  (Vom 
<(biy  (o  boUf  and  Xidof,  sione.  Before  the  close  of  the  century  five  subdivisions  had  been  recognized 
by  Werner  and  the  mineralogists  of  his  school:  (1)  Mehizeoliih  (mealy  zeolite);  (2)  Fasriger 
zeoliih  or  f^uerzeolith  (fibrous  zeolite) ;  these  two  corresponding  to  the  more  modem  mesotype 
(or  uatroUte.  scolecite,  mesolite,  and  thomsonite);  (3)  Strahliger  zeoUOi  or  Strahlzeoliih  (radiated 
zeolite),  now  stilbite ;  (4)  Bidiiriger  zedilh  or  BldUerzeolHh  (foliated  zeolite),  now  heulandite  and 
apophyllite ;  (5)  WurfdzeolHh  (cubic  zeolite),  now  chabazite  and  analdte.  Moreover,  Kreuzsieiji, 
later  c^ed  barmotome,  and  Frehnite  were  regarded  as  distinct  species ;  and  so  also  Lapis  Lazuli, 
which  had  been  ranked  with  the  zeolites  by  Wallerius. 

In  1801  Haiiy  gave  the  name  of  Mesotype,  or  ZeoUie  proper,  to  the  varieties  included  under  the 
first  two  of  the  above  subdivisions,  together  with  apophyllite ;  and  took  a  second  backward  step, 
which  he  never  retraced,  in  uniting  those  of  the  third  and  fourth  in  one  species  under  the  name 
of  StUbUe,    At  the  same  time  he  rightly  removed  Analcime  from  the  old  Cubic  zeoliie. 

In  1803  nairolite  was  separated  from  mesotype  by  Klaproth,  and  hence  his  name  should  stand 
for  the  species  so  designated.  In  1813  ScolecUe^  and  in  1816  Meaoliiej  were  separated  by  Fuchs 
and  G^hlen ;  and  in  1820  Thomsoniie  bv  Brooke.  Haiiy's  name  mesotype  is  at  present  restricted, 
or  should  be,  to  a  generic  use  to  indude  the  group  of  zeolites,  viz^,  natrolite,  scoledte,  mesolite, 
and  the  related  species. 


377.  THOMSONrm.  Mesotype  pt.  R,  Tr.,  1801.  Thomsonite  (fr.  Scotland)  Brooke,  Ann. 
PhiL,  xvl  193,  1820.  Comptonite  (fr.  Sonmaa)  Brewster,  Ed-  PhiL  J.,  iv.  131,  1821.  Kesole 
JBb%,  Ed.  Pha  J.,  vil  6,  1822.  Tnploklas  Breith,,  Char.,  1882.  Chalihte  T.  Thomson,  Min., 
L  324,  1836.  Sooulerite  B,  D,  Thmnson,  PhiL  Mag.,  IIL  zvii.  408,  1840.  Ozarkite  (fr.  Arkan- 
sas) SJiep.,  Am.  J.  ScL,  XL  ii.  251, 1846.  Karphostilbit  v.  WaU.,  Vulk.  Gest,  272,  1853.  Faroe- 
lite  (=Mesole)  Reddle,  PhH.  Mag.,  lY.  zilL  50,  1857,  zv.  28,  1858. 


891 


Orthorhombic.  /A  7=90^  40' ;  Oa  1-?=144:°  9' :  a ;  J :  (?=0-7225  : 1 : 
1-0117.  Observed  planes,  as  in  the  annexed  figure,  with  also  a  very- 
low  macrodome,  nearly  coincident  with  (?,  having  the 
summit  angle  177°  35,  Naumann.  0  A  2-5=125%  i-t  A  Z 
=134*^  40.  Cleavage:  i-t  easily  obtained;  i-%  less  so; 
0  in  traces.  Twins :  cruciform,  having  the  vertical 
axis  in  common,  and  i-i  of  one  part  coincident  with 
irl  of  the  other ;  one  of  the  pair  of  prismatic  planes  in 
each  broader  than  the  other.  Also  columnar,  structure 
radiated;  in  radiated  spherical  concretions;  also  amor- 
phous and  compact. 

H.=5— 5-5.  G.=2-3— 2-4-  2-35— 2-38,  fr.  Seeberg, 
Zippe ;  2*357,  fr.  Hauenstein,  Kamm.  Vitreous,  more  or 
less  pearly.  Snow-white;,  impure  varieties  brown.  Streak  uncolored.  Trans- 
parent— translucent.  Fracture  uneven.  Brittle.  Pyroelectric.  Double 
refraction  weak ;  optic-axial  plane  parallel  to  0  -bisectrix  positive,  norma] 
to  iri ;  divergence  82° — 82^°  for  red  rays,  from  Dumbarton ;  DescL 


V 

Ui 

^  J 
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Var.^— 1.  Ordinary,  (o)  In  regular  crystals,  usually  more  or  less  rectangular  in  outlire.  (b) 
[n  slender  prisms,  often  vesicular  to  radiated,  (c)  Radiated  fibrous.  (cQ  Spherical  concretions, 
DOQsisting  of  radiated  fibres  or  slender  crystals,  (e)  Massive,  granular  to  impalpable,  and  wbite 
to  reddish-brown. 

2.  Metole  {Fardch'U  of  Heddle),  the  original  firom  Faroe,  occurs  in  spherical  ooncretions,  con- 
sisting of  lamellar  radiated  individuals,  pearly  in  cleavage.  The  component  crystals  gave 
Heddle,  for  a  vertical  prism,  127 **  20',  which  is  within  8'  of  the  corresponding  angle  in  thomson- 
ite ;  and  Desdoizeauz  regards  the  two  as  optically  identical.  It  occurs  with  mesolito  and  apo- 
phylllte,  and  probably  owes  its  slight  excess  of  silica  to  mixture  with  the  former  of  these  mineralB. 
or  else  wiUi  ^ee  silica.    Mesole  was  long  since  referred  to  thomsonite  by  Haidinger. 

Scovkriie  R.  D.  Thomson,  from  Port  Hush,  Antrim,  is  mesole  in  structure.  It  has,  Dr.  Thorn* 
son  observes,  "  Uie  same  composition  as  thomsonite,  with  only  (according  to  an  analysis  by  R. 
D.  Thomson)  rather  less  alumina,  and  6^  p.  c.  of  soda.    The  analysis  has  not  been  published. 

3.  ChalUiU  Thomson,  is  a  compact  variety,  of  a  reddish-brown  color,  from  the  Donegore  Mts., 
Antrim.  Thomson  described  it  in  his  Mineralogy  (i.  324)  as  haviug  G-. =2*262,  and  as  containing 
9  p.  a  of  sesquioxyd  of  iron  (most  improbable  with  so  low  sp.  gr.).  In  the  PhiL  Mag.  for  1840 
(xviL  408),  he  describes  apparently  the  same  brown  ^'uncrystallized'*  mineral  as  having  G.=2'29, 
With  *'  the  same  constitution  as  the  EUpatrick  thomsonite,  according  to  an  analysis  by  R.  £>. 
Thomson  "—an  analysis  not  published.  He  gives  the  locality,  Ballimony,  Antrim.  Von  Hauer 
analyzed  the  chalilite,  and  found  considerable  magnesia  with  only  a  trace  of  iron.  Grog  ^  Lett> 
som  observe  (Min.,  1 60)  that  the  scouleriie  graduates  into  the  compact  chalilite.  In  view  of  the 
facts,  it  can  hardly  be  doubted  that  it  is  impure  thomsonite. 

Chiarkile  is  a  massive  thomsonite,  as  shown  by  Smith  and  Brush,  either  granular  or  compact^ 
and  of  a  white  color,  with  G.=:2'24. 

Comp.— 0.  ratio  for  ft,  fi,  Si,  fi=l :  3  :  4 :  2i ;  corresponding  to  2  Si,  Si,  (|  Ca+t  Na),  2^5= 
Silica  36*9,  alumina  31*6,  lime  12*9,  soda  4*8,  water  13*8=100.  Analyses:  1,  Berzelins  (Jahresb., 
ii  96);  2,  Rammelsberg  (J.  pr.  Ch.,  lix.  849);  3,  Retzius  (Jahresb.,  iv.  164);  4,  Zippe  (Verb. 
Ges.  Mus.  B^m.,  v.  39.  1836);  6,  6,  Rammelsberg  (Pogg.,  xlvl.  288);  1,  Melly  (Bib.  Univ.,  K 
S.,  XV.  193);  8,  Rammelsberg  (J.  pr.  Ch.,  lix.  348);  9,  10,  Smith  &  Brush  (Am.  J.  Sci.,  II.  xvi 
50);  11,  12,  Waltershausen  (Vulk.  Gest,  272,  277): 


Si 


£l        Ca       ^a      &       a 


1.  ZUpatrick 

88-30 

30*70 

13-54 

4*53      

13*10: 

2.  Dumbarton 

38-09 

31-62 

12-60 

4-62      

13*40: 

8.  Faroe 

39-20 

30*05 

10-58 

8-11 

13-40, 

4.  Seeberg,  OompL 

38-25 

3200 

11-96 

6-53 

11*50: 

6.        *»            '» 

38-73 

80-84 

13-43 

3*85     0*64 

13-10: 

6.        "            " 

88-77 

31*92 

11-96 

4-54 

12-81: 

7.  Elbogen 

37-00 

81-07 

12*60 

6*25 

12*24: 

8.  Hauenstein 

39*63 

31-25 

7-27 

8*03      

13-30: 

9.  Ozarkiie 

36-86 

29-42 

13*95 

8-91     

13-80, 

10.        " 

87*08 

21*13* 

13-97 

8*72     

13-80= 

11.  OarphoamUe 

39-28 

^9-50 

12-38 

4-09     0-38 

18-23, 

12.  GydopeanL 

39*86 

31-45 

13*83 

6*30     1*00 

11-39= 

=10017  Berzelius. 
=  100*20  Rammelsberg. 

Fe  0-5=101*84  Retzius 
=  100-24  Zippe. 
=  100*49  Rammelsberg. 
=100  Ramm.    G.=2-37. 
=99-16  MeUy. 
=99-48  Ramm.    G.=2*867. 

Fe  1-55=99-43  a  &B. 
=99*70  Smith  &  Brush. 

Mg0*13, 3Pe  1-49=100*48  W. 
=  102-38  Waltershausen. 


*  With  some  f^'o'. 


The  following  are  analyses  of  Mesole:  1,  Berzelius  (Jahresb^  iiL  147);  2,  8,  Hisinger  (ib.,  v. 
217,  XX.  214);  4,  Thomson  (Ed.  N.  Phil.  J«  xvii.  186);  6-7,  Heddlo  (La);  8,  v.  Kobell  (J.  pr. 
Ca^  xcviii.  186);  9,  How  (Ed.  N.  PhiL  J.,  IL  vuL  207,  1858);  10,  O.  0,  Marsh  (priv.  contrib.): 


1.  Faroe 

2.  Annaklef 
8.         " 

4.  Bombay 

5.  Storr 

6.  Portree 
T.  Uig 

8.  Iceland 

9.  B.  of  Pundy 
10.  C.  BlomidoD 


Si 

42*60 
42*17 
41*52 
42*70 
41*32 
41*20 
48*17 
4100 
41*26 
41-64 


£l        Oa        ^a        a 


28-00 
2700 
26-80 
27-50 
28-44 
30-00 
29-30 
Sl-66 
29-60 
80-62 


11-43 

900 

8*07 

7-61 

11*54 

11-40 

9-82 

10*73 

11-71 

9-21 


6*63 
1019 
10-80 
7-00 
6-77 
4-38 
6-33 
4*60 
5-29 
4-95 


12-70: 
11*79: 
11-79 
14-71 
13-26: 
13-20: 
12-40: 
1211: 

12-73: 
18-11, 


100-86  Berzelius. 

100*15  Hisinger. 
=98*99  Hisinger. 
=99-62  Thomson. 
=  100-33  Heddle. 
=100*18  Heddle. 
=100-02  Heddle. 
=  10000  KobelL    a.=2-l7. 
=100*69  How. 
i.  0-44=99*87  Marsh. 


0.  ratio,  according  to  Berzelius,  1:3:6:}.    1  :  3  :  4^  :  2^  corresponds  better  with  oiul.  \ 
5,  6^  8)  and  this  varies  but  little  fjrom  the  oomposition  of  thomsonite. 
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Dr.  Thomson  found  for  his  chaiilUe  <L  c.),  Si  36*56,  Si  26*20,  9e  928,  Oa  10*28,  l^a  2-72,  fi 
16*66=101-70.  Yon  Hauer  obtained  (Jahrb.  G.  Beichs.,  1853)  §1  88-56,  £l  27-71,  Pe  ir^  Mg  6-85, 
Ca  12-01,  fi  14-32. 

The  Hauenstein  mineral  (formerly  called  mesoliie  of  Hanenstein)  occurs  mixed  with  natrolitd, 
and  this  accounts  for  the  results  of  Freissmuth^s  analysis  (Sdiw.  J.,  xzv.  425),  which  diffex 
widely  from  Bamroelsberg*s  later  results  (anaL  8). 

P^.,  etc.— The  Mittelgebirge  mineral  changes  but  slightly  in  moist  or  dry  air,  according  to 
Bamour ;  after  two  hours  at  280°  0.  it  loses  6*1  p.  a,  and  yery  slowly  regains  the  water  lost  in 
the  open  air,  the  loss  being  reduced  to  1*5  p.  c.  after  forty  hours.  At  a  red  heat  the  loss  is  13-3 
p.  c,  and  the  mmeral  becomes  fused  to  a  white  enamel  B.B.  fuses  with  intumescence  at  2  to  a 
white  enamel    Gelatinizes  with  muriatic  add. 

Obs. — ^Found  in  cavities  in  lava  and  other  igneous  rocks;  and  also  in  some  metamorpMc  rodcs, 
with  elffiolite. 

Thomsonite  occurs  near  Kilpatrick,  and  at  Eilmalcohn  and  Fort  Glasgow,  Scotland,  in  amygda- 
loid; in  the  lavas  of  Somma  {oompUmiU) ;  in  basalt  at  the  Pfiasterkaute  in  Saxe  Weimar ;  at  See- 
berg  and  elsewhere  in  Bohemia,  in  the  cavities  of  clinkstone ;  in  the  Cyclopean  islands,  SicQy, 
with  analcite  and  phillipsite ;  in  Faroe ;  in  phonolite  at  Hauenstein ;  in  Hungary,  near  Schem- 
nitz ;  the  Tyrol,  at  Theiss;  at  Konzoni,  Fassa ;  in  straw-yellow  needles  {carphoeWJbite)  at  the  Beru- 
fiord,  Iceland,  G.=2-362. 

Long,  slender,  prismatic  crystallizationB,  of  a  grayish-white  color,  are  obtained  at  Peter's  Point, 
Nova  Scotia,  where  it  is  associated  with  apophyllite,  mesotype,  laumontite,  and  other  trap  min- 
erals ;  fibrous  radiated  and  amorphous  (ozarldle)  at  Magnet  Gove,  in  the  Ozark  Mts.,  Arkansaa,  in 
cavities  in  elteoUte  (from  the  alteration  of  which  it  has  apparently  resultedX  with  slender  prisms 
of  apatite.  ' 

MbsoU  is  firom  the  cave  of  Nalsoe,  island  of  Faroe ;  Disco  L,  Greenland ;  Annaklef,  Sweden ;  a 
few  miles  west  of  0.  Blomidon,  Bay  of  Fundy,  near  the  small  village  of  Ft  George. 

On  twin  crystals,  see  H.  Guthe,  14th  Jahresb.  Ges.  Hannover,  Jahrb.  Mm.  1865,  479. 

PlOBOiHOMSONiTB  McMgUni  d:  Bechi  (Am.  J.  Sd.,  II.  xiv.  63,  1852).  like  thomsonite  in 
fbnn,  and  near  it  in  composition.  The  soda  is  replaced  by  magnesia,  and  possibly  as  a  result  of 
idteration.  Occurs  in  radiated  masses,  laminated  in  structure,  and  deavlng  with  equal  ease 
parallel  to  two  sides  of  a  rectangular  prism;  H.=5;  G.=2*278;  lustre  pearly;  white;  trans- 
parent in  small  (Vagments;  very  fragile. 

OOMP.-(Ca,  fig)' §i+2i  ^ Si-h4i fl:, Bechl  Analysis :  Si 40*36,  Stl 81*26,  Hg 626,  Ca  10*99, 
iia,  K  0-29,  :i^  10*79=99*94.  B.B.  fuses  to  a  white  enamel,  with  intumesoenoe.  Dissolves  in  cold 
adds  and  gelatinizes.  Occurs  with  capordanite  in  the  gabbro  rosso  of  Tuscany.  The  name, 
from  viKp6s,  bitter^  and  thomsonite,  alludes  to  the  magnesia  present 

378.  NATROUm.  Zeolit  pt,  Zeolites  crystallisatus,  prismaticus,  capOlaris  (fir.  Gustafsberg), 
OronaL,  Min.,  102,  1758;  Z.  albus  fibrosus,  capillaris,  etc.  (fr.  Iceland  and  Gustafsb.),  v.  JSom, 
Lithoph.,  46,  1772;  de  Lisle,  Crist,  1772,  1783.  Mehl-Zeolith,  Fasriger-Z.,  Wem^  Ueb.  Oronst, 
243,  1780;  Faserzeolith,  Nadelzeolith,  Wem.  Mealy  Zedit^  Fibrous  ZeoUte,  Keedle  ZeoUte. 
ZeoUte,  Mesotype,  pt,  JZ,  Tt.,  iil  1801.  Natrolith  (fir.  Hogau)  Ztopr.,  N.  Schrift  Nat  Ges. 
Ft.  Berlin,  iv.  243,  1803,  Beitr.,  v.  44,  1810.  Hogauit  fiW&.,  Schrift,  ib.,  395.  Natrolite  it, 
Conrs  de  Min.,  1804,  Lucas  Tabl,  I  338,  1806.    Natron-Mesotype.    Soda-Mesotype. 

Krokalith  (Crocalite)  (fr.  Felvataa)  Estn^,  Min.,  ii,  pt  2,  569,  1797.  Bergmannit  (fr.  Prieder- 
idcsvam)  Schumacher,  Verz.  dan.  Fosa.,  46,  1801.  Spreustein  Wera.,  1811,  Hoffin.  Jifin.,  ii  b» 
303,  1812.  RadioUth  Eamark,  Hunefdd,  Schw.  J.,  lit  361,  1828.  Brevidt  (fr.  Brevig)  K 
Sirdm,  Jahresb.,  xiv.  1834.  Lehuntite  TJumisan,  Min.,  I  338,  1836.  Eisen-Natrolith  C,  Berge- 
mann^  Pogg.,  bczxiv.  491,  1861 ;  Iron-Natrolite.  Savite  Meneghini,  Am.  J.  Sd.,  II.  xiv.  64, 1852. 
Galaktit  J3aid,  Kenng.  Ber.  Ak.  Wien,  xil  290,  1854,  xvl  157,  1865.  Fargite  Beddle,  Phil 
BCag.,  IV.  xiil  60,  1857.    Pateo-Natrolith  Scheerer,  Pogg.,  oviil  416,  1859. 

Orthorhombic.  I A  7=91%  0  A  l-t=144°  23' ;  a:i:  c=0-36825  :  1  : 
1-0176.  Observed  planes:  prismatic,  /,  i-i;  octahedral,  1,  1-flf  (a?),  3-i 
(between  1  and  (4).  /Ati=134^  30',  1  A  1,  ov.  aj,=:143^  20',  adj.= 
U2°  40'. /A  1=1  W  40',  iBAa?=146°  28',  1  A  3-8=153°  30'.  Crystali 
Qsnally  slender,  often  acicalar ;  frequently  interlacing,  divergent,  or  stel- 
late.   Also  fibrous,  radiating,  massive,  granular,  or  compact. 
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H.=5-5-5.      G.=217— 2-25;    2'249,    Bergen    HiU,  5M 

Brush.  Lustre  vitreous,  sometimes  inclining  to  pearly, 
especially  in  fibrous  varieties.  Color  white,  or  colorless ; 
also  grayish,  yellowish,  reddish  to  red.  Streak  uncolored. 
Transparent— translucent.  Double  refraction  weak  ;  op- 
tic-axial plane  i-l;  bisectrix  positive,  parallel  to  edge 
///;  axial  divergence  94° — 96^,  red  rays,  for  Auvergne 
crystals;  95°  12' for  brevicite;  Descl. 

Oomp.— 0.  ratio  for  ft,  fi,  fli,  fl=rl :  3  :  6  :  2 ;  corresponding  to  8  Si, 
ifcl,^a,afi=Silica  47*2,  alumina  27*0,  soda  163,  water  9-5=100. 

Var. — 1.  Ordinary.    Commonly  either  (a)  m  groups  of  slender  colorless 
prisms,  often  acicular,  with  /A/=9r,  Haid.,  91*  85',  G.  Rose,  and  1  Al= 
143"  20',  Haid,  144"  40',  G.  R.,  143°  33',  Phillips;  or  (6)  in  fibrous  divergent 
or  radiated  masses,  vitreous  in  lustre,  or  but  slightly  pearly  (these  radiated  forms  often  resem* 
ble  those  of  thomionite  and  pectolite) ;  often  also  (c)  solid  amygdules,  usually  radiated  fibrous, 
and  somewhat  silky  in  lustre  within ;  and  {d)  rarely  compact  massive. 

Galaciiie  is  ordinary  natrolite,  occurring  in  colorless  acicular  crystallizations  in  southern  Scot- 
land, instituted  as  a  species  on  an  erroneous  analysis.  Fargite  is  a  red  natrolite  from  Glen  Farg 
(anal.  24),  containing,  like  galactite,  about  4  p.  c.  of  lime. 

Bergmanniie  {=  spreuslein,  brevicite^  radiolUt,  pakeo-natroliie)  is  natrolite  from  the  zircon-syenite 
of  southern  Norway,  near  Brevig,  on  the  Langesundfiord,  occurring  fibrous,  massive,  and  in  long 
prismatic  crystallizations,  and  from  white  to  red  in  color.  /A  /=9r,  G.  Rose;  90'  54',  Kenu- 
gott;  and  1  A  1  =  142"  55',  G.  Rose,  143"  26',  Kenngott;  and  1  A  1,  side,  =142"  49',  Kenng.  The 
reddish  varieties  are  impure  from  mixture  with  disseminated  diaspore,  as  shown  by  Scheerer,  and 
heuce  the  variations  from  natrolite  in  composition.  The  radiolite  is  in  radiated  masses,  and  com- 
pact fibrous  nodules,  of  a  grayish  color,  from  Eckefiord,  having  G.=2-275— 2*286.  These  miner- 
als result  from  the  alteration  of  ehfioUto,  cancrioite,  and  oligoclase,  according  to  Blum  and  Shq- 
mann  k  PisanL  The  planes  3-S  occur  on  brevicite  (G.  Rose).  Grocaliie^  from  the  Ural,  is  a  red 
zeolite,  identical  with  the  bergmannite  of  Laurvig ;  occurs  in  small  amygdules,  and  is  fibrous 
or  compact 

Saoiie^  according  to  Sella*s  crystallographio  and  other  observations  (N.  Gimento,  1 858),  is  noth- 
ing but  natrolite,  occurring  in  slender  colorless  prisms  of  the  same  angles.  Sella  found  /  A  /= 
91  ,  /A  ^=116*  35',  i  A  I,  macr.,=143"  10'.  It  comes  from  a  serpentine  rock  at  Mt  Oaporci- 
ano,  Italy,  and  specimens  are  ordinarily  not  pure  from  serpentine.  Meneghini  states  that  H.= 
3*5  and  G.=2'45.    See  for  composition  below. 

2.  Inm-natroUU  (Eisennatrolith  Bergm.)  is  a  dark  green  opaque  variety,  either  crystalline  or 
amorphous,  in  whidi  a  fourth  of  the  alumina  is  replaced  by  sesquioxyd  of  iron  (anal  30);  it  ha.<i 
H.=5;  G.=2'363.    Occurs  with  the  Brevig  brevicite. 

Analyses:  1,  KJaproth  (Beitr.,  v.  44);  2,  Fuchs  (Schw.  J.,  viiL  858,  xviii.  8);  3,  Riegel  (Jhrb. 
Pharm.,  xiii.) ;  4,  5,  Fuchs  (L  c.) ;  6,  Thomson  (Min.,  I  817) ;  7,  v.  Kobell  (J.  pr.  Ch.,  xiii.  7);  8,  0.  G. 
Gmelin  (Pogg.,  Ixxxi.  811);  9,  10,  Scheerer  (Pogg.,  Ixv.  276);  11,  Sieveking,  12,  Scheerer  (Pogg., 
cviii  433);  13,  Scheerer  (Pogg.,  Ixv.  276);  1^  Souden  (Pogg.,  xxxiiL  112);  15,  16,  Korte  ((J. 
Rose's  Min.  Syst,  1852.  96);  17,  Michaelson  ((Efv.  Ak.  Stockholm,  1862,  505);  18,  Hlasiwetz 
(Kenng.  Uebera.,  1858,  72);  19,  Vatonne  (Ann.  d.  M.,  V.  xiL  684);  20,  v.  Hauer  (Ber.  Ak.  Wien, 
xiL  290);  21-27,  Heddle  (PhiL  Mag.,  IV.  xi.  272);  28,  Brush  (Am.  J.  Sci.,  n.  xxxi.  365);  29, 
C.  A-  Joy  (Ann.  Lya  N.  Y.,  viii.  122) ;  30,  0.  Bergemann  (La);  31,  R.  D.  Thomson  (Thomson's 
Min^  L  338);  32-34>  0.  0.  Marsh  (priv.  contrib.): 


Si 

& 

Fe 

Oa 

Sa 

& 

fl 

1.  Hogau 

48-00 

24-25 

1-76 

16-50 

9-00=99-50  Klaproth. 
8-88=99-16  Fuchs. 

2.      " 

47-21 

25-60 

1-36 

16-12 

3.      *• 

48-05 

25-80 

210 

16-75 

9-00=100-70  RiegeL 

4.  Auvergne,  cryst 

47-76 

25  88 

16-21 

9-31=99-16  Fuchs. 

6.  Tyrol,  yl6nw« 

48-63 

24-82 

0-21 

_. 

15-69 

9-60=98-95  Fuchs. 

6.  Antrim,  cryst 

47-56 

26-42 

0-58 

1-40 

14-93 

10-44=101-33  Thomson. 

7.  Greenland,  masrive 

46-94 

27-00 

1-80 

14-70 

9-60=100-04  KobelL 

8.  Laurvig,  NabroUU 

48*68 

26-37 

~_ 

1600 

0-36 

9-55=100-95  GmeUn. 

9.  Bergmanniie^  red 

47-97 

26-66 

0-73 

0-68 

14-07 

«r. 

9-77=99-88  Scheerer. 

10.            "           10^00 

48-12 

26-96 

0-22 

0-69 

14-23 

ir. 

10-48=100-7  Scheerer. 

U.  Brevig,  iter^*.,  whiU 

4716 

2613 

0-63 

0-58 

16-60 

9-47=99-42  Sieveking. 

12.        "         **        red 

44-50 

80-06 

098 

0-83 

18-52 

9-98=99-81  Scheerer. 
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Si 

21 

Fe 

Ca 

]»a 

1L 

ft 

IS.  EclUoUU 

48-38 

26-42 

0-24 

0-44 

18-87 

1-64 

9-42=100-81Stheerer. 

14.  Brevig,  BrmcOe 

43*88 

28-39 

6-88 

10-32 

9-68,  Ag  0-21=99-81  & 

15.      *'           " 

48-32 

26-24 

ir. 

15-97 



9-47=10000  Korte. 

le.      "           " 

48-60 

2606 

tr. 

16-49 

9-29=100-33  Korte. 

17.      " 

47-78 

26-04 

0-63 

2-22 

13-37 

0-40 

10  24=100-65  Michaelson 

18.  Eassa,  irl 

48-34 

27-43 

3-60 

9-00 

10-30,  Mg  0-40,  hygr.  ft 
0-90=99'97  HlasiweU 

19.  Algeria 

46-60 

26-30 



0-73 

15-20 

1100=99-78  Vatonne. 

20.  Bishopt,  GdladiU 

46-99 

26-84 

4-36 

9-68 

0-46 

10-66,  ft  (100")  0-49= 

99-37  Hauer. 

21.      "               «       w. 

47-60 

26-60 

0-16 

15-86 

9-66=99-78  Heddle. 

22.      "               "       fd». 

47-76 

27-20 

0-93 

14-28 

9-56-99-72  Heddle. 

23.  Glenfarg,       " 

48-24 

27-00 

082 

14-82 

9-24=100-12  Heddle. 

24.      "              "red 

47-84 

27-11 

4-31 

1130 

10-24=100-81  Heddle. 

25.  CJampsie  H.,  " 

47-32 

27-86 

2-63 

18-«6 

10-39=101-06  Heddle. 

26.  Kilpatrick,    " 

48-03 

25-26 

0-86 

2-31 

13-98 

9-72,  Ag  0-40 =100-66  H. 

27.  Dumbarton,  •* 

46-96 

26-91 

3-76 

12-83 



9-50=99-96  Heddle. 

23.  Bergen  Hill 

47-81 

26-77 

0-41 

15-44 

0-86 

9-84=100-12  Bruah. 

29.  New  Tork 

47-04 

26-76 

14-56 

10-99=99-35  Joy. 
9-37,  te  2-40,  ftn  0-55 

80.  Irtm-NairoUte 

46-64 

18-94 

7-49 

14-04* 

=99-33  BergemaniL 

»1.  LehuntiU 

47-88 

2400 

1-52 

13-20 

13-60=99-66  Thomson. 

62.  Two  Islands,  N.  Q. 

46-84 

27-19 

0-24 

14-89 

1-50 

9-79=100-45  Marsh. 

83.  a  Blomidon,  N.  a 

45-74 

28-38 

0-27 

14-23 

1-16 

10-11=99-89  Marsh. 

34.  Bergen  Hill 

48-43 

26-96 

0-49 

1309 

1-00 

9-71=99-74  Marsh. 

»  With  a  Utae  potaah. 

Scheerer  has  shown  (Pogg.,  cviil  416)  that  the  bergmannite  and  brevioite,  when  of  a  red  or 
reddish  color,  contain  4  to  7  p.  a  of  diaspore  (a  kind  containing  some  iron).  The  specimen  for 
anal  12  contained  6f  p.  a;  and,  allowing  for  this,  the  analysis  becomes  Si  47*47,  ^  26*88, 
Pe  0*60,  Oa  0*88,  i^a  14*42,  ft  9*61=99-81.  This  fact  explains  the  discrepancies  in  other 
analyses. 

8avUe  afforded  Bechi  (L  c)  Si  49*17,  Xl  19  66,  Ag  13-60,  iffa  10-52,  t,  1*23,  ft  6*57=100*67. 
Sella  suggests  that  the  magnesia  may  come  from  the  associated  serpentine. 

P3rr.,  etc. — The  Auyergue  natrolito  undergoes,  according  to  Bamour,  no  loss  in  dried  air.  At 
240  "*  0.  it  loses  nearly  all  its  water  and  becomes  milky  and  opaque ;  and  if  afterward  exposed  to 
the  free  air,  it  regains  all  it  had  lost,  excepting  its  transparency  and  firm  texture ;  if  again  heated, 
it  loses  its  water  at  about  90**  0.  In  the  closed  tube  whitens  and  becomes  opaque.  B.B.  fuses  quietly 
at  2  to  a  colorless  glass,  rusible  in  the  flame  of  au  ordinary  stearine  or  wax  candUe.  Grelatinizes 
with  acids. 

Obs< — Occurs  in  cavitie?  in  amygdaloidal  trap,  basalt,  and  other  igneous  rocks ;  and  sometimes 
in  seams  in  granite,  gneiss,  and  syenite.  It  is  found  in  the  ^austein  of  Aussig  and  Tcplitz  in 
Bohemia ;  in  fine  crystals  at  Puy  de  Marman  and  Puy  de  la  Piquetto  in  Auvergne ;  at  Alpstein, 
near  Sontra  in  Hesse ;  Monte  Baldo,  Tyrol ;  Fassathal,  Tyrol ;  Eapnik  in  Hungary ;  Dellys  in 
Algeria ;  Hogau  in  Wiirtemberg  (the  Faserzeolith  W.\  in  yellowish  radiated  masses ;  etc.  In 
red  amygdules  (crocalite)  in  amygdaloid  of  Ireland,  Scotland,  and  the  l^rol ;  the  amygdaloid  of 
Bishoptown  (galactiteX  adcular  crystals,  several  inches  long;  at  Olen  Farg  in  Fifeshire ;  in  Dum- 
bartonshire ;  in  Renfrewshire ;  at  Glenarm  in  the  county  of  Antrim ;  at  Port  Bush ;  and  at  Ma* 
gee  Island,  near  Lame,  Ireland. 

In  North  America,  natrolite  occurs  in  the  trap  of  NoTa  Scotia,  at  Gates*  mountain,  Gape  d*Or, 
Bwan^B  Creek,  Cape  Blomidon,  Two  Islands ;  at  Bergen  HUl,  N.  J. ;  sparingly  at  Chester,  Ct ;  at 
Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native  copper ;  also  on  New  York  Island. 

Named  Mesotype  by  Ilaiiy,  from  ntcoi,  middlSj  and  rivoi,  type,  because  the  form  of  the  crystal — 
in  his  view  a  square  prism— was  intermediate  between  the  forms  of  stilbite  and  analcite.  Na^ 
iroUte^  of  Elaproth,  is  from  natrojif  soda;  it  alludes  to  the  presence  of  soda,  whence  also  the  name 
Bodormesolype,  in  contrast  with  scolecito,  or  lime^meaotype.  Schumacher's  name  bergmannUe^  after 
Bergmann,  dates  from  the  same  year  (1801)  with  Haiiy's  mesoiype, 

ALL — Occurs  altered  to  prehnite.    Iron-natrolite  is  probably  an  altered  variety. 


379.  SOOLBOrm. 

fibrous  Zeolite  pt. 
Oirm, 


Skolezit  Gehkn  <fc  FucJu,  Sohw.  X,  viiL  361,  1813.     Mesotype  pk 
lime-MesotTpe.    Poonahlite  Bro(^  PbiL  Mag.,  x.  110,  1831.    PnnaLlil 
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Monoclinic.  0=8^  6',  /A  7=91°  36',  0  A  14=161°  16^;  a:i:  <?= 
0-3485  :  1  :  1-0282.  Observed  planes :  0 ;  prismatic,  /, 
t-i,  i-i  (only  as  composition-face),  i-2 ;  hemidome,  1-i ; 
hemioctahedral,  1,  -1,  3.  1  A  1=144°  40',  -1  A  -1=144° 
20',  /A  1=116°  27',  /A  -1=143°  28',  U  A  1=107°  40', 
t-iA-l=107*  56'.  Crystals  long  or  short  prisms,  or 
acicnlar,  rarely  well  terminated,  and  always  compound. 
Twins :  composition-face  i4  (ortliod.) ;  strifiB  on  ^-^  meet- 
ing along  a  vertical  line  in  an  angle  of  24°  to  26°,  the 
lines  conve^ng  downward  on  the  implanted  crystals. 
Cleavage :  inearly  perfect.  Also  in  nodules  or  massive ; 
fibrous  and  radiated. 

H.=5— 5-5.  G,=2'16— 2-4.  Lustre  vitreous,  or  silky 
when  fibrous.  Transparent  to  subtranslucent.  Pyroelectric,  the  free  end 
of  the  crystals  the  antilogue  pole.  Double  refraction  weak  ;  optic-axial 
plane  normal  to  iA ;  divergence  53°  41',  for  the  red  rays ;  bisectrix  nega- 
tive, parallel  to  t-l ;  plane  of  the  axis  of  the  red  rays  and  their  bisectrix 
inclined  about  17°  8^to  i-i,  and  93°  3'  to  14. 

Var<— a.  In  acicnlar  crystals,  h.  Fibrous,  radiated,  c.  Massive.  /A  /=91''  22',  Phillips  and 
Desd. ;  91"  86',  a.  Rose.  /A  1=116''  84',  DescL;  117'  10',  PhiUips.  1  A  1=144'*  40',  Rose  and 
Dead. ;  144"  15',  Rose.  Poonahliie  of  Brooke,  firom  Poonah,  Hindostan,  has  the  angle  /A  7=91" 
49',  Kenngott 

Oomp.--0.  ratio  for  &,  fi,  §i,  5=1 :  3  :  6 :  3 ;  corresponding  to  3  8i,  Xl,  Ca,  8  H=Silica  45*8, 
alumina  26*2,  Ume  14*3,  water  13-7=100.  Analyses:  1-8,  Fuchs  &  Gehlen  (Schw.  J.,  xvili.  13); 
4^  GuDlomin  (Ann.  d.  M.,  xil  8);  6,  Riegel  (J.  pr.  Chem.,  xL  317);  6,  Gibbs  (Pogg.,  Ixxl  565);  7, 
GUlich  (Pogg.,  lix.  378);  8,  Domeyko  (Ann.  d.  M.,  IV.  ix.  3);  9,  Scott  (Ed.  PhiL  J.,  liil  277);  10, 
J.  W.  Taylor  (Am.  J.  8ci.,  n.  xviiu  410);  11,  P.  Ck)mer  (priv.  contrib.);  12,  GmeUn  (Pogg.,  xlix. 
588):  ^ 


ft 


Xl        Ca       iSfa 


fi 


1.  Iceland 

48-93 

25-99 

10-44 

_. 

18-90= 

2.  Faroe,  crysL 

4619 

25-88 

13-86 

0-48 

13-62= 

3.  Siaffa,  fii-ous 

46-75 

24-82 

14-20 

0-39 

13-64= 

4.  Auvergne 

49-0 

26-5 

15-3 

9-0  = 

5.  Niederkirchen 

48-16 

23-50 

14-60 

0-30 

18-50= 

6.  Iceland 

46-72 

25-90 

18-71 

13-67  = 

7.        " 

46»76 

26-22 

18-68 

13-94= 

8.  Chni 

46-3 

26-9 

18-4 

14-0= 

9.  Mull,  Scotland 

46-21 

2700 

18-45 

13-78= 

10.  E.  Indies 

46-87 

25-32 

13-80 

0-45 

13-46, 

11.  Ghauta 

45-80 

25-55 

13-97 

0-17 

14-28, 

45-12 

30-44 

10-20 

0-66 

18-39, 

=99*26  Fuchs  &  Gehlen. 

=100  08  Fuchs  &  Gehlen. 

=98-80  Fuchs  &  Gehlen. 

=99-8  Guillemin. 

=99-96  RlegeL 

=100Gibb8. 

=100-6  Gulich. 

100-6  Domeyko. 

=  100-44  Scott 

fi:  018  =  100-03  Taylor. 

it  0-80=100-07  CoUier.   G.=2'28. 

]fc  ^.=99-81  Gmelin. 

Pyr.,  etc. — ^According  to  Damour,  Iceland  columnar  masses  lost  nothing  in  dried  air;  nothing 
until  the  heat  applied  exceeded  100"*  C. ;  at  300°  it  had  lost  5  p.  c.,  whidi  it  regained  in  moist 
air;  at  a  dull  red  heat  the  loss  was  12  p.  a,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  it 
lost  13-9  p.  a,  and  became  after  intumescence  a  white^^nameL  B.B.  sometimes  curls  up  like  a 
worm  (whence  the  name  from  okuU^j  a  worm,  which  gives  scoUcite^  and  not  scolesUe  or  scokziie); 
other  varieties  intumesce  but  slightly,  and  all  fuse  at  2 — 2-2  to  a  white  blebby  enamel  Gelati- 
nizes with  acids  like  natrolite. 

Obs- — Occurs  in  the  Berufiord,  Iceland,  where  the  crystals  often  exceed  two  inches  in  length, 
and  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  with  in  amygdaloid  at 
Staffa;  in  the  Isle  of  Mull;  in  Skye,  at  Talisker;  near  Eisenach  in  Saxony;  near  the  Vietsch 
Glacier,  Yaltus;  near  Poonah,  in  the  Vendayah  mountains,  Hindostan;  in  Greenland;  at  Pargas, 
Finland ;  in  Auvergne ;  the  valley  of  Cachapual,  in  Chih*. 

R.  Hermann  states  (J.  pr.  Ch.,  Ixxil  26)  that  he  took  a  white  amorphous  plastic  mass  fVom  a 
crevice  in  the  columnar  basalt  of  Stolpen,  Saxony,  and  put  it  away  in  a  box ;  and  that  after  a  long 
time,  on  openiog  the  box,  he  found  there,  not  the  amorphous  mass,  but  a  group  of  white  acksulai 
crystals,  which  had  all  the  aspect  of  scolecite. 
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380.  Ellagitb  a.  yordenskiSU  (BeBkrifii.,  etc.,  155,  1856).  Regarded  by  RammejBbei^  as  i 
ferriferotis  natrolite.  Occnrs  in  yellow,  brownish,  or  reddish-yellow  crystalline  masses ;  crystali 
deavable  in  two  directions  with  the  intersections  near  90" ;  opaque  to  snbtranslnoent :  pearly  on 
a  cleavage-  surface.  Igelstrom  obtained  (Eamm.  Min.  Gh.,  860)  Si  47*73,  'H  25*20,  Fe  6*57,  6a 
8-72,  '&.  12'81=:  101*03,  which,  taking  the  iron  as  protoxyd,  as  the  excess  suggests,  gives  the  C 
ratio  1  :  3*1  :  6*5  :  8,  or  1:3:6:3,  and  the  general  constitntion,  therefore,  of  natrolite.  B.B. 
forms  a  white  enamel 


381.  MESOIJTB.  Fuchs  dk  (khkn^  8chw.  J.,  vili.  353,  zviii.  16,  1816.  Mesotype  pt  Fibrous 
Zeolite  pt.  Mehl-Zedith  pt.  Lime-and-Soda  Mesotype.  Antrimotite  HurnL^  Min.,  L  326, 18S6w 
Harringtonite  Tlumu,  Ed.  N.  PhiL  J.,  zviL  186,  1834. 

Triclinic  ?  Descl. ;  but  nearly  isomorphous  with  scolecite,  and  similar  in 
acicular  crystallizations.  /A  'i'=88°  to  88°  15',  and  91"^  41'  to  92°  ;  ter- 
minal angles  of  pyramid  142°— 143°,  and  146°— 146°  10',  the  latter  between 
faces  of  the  two  united  halves.  Cleavage :  /  and  /'  perfect.  Crystals  al- 
ways twins ;  plane  of  composition  one  or  both  vertical  diagonal  planes.  In 
more  or  less  aivergent  groups  or  tufts,  often  very  delicate ;  lateral  planes 
commonly  verticafly  striated.  Also  massive ;  nodules  or  masses  usually 
silky  fibrous  or  columnar ;  often  bristled  with  capillary  crystals ;  sometimes 
consisting  of  interlaced  fibres  ;  rarely  stalactitic,  radiated  fibrous  within ; 
occasionally  cryptocrystalline,  porcelain-like. 

II.=5.  G.=2"2— 2*4;  2*39,  Iceland.  Lustre  of  crystals  vitreous;  of 
fibrous  massive  more  or  less  silky.  Color  white  or  colorless,  grayish,  yel- 
lowish. Fragile.  Transparent — translucent;  opaque,  when  amorphous. 
Brittle,  but  tough  when  cryptocrystalline.  Optical  characters  different 
from  those  of  scolecite,  and  compatible  only  witn  a  triclinic  form,  Descl. 

Var. — Besides  (a)  the  ordinary  acicular  and  capillary  crystallizations,  divergent  tufts  (less 
delicate  commonly  than  those  of  natrolite,  but  sometimes  downy),  and  fibrous  nodules  or  masses, 
mesolite  occurs  (&)  in  fibrous  stalactites,  with  tiie  fibres  radiating  from  the  centre-^he  variety 
called  Afdrimoliie  by  Thomson,  from  Antrim,  Ireland,  having  H.=3'5— 4,  G.= 2*096 ;  ahso  (c)  amor« 
pfaous,  chalk-white,  like  an  almond  in  lustre,  opaque  and  tough,  with  H.=5— 5'(>,  and  G.=2'2], 
the  variety  named  HarringUmUe  by  Thomson,  also  from  Antrim;  G.=2-114,  Haughton.  Ac- 
cording to  Kenngott,  the  prismatic  fibres  of  the  antrimolite  have  /a/=92"  13',  and  two  vertical 
edges  are  bevelled  by  a  prism  of  160®  30'. 

Oomp — 0.  ratio  for  B,  fi,  Si,  tL=l  :  3  :  6  :  3 ;  corresponding  to  3 §1, 51,  (| Oa+tfTa),  Zti= 
Silica 45-6,  alumina  26*0,  lime  9-6,  soda  6-2,  water  13*7=100.  Analyses:  1,  Berzelius  (Jahresb., 
iii.  147);  2-5,  Fuchs  &  Gehlen  (Schw.  J.,  xviiL  1);  6,  Reigel  (J.  pr.  Ch.,  xL  317);  7,  Thomson 
(PhiL  Mag.,  1840);  8,  Breidenstein  (Ramm.  5th  SuppL,  168);  9,  v.  Waltershausen  (Vulk.  Gest, 
267);  10,  Thomson  (Min.,  i.  326);  10-15,  Heddle  (PhiL  Mag.,  IV.  xUl  60,  148);  16,  17,  H.  How 
(Am.  J.  ScL,  II.  xxvi  82);  18,  19,  Thomson  (L  c.);  20,  v.  Hauer  (Ber.  Ak.  Wien,  1864);  21, 
Haughton  (PhiL  Mag.,  IV.  xxxii  225) ;  22,  28,  0.  0.  Marsh  (priv.  contrib.) : 

Si  £1  Oa  ^A       tL 

1.  Faroe                          4680  26-60  987  6-40  12-30=100-87  Benselius. 

4700  2613  9-35  5*47  1 2*2  5  =11 00*20  Fuchs  1^  (Sehlen. 

46*78  25*66  1006  479  12-31=:99*60  Fuchs  &  (Sehlen. 

47-46  25*85  1004  4*87  12*41=100*18  Fuchs  &  (3ehlen. 

46*04  27*00  9-61  5*20  1 2-86 =100*21  Fuchs  &  (Sehlen. 

46*65  27*40  9*26  4*91  12*00=100*22  BiegeL 

48-88  26  36  7*64  420  12*32,  fig  2*46=101*86  TliomsoD. 

45-78  27*58  9*00  5*03  12*38,  fil  0*31=100*08  Breidenstein. 

46*41  26-24  968  4*46  13*76,  fc  0*41,  fig 0*01=100*97  Walterah 

48-47  30*26  7*60  15*32,  K  410,  fe  0*19,  d  0-10=100*84  T 

45*98  26*18  10*78  4*54  18*00=100*45  Heddle. 

46*71  26*62  9*08  5*39  12*88=100*68  Heddle. 

46*72  26-70  8*90  5*40  12*92=100*64  Heddle. 

46*26  26-48  1000  4*98  13*04=  100*76  Heddle. 

46*80  26*46  9*08  514  12*28=99*76  Heddk. 


"    crysL 
Jodhxid,  fibrous 


Tyrol 

Niederkirchen 
Giant's  Oiuseway 

8.  Iceland 

9.  Berufiord,  Iceland 
10.  Anirimolite 
11. 

12.  Talisker,  8yke 

13.  Storr,  " 

14.  Kihnore,      " 

15.  Naalsoe,  Fkroe 
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4S1 


Si 

£1 

Oa 

«a 

16.  KomSootia          (})  46-66 

26-48 

9-63 

4-83 

n.         « 

46-71 

26-68 

9-56 

6-68 

18.  B.(UT%UOtOflMt 

44-96 

44-84 

26-85 
28-48 

1101 
10-68 

5-56 
5-56 

2o!            " 

45*71 

26-58 

11-48 

8-80 

21.            "        Bombiy 

46-60 

27-80 

12-12 

2-76 

22.  C.  Blomidon,  N.  S. 

45-89 

27-56 

9-13 

6-09 

28.  Sundy  Cove,  N.  S. 

46-39 

28-09 

7-56 

6-28 

12-26=99-90  How. 

11-42=100-04  How. 

10-28,  ff'e  0-88=99-64  Thomson. 

10-28=:99-86  Thomson. 

13-1 1  =100-68  Hauer. 

12-99,  ]ig<r.,ftO-63  =  101-40H.  G.=2'n< 

12-79,  fi:  0-48=100-93  Marsh. 

12-71,  £:  0-49=99-51  Marsh. 

Pyx.,  etc-— Yields  water  in  the  closed  tube.  B.B.  becomes  opaque,  swells  up  into  ▼ermicular 
forma,  but  not  in  so  marked  a  manner  as  scoledte,  fusing  easily  to  a  blebby  enameL  Gelati* 
nizes  with  muriatic  add  (Fuchs). 

Obs.— Occurs  in  amygdaloid  and  related  rocks.  The  fibrous  kinds,  especially  the  coarser,  are 
usually  a  little  less  smoothly  or  neatly  fibrous  than  those  of  natrolite.  On  Skye,  in  delicate  inters 
lacing  crystals  called  coUon^tone^  and  in  feathery  tufts,  and  in  solid  masses  consisting  of  radiating 
crystols ;  in  downy  tufts  and  other  forms  at  Naalsoe  on  Faroe ;  also  with  chabazite  in  Eigg ;  near 
Edinburgh  and  Kinross,  and  at  Hartfleld  Moss,  in  Scotland ;  in  Antrim,  at  the  Giant's  Oauseway, 
in  adcular  crystallizations;  also  at  BaUintoy  in  Antrim,  stiQactitic  (antrimoUteX  iuvestuig  yellow 
caldte,  or  chabazite :  in  Antrim,  in  veins  of  amorphous  mesolite  (harringtonite),  at  Portrush  and 
at  the  Skerries;  and  at  Magee  Island,  and  Agnew's  HiU,  5  m.  W.  of  Lame ;  also  at  other  local- 
ities, as  stated  above. 

In  the  North  Mountain  of  King's  Oounty,  and  Gates'  Mountain,  of  Annapolis  Co.,  K.  Scotia^ 
with  faroelite,  in  masses,  sometimes  large  (one  reported  as  large  as  a  man's  head),  usually  within 
flue  flbrous,  radiated,  and  somewhat  plumose ;  also  at  Cape  Blomidon. 


382.  LBVTNITB. 


Levyne  Brewsiar^  Ed.  J.  Sd.,  iL  332, 
vil  6,  1822. 


1825.    Mesolm  Berz^  Ed,  Phil.  J., 


394 


Khombohedral.  R  A  5=106°  3' ;  0  A  5=136°  V ;  a=0-83583.  Ob- 
eerved  planes,  as  in  the  annexed  figore,  with  also 
-3;  -2  A -2,  tei-m.  edge,  =79°  29',  -2a2-=125° 
14',  0  A  3=109^  3',  O  A  2=117^  23'.  Cleavage : 
-2,  indistinct.  Twins :  composition-face  0,  as  in 
chabazite.  Crystals  often  striated ;  often  in  dmses, 
Double  refraction  strong ;  axis  negative. 

H,=4— 4-5.     G.=2-09— 2-16.    Lustre  vitreons. 
Colorless,  white,  grayish,  greenish,  reddish,  yellowish.     Transparent  to 
translucent. 

Var.-^Levynite  occurs  in  crystals,  usually  tabular,  and  presenting  the  plane  0,  a  plane  not 
knowif  in  crystals  of  chabazite.  It  differs  from  chabasite  also  in  cleavage.  The  original  crystals 
were  from  Dalsnypen,  Faroe.  Meadin  is  a  white  granular  material  from  Faroe,  which  may  be 
chabazito ;  it  fills  small  cavities  in  amygdaloid. 

Oomp.— O.  ratio  for  ^fl,  fi,  ^t, ]ft=l ;  3  :  6  :  4  from  Damour's  analyses;  corresponding  to  3  Si, 
Si,  (Oa,  Na,  K),  4tL  Berze1ius*s  analyses,  which  are  suspected  to  have  been  made  on  a  mixture  of 
chabasite  and  levynite  (see  Greg  &  Lettsom,  179),  give  the  ratio  of  chabazite,  1:8:8:6.  Anal- 
yses :  1,  2,  Berzelius  (Jahresb.,  iil  146,  v.  216) ;  3,  Connel  (PhiL  Mag.,  v.  50) ;  4,  6,  Damour  (Ann. 
d.  M,  rV.  iz.38d): 

Si         £1         Oa     f^a       1^         ^ 

19*30,  "Sig  0  4=99*32  Berzelius. 

18*19=99*79  Berzelius. 

19-61,  i'e,  fin  0-96=102-07  OonneL 

l7*49=99-34  Damour. 

17-83=100-22  Damour. 

X^.,  etc. — Iceland  crystals,  according  to  Damour,  lose  4  p.  c.  in  dried  air,  and  regain  all 
agait.  soon  in  the  free  air.  When  heated,  begin  to  lose  water  at  70°  0.;  at  226°  the  loss  is  12 
to  13  p.  c ;  remain  hygroscopic  up  to  360°.  The  loss  is  completed  at  a  white  heat,  when  the  min« 
oral  *%  a  white  blebby  glass.  B.B.  intumesces  and  fuses  to  a  white  blebby  gUss,  nearly  opaqua 
Gdatiniies  with  muriatic  and  nitric  acids. 


1.  Faroe,  Levynite 

48-00 

20-00 

8-S6 

2-86 

0-41 

2.      "      Mesolin 

47-60 

21-40 

7-90 

4-80 

— - 

3.  Skye,  LnytviJiA 

46-80 

22-47 

9-72 

1-55 

1-26 

4.Ioeland,    " 

46-04 

24-04 

9-72 

1-42 

1-63 

5.        "         " 

46-76 

23  56 

10-57 

1-36 

1-64 
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OXrOEN  COMPOUNDS. 


Obs. — ^Llnes  cayities  in  amygdaloid,  and  \b,  with  a  rare  exception,  the  *'«9fe  imemi  of  its  druses 
even  though  these  druses  be  within  a  quarter  of  an  inch  of  others  contaming  diabozite  associ- 
ated with  half  a  dozen  other  zeolites  *'  (Heddle);  it  shows  thus  its  distinctiyeness  from  chabazite 

Found  at  Glenarm  and  at  Island  Magee,  Antrim ;  near  Dungiven,  Magilligan,  and  elsewhere  in 
Londonderry ;  Hartfield  Moss,  near  Glasgow ;  at  Dalsnypen,  Faroej  and  on  the  Island  Waagoe ; 
at  Godhavn,  Disoo  Island,  Greenland ;  at  Onnndarfiord,  Dyreflord,  and  elsewhere  in  loeland. 

Named  after  the  mineralogist  and  crystallographer,  A.  L^vy 


383.  ANAIiOITB.  Zeolite  dure  (fr.  Etna)  JDolomim,  F.  de  St  Fond  Min.  des  Yolcans,  19b^ 
1784.  Wiirfelzeolith  pt  [rest  Chabazite]  EmmerUng^  Mm.,  205, 1798 ;  Lenz,  i  241, 1794.  |Tona 
£  9,  described.]  Zeolite  cubique,  Z.  leuddque,  DdameUi^  T.  T.,  it  807,  308,  1797.  Analcime 
-ff,  Tr.,  liL  1801.  Analdte  GaUUztn,  Diet.  Min.,  12,  1801.  Kubizit  Wem.,  1803,  Ludwig's 
Min.,  il  210,  1804.  Analzim  Wem.,  Letzt  Min.  Syst,  6.  Kuboit  Breifh^  Char.,  153,  183» 
(Analam,  p.  127). 

Isometric.  In  trapezohedrons,  f.  10,  also  f.  9,  and  another  form  similai, 
excepting  a  very  low  pyramid,  m,  m,  in  place  of  each  0,  Cleavage: 
cubic,  in  traces.     Also  massive  granular. 

H.=5— 5-5.  G.=2-22— 2-29;  2-278,  Thomson.  Lustre  vitreous.  Col- 
orless ;  white ;  occasionally  grayish,  greenish,  yellowish,  or  reddish-white. 
Streak  white.  Transparent — ^nearly  opaque.  Fracture  subconchoidal, 
uneven.    Brittle. 

Oomp«— 0.  ratio  for  fi,fi,§i,£[=l :  3:  8:  2,  correroonding  to  4§i,£l,^a,2fi=S0ica  64*4, 
alumina  23*3,  soda  14'1,  water  8-2=100.  AnalyscH :  1,  H.  Bose  (Gilb.  Ann.,  Izxu.  181);  2,  Henry 
(Fogg.,  zlvi.  264);  3,  Leschner  (Breith.  Min.,  1847,  410);  4,  Oonnel  (Ed.  J.  ScL,  1829,  262);  5, 
Thomson  (Mm.,  L  438);  6,  Avdejef  (Pogg.,  Iv.  107);  7,  8,  Riegel  (J.  pr.  Ch.,  ±L  317);  9,  Welt- 
zien  (Ann.  Oh.  Pharm.,  xcix.  287);  10,  Bammelsherg  (Pogg.,  or.  317,  Min.  Oh.,  804);  11,  Wal- 
tershaasen  (Vnlk.  Gest,  266);  12,  13,  Rammelsberg  (L  a): 


Si 

1.  Fassathal  65*12 

2.  Blagodat,  Oubo&e  67*34 

3.  ••  "  61-00 

4.  Kilpatrick  56-07 
6.  6iant*8  Causeway  65-60 

6.  Brevig  55-16 

7.  Niederkirchen  67-60 

8.  »*  66-12 

9.  Kaiserstuhl  54-02 

10.  Wessela  66  22 

11.  CycL  rds,  G.=2-286  58-72 

12.  "  55-22 

13.  "  64-34 


M       da 


22-99 
22-58 
2413 
22-23 
23-00 
23-55 
23-16 
24-00 
22-54 
22-22 
24-03 
28-14 
23-61 


0-36 
0-75 


tr. 
6-63 

6-82 
2-91 
0-27 
1-23 
025 
0-21 


Sa 
13-53 
11-86 
11-76 
13-17 
14-65 
14-23 

6-45 

6-46 
10-14 
1210 

7-92 
1219 
12-96 


4        A 


0-66 


0-71 
1-45 
4-46 
1-52 
0-66 


8-27=99-91  Rose. 

9-00= 101-68  Henry. 

9*76,  Fe  1-60=98-88  Leflohner. 

8-22=99-28  Oonnel 

7*90=101-16  Thomson. 

8-26=101-20  Avdejef. 

8-00,  Fe  0*10=  100-83  EiegeL 

8-00,  Fe  0-15=100-54  EiegeL 

8*93,Sg0*57,1Pel*36,P^.=10ri7W 

8-33=100-59  Rammelsberg. 

8*60,  Mg  006=  99*91  Waltersh. 

7-68=100  Bammelsherg. 

8*11,  Pe  0-12=100  Bammelsherg. 


Pyr^  etc. — ^Yields  water  in  the  closed  tube.  B.B.  fuses  at  2-6  to  a  colorless  glass.  Gelati- 
nizes with  muriatic  add. 

Breithaupt  has  found  (B.  H.  Ztg.,  zxir.  337)  the  sp.  gr.  of  the  opaque  analcite  from  Lake  Supe- 
rior =2  09,  and  for  the  nearly  transparent  =2-1—2-11.  But  a  microscope  shows,  as  Brush  has 
ohserred,  that  the  crystals  are  full  of  air  cavities. 

Obs.— The  Gydopean  Islands,  near  Catania,  Sidly,  afford  pelludd  crystals  (f.  9);  also  the 
T^l;  Scotland,  in  the  Kilpatrick  Hills;  Bowling,  pseudomorphs  after  laumontite;  Glen  Farg; 
near  Edinburgh ;  at  Ejlmalcolm ;  the  Campsie  Hills,  etc ;  at  Antrim,  etc,  in  Ireland ;  the  Paroe 
Islands;  Iceland;  the  Yinoentine,  with  prehnite,  chabazite,  apopbyllite,  eta;  Wessela,  near 
Aussig,  Bohemia;  at  Arendal,  in  Norway,  in  beds  of  iron  ore;  at  Andreasbcrg,  in  the  Harz, 
in  silver  mines. 

Nova  Scotia  affords  fine  specimens  at  Martial's  Cove,  Five  Islands,  Cape  d'Or,  Swan*s  Creek, 
and  Cape  Blomidon;  crystals  like  f.  9,  10,  occur  at  Bergen  Hill,  New  Jersey:  in  gneiss,  near 
Yonkers,  Westchester  Co.,  N.  Y.  (f.  10) ;  at  Perry,  Maine,  with  apophylUte,  in  greenstone ;  abun- 
dant  in  fine  crystals,  with  prehnite,  datolitc,  and  caldte,  in  the  Lake  Superior  region;  in  th« 
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gangne  of  the  copper,  at  Copper  Falls  and  north-western  mines,  and  at  Ifichiplcoton  Island 
(form  2-2),  and  also  at  other  mines  not  now  worked. 

The  name  Anakimd  is  from  dw&XKti^  weak,  and  alludes  to  its  weak  electrio  power  when  heated 
or  rubbed.    The  correct  derivative  is  onoZctte^  as  here  adopted  for  the  spedes. 

Alt. — PiarancilcifM  of  Meneghini  and  Bechi  (Am.  J.  Scl,  II.  xiv.  62)  is  probably  analcite  altered 
by  the  magnesian  process.  It  occurs  in  geodes  in  the  gabbro  rosso  of  Tuscanj,  and  also  in  the 
steatitic  paste  of  a  metalliferous  dyke;  forms  f.  9,  10,  with  distinct  cubic  deavage.  H.=:5.  Qt. 
=2*257.  Color  flesh-red  to  oolophonite-red.  Lustre  vitreoub.  Oamposition,  according  to  mean  of 
two  analyses  by  E.  Bechi  G.  c.),  Si  59*11,  Xl  22*08,  Mg  10*12,  S'a  0*45,  K  0*02,  fi  7-6'r=99*i5.  For- 
mula Mg*  Si' + 8  iibl  Si* + 6  £[,  BechL    Associated  with  calcite,  caporcianite,  and  picrothomsonite. 

A  somewhat  similar  compound,  a  pseudomorph  after  analcite,  has  been  observed  by  Guthe 
(Jahrb.  Min.,  1863,  690)  in  the  (^y-iron  ore  of  Duingen.  An  analysis  by  Stromeyer  (L  c)  af- 
forded Si  66*7,  Xl  21*2,  ¥o  2*8,  iSfa  9*1,  fi[  9-8=99G. 

The  CMhalUe  of  Thomson  ^in.,  i.  3S9,  1836)  occurs  in  flesh-red  vitreous  crystals  in  amygda- 
loid at  the  Kilpatrick  Hills.  U.=3*5.  Q. =2*166.  Opaque  or  subtranslucent  Fragile.  Analy- 
sis afforded  9i  51*266,  ^  23*560,  Fe  7*306,  ]^a  5130,  Mg  1-233,  £[  10-558=99*048.  It  may  bo 
altered  analcite. 

Analdte  altered  to  a  mixture  of  calcite  and  hydrous  ailloate  of  alumina  has  been  observed  by 
Tschermak.    Also  occurs  altered  to  prehnite. 

384.  BUDNOPHITB.   Bunophit  Weiby^  Fogg.,  Izzix.  803,  185a 

Orthorhombic.  7a/=120%  /Al4=130^  l-iAl-t,  over  (?.=84^  9'. 
Form  a  six-sided  priBm  (/,  i-i)  with  the  dome  l-l.  Cleavage :  O  perfect ; 
t-i  and  i-t,  less  so.    Commonly  massive,  cleavable. 

H.=5'5.  G.=2*27.  Lustre  weak,  a  little  pearly  on  the  cleavage-faces. 
Color  white,  grayish,  brownish.  Streak  white.  Translucent;  m  thin 
laminsB  transparent.     Optically  biaxial ;  double  refraction  strong ;  Descl. 

Oomp.— O.  ratio  for  It,  1^  Si,  fi=:l :  8  :  8  :  2,  or  the  same  as  for  analdte.  Analyses  by  von 
BordE  and  BerUn  (L  c.) : 


Si 

£1 

fTa 

a 

1. 

64-08 

25-59 

,  U-06 

8-29=102-8T  Borck. 

2. 

5606 

28-12 

14-06 

816=:  100-40  Berlin. 

Pyr.,  oto^— Fuses  to  a  oolorless  glass.    Gelatinizes  with  muriatic  acid. 
Obs. — Occurs  in  a  coarse  syenite  on  the  island  Lamoe,  near  Brevig,  Norway,  with  catapleilte^ 
touoophanite,  mosandrite,  eta 
Named  from  €i6ifofoSf  obacwrUyf  in  allusion  to  the  doudinesa  of  the  mineral 

385.  FACrJASrni.    Dammr,  Ann.  d.  K,  lY.  I  395,  1842. 

Isometric.    In  octahedrons.    Twins  :  composition-face  the  octahedral. 

H.=5.  G.=1'923.  Lustre  vitreous;  sometimes  adamantine.  Color- 
less— ^white ;  brown  externally.  Fragile ;  fracture  vitreous  and  uneven* 
No  action  on  polarized  light. 

CK>mp.^-0.  ratio  for  ft,  fi,  Si,  £[=1 :  3  :  9  :9;  correspondmg to  4i  Si,2^],(i0a-hi]SraX  9£ts 
Sitica  45-5,  alumina  17*4,  lime  4-7,  soda  5*2,  water  27-2=:100. 
Analyses:  1,  Damour  (L  c);  2,  id.  (ib.,  ziy.  67): 


gi 

£1 

Ca 

fra 

fl 

1.  Eaiserstuhl 

4986 

16-77 

6-00 

4-34 

22-49=97-96. 

2         " 

4612 

16-81 

4-79 

509 

2702=99-83. 

Pyr.i  flftc^JLooording  to  Damour,  loses  15  p.  a  of  water  when  exposed  for  one  month  to  diy 
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air,  but  regains  almost  all  of  it  in  ordinary  air  in  24  hours.  Heated  at  SO'^-SS'*  0.  fhr  one  hour  losea 
16'2  p.  c. ;  at  60*'-65*',  10*4  p.  c  ;  at  TOMS",  19*6  p.  a,  which  is  almost  entirely  regained  by  expo- 
sure  to  air  for  a  few  weeks.  B.B.  fuses  with  intumescence  to  a  white  blebby  enamel.  Decom- 
posed by  muriatic  acid  without  gelatinization. 

Oba.~0ccurs  with  augite  in  the  amygdaloid  of  Kaiserstuhl,  Baden.  Tlie  adamantine  lustre 
sometimes  existing  is  attributed  to  a  tidn  bituminous  coating.  Named  by  Damour  after  Faujas 
de  Saint  Fond. 


386.  OHABAZTTB.  Zeolithus  albus  cubicus  Islandiffi  v.  Bom,  Lithoph.  I  46, 1772.  Zeolite  en 
cubes  IhujaSf  Vole  Yir.,  126,  1778;  de  Lisle,  Crist.,  ii  40,  1788.  Ohabazie  (fr.  Oberstein) 
Bosc  cP Antic,  J.  d*Hist  N.,  ii.  181,  1780.  Wiirfelzeolith  pt  (rest  analclte)  Wem.,  Emmerling 
Hln.,  L  205,  1793.  Chabasie  (rhombohedral  form  recognized)  J?.,  Tr.,  ill  1801.  Ghabasin 
KarsL,  Tab.,  30,  1808.  Schabasit  Wcttl,  Eoffm,  Kuboizit  WeisSf  Hoffm.  Min.,  iv.  b,  41, 
1818,  Mag.  Ges.  N.  Fr.,  Berlin,  viL  181,  1816. 

Phakolit  BreUh,;  Tanrnau,  Jeiuh,  Min.,  663,  657,  1836.  Haydenite  Ohaveland,  Min.,  478, 
1822.  Acadialite  Alger  db  JacXistm  (without  publication) =**  No  Chabasie  "  .£1  Hoffmann,  Am. 
J.  Sci.,  XXX.  866,  1836;=AcadioUte  Thomson^  PhiL  Mag.,  xxii.  192,  1848;  Hayes,  Am.  J.  Sci., 
n.  i.  122,  1846. 

Ehombohedral.    Ii  A  5=94°  46',  0  A  i?=129°  15' ;  a=l-06.    Observed 

1)lane8 :  prismatic,  i-2 ;  rhombohedral,  i?,  --k  -2 ;  pyramidal,  f -2  {t) ;  scaleno- 
ledi'al,  p  {o,  bevelling  terminal  edge  of  -fe,  or  replacing  edge  between  H 
and  -i  -S) ;  -H*  (0>  always  striated  parallel  to  edge  X  (1.  396). 

395 


Haydenite 


Faroe. 

translucent, 
larized  light. 


J?A-i=137°23' 
jB  A  -i,  ov.  -2,= 83  31 
R  A  -2,  vert.,  119  42 
JS  A  -2,  across,  126  26^ 
-iA-i,  term.,=125  13 
^A  ^,  term., =145  54 


-2  A  -2,  term.,=72^  63' 

-iAV=155  18 

X  in  7=103  28 

JTin  ^=174  6 

Xinf,  ov.-i,=130  36 

Yin  i'=155  53 


Twins :  composition-face  0,  very  common,  and  usu- 
ally in  compound  twins,  as  in  f.  397, 398 ;  2,  c.-face 
JRy  rare.  Cleavage  rhombohedral,  rather  distinct. 

H.=4— 5.  G.=2'08— 2-19.  Lustre  vitreous.  Color 
white,  flesh-red;  streak  uncolored.      Transparent — 
Fracture  uneven.     Brittle.     Double  refraction  weak ;  in  po- 
images  rather  confused ;    axis  in  some  crystals  (Bohemia) 


n^ative,  in  others  (from  Andreasberg)  positive ;  Descl. 
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Var. — 1.  OrdiM/ry.  Tho  moet  common  form  is  tho  Aindamontal  rhombohedron,  in  which  the  angle 
18  80  near  90''  that  the  crystals  were  at  first  mistaken  for  cubes.  R  A  27=94'  46\  Phillips,  Hald. : 
94%  86',  fr.  Kihnaloohn,  Tamnau  j  94'  68',  fr.  Eiibendorfel,  id. ;  95"  2',  fr.  Fassa,  id. ;  94*  24',  ft 
Oberstein,  Breith.  AcadiaUtey  from  Kova  Sootia  {Acadia  of  the  French  of  last  oentuiy),  is  only  a  rnd 
dish  chabazite ;  sometimes  nearly  colorless.  In  some  specimens  tho  coloring  matter  is  arranged 
in  a  tesselated  manner,  or  in  layers,  with  the  angles  almost  colorless. 

2.  Phacoliie  is  a  colorless  yariety  occurring  in  twins  of  mostly  a  hexagonal  form  (f.  397),  and 
often  much  modified  bo  as  to  bo  lenticular  in  shape  (whence  the  name,  from  fax^s^  a  bean) ;  the 
original  was  from  Leipa  in  Bohemia;  B  A  ^=94°  24',  fr  Oberstein,  Breith. 

3.  HaydeniU  is  a  yellowish  variety  in  small  crystals  of  the  form  in  fig.  396,  from  Jones's  Falls, 
near  Baltimore,  Md. ;  the  crystals  are  often  twinned  parallel  to  R. 

Chabazite  crystals  discovered  by  Ulrich  in  the  Okerthal,  Harz,  in  cavities  in  the  granite,  have 
G.=2'189,  and  their  edges  scratch  glass  (v.  Bath,  Poffi.,  cxxil  404). 

Oomp. — For  most  chabazite  0.  ratio  for  &,  R,  Si,  H=l  :  3  :  8  :  6 ;  corresponding  to  4  Si,  £l, 
(i  Ca + i  (^a,  ]fc)),  6  £[ ;  some,  1:3:9:6,  the  same  in  constituents  except  4^  SL  For  the  phacohte, 
according  to  Rammelsberg,  1:3:7:5. 

Analyses:  1-3,  Hofmann  (Pogg.,  xxv.  495);  4,  Berzelius  (Afh.,  vL  190);  5,  Rammelsberg 
(Handw.,  i  149) ;  6,  Thomson  (Min.,  L  334) ;  7,  Conne]l(Edinb.  J.,  1829,  262);  8,  Durocher  (Ann. 
d,  M.,  m.  xix.  685);  9,  Genth  (Ann.  Ch.  Pharm.,  Ixvi  274,  1848);  10,  Engelhardt  (Ann.  Oh. 
Pharm.,  Ixv.  37 2);  11,  Rammelsberg  (2d  SuppL,  p.  34);  12,  13,  A.  A.  Hayes  (Am.  J.  ScL, 
n.  i.  122);  14,  RanunelBberg  (Pogg.,  Ixii  149);  15,  Anderson  (Ed.  N.  Phil  J.,  1843,  23);  16^ 
Schroder  (Jahrb.  Mm.,  1860,  795) : 

STa       &       ]9[ 

1-09  017 
0*56  0*28 
1-64  0-21 
1-70 


1.  Parsboio,  N.  S. 

2.  Faseathal 
8. 

4.  Gustafsberg 
6.  Aussig 

6.  Kilmalcolm 


Si 

61-46 
48-63 
48-18 
60*65 
48-86 
48-76 
60M4 
47-76 
47-00 
48-31 
62-14 
62-02 
52-20 


£1       Oa 

17-66  891 
19-62  10-22 
19-27  9-66 
17-90  9-37 
18-62  9-73 
17-44  10-47 
17-48  8-47 
20-86  5-74 
19-71  10-63 
19-47  11-01 


19-66,  l^e  0*86=:99-79  Hoftnann. 

20-70=99-91  Hofmann. 

21-10=99-95  Hofmann. 

19-90=99-52  Berzelius. 
0-25    2-56  [20-47]=100  Rammelsbei^. 
1-65    21-72=99*93  Thomson. 

20-83=99-60  OonnelL 

21-30=99-63  Durocher. 

22-29,  Fe  0-16=100-76  Genth. 

19-65,  %  0-26  Engelhardt 

1919= 100  Rammelsberg. 

18-30=99-64  Hayes. 

20  62=99-69  Hayes. 
1-29  [19-16]=100  Rammelsberg. 
1-81     17-98,  Mg  0-14,  Pe  0-43=99*95  Anderson. 
0-62    22-09,  Ba  0-48,  Sr  0-32=100-40  Schroder 


2-84 
0-65 


2-68 
1-66 
0-83 
117 
0-98 
3-03 


8.  Faroe 

9.  Annerode 

10.  Giessen 

11.  Parsboro 

12.  AeadialUe 

13.  " 

14.  Leipa,  PhaeoUie  46*33 

15.  "  "         45-63 
1&  Oberstem  60-19 

The  baryta  and  strontia  of  the  Oberstein  crystals  were  first  detected  by  spectral  analysis;  and 
by  the  same  method  the  absence  of  these  earths  from  the  Iceland  was  ascertained. 

Delesse  obtamed  inan  analysis  of  haydenite,  made  on  too  small  an  amount  of  material  to  be 
correct  (Rev.  Sci.,  xxv.  107),  Si  49-6,  il,  Pe  23-5,  6a  2*70,  Jifg  ir^  fc  2-60,  fi  21-0=99-2.  Silli- 
man's  analysis  (This  Min.,  2d  ed.)  is  wholly  erroneous. 

Pyr.,  etc. — According  to  Damour,  crystals  from  Dyreflord,  Iceland,  and  Rubenddrfel,  Bohemia, 
lost  7*2  p.  a  after  6  mos.  in  dried  air ;  after  some  months  in  the  free  air  again  had  regained  this, 
and  also  an  excess  of  0*15  p.  c  Heated  for  1  h.  to  100*"  0.,  the  loss  was  2-75  p.  a ;  to  180**,  14 
p.  c.;  to  230",  17  p.  a ;  to  300',  19  p.  c. ;  this  loss  was  reduced  to  zero  in  3  days;  at  a  dull  red 
heat,  the  loss  was  21  p.  c,  and  the  mineral  was  no  longer  hygroscopic ;  at  a  bright  red,  it  lost 
22-4  p.  c,  intumesced,  and  was  partially  fused. 

Pbacolite  of  Scotland  [Ireland?}  lost  7  p.  a  after  7  mos.  in  dried  air;  and  4  months  after,  in 
an  atmosphere  saturated  with  moisture,  it  had  an  excess  of  12*5  p.  c,  which  it  lost  very  nearly 
again  in  ordinary  air.  Heated  to  100"  0.,  the  loss  was  3-7  p.  c.;  to  210*,  15*7  p.  a  ;  to  290"- 
860^,  18  p.  c.;  and  after  48  hours'  exposure  to  the  free  air,  the  amount  lost  was  restored.  At  a 
dull  red  heat,  the  loss  was  22-2  p.  c. ;  at  a  bright  red,  22-8  p.  c,  and  the  material  was  fused  to  a 
blebby  enamel 

B.B.  intumesces  and  fVises  to  a  blebby  glass,  nearly  opaque.  Decomposed  by  muriatic  add, 
with  separation  of  slimy  silica. 

Obs. — Ohabazite  occurs  mostiy  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gneiss, 
syenite,  mica  schist,  homblendic  schist 

Occurs  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with  chlorite  and  stilbite ;  at 
Aussig  in  Bohemia,  in  a  kind  of  greenstone  (the  graasUin  of  Werner) ;  at  Oberstein,  with  harmo> 
tome;  at  Annerode,  near  Giessen;  at  the  Giant's  Causeway,  Kilmalcolm  (some  an  inch  across) ; 
RenfrewBhire,  Isle  of  Skye,  eta ;  Poonah  in  Hindostan,  etc.    In  Nova  Scotia,  wine-yeUow  or  fleshr 
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red  (the  last  the  acadidlite\  associated  with  heulandlte,  analdte,  and  calcite,  at  Five  UlandB,  Swan^f 
Creek,  Bigby  Neck,  Mink  Coye,  William's  Brook.  PhacoUte  oceans  at  Leipa  in  Bohemia ;  also  nt 
Balescl  and  Wannow,  in  Bohemia ;  in  Antrim,  Ireland,  at  Giant's  Canseway. 

Both  massive  and  incnisted  at  the  Paugatuck  stone-quany,  Slonington,  Conn.,  with  Bcapolite, 
sphene,  and  apatite ;  also  yellowish-red  in  North  Killingworth,  on  the  Essex  turnpike ;  at  Had* 
lyme,  Conn.,  on  gneiss ;  in  syenite  at  Charlestown,  Mass. ;  also  at  Chester,  Mass.,  in  amygdaloid ; 
at  Bergen  Hill,  N.  J.,  in  small  crystals ;  in  the  same  rock  at  Piermont,  N.  Y. ;  in  flssnrv^s  in  horn- 
blendic  gneiss  at  Joneses  Falls,  near  Baltimore  {haydeniU)^  with  heulandite.  Phacolitr;  has  been 
reported  from  New  York  Island. 

At  Husayic,  Iceland,  fossil  dam  shells  (Yenus)  occur  in  a  recent  deposit,  lined  within  with  small 
rhombohedrons  of  chabazite.  Daubr^  states  that  crystals  occur  at  the  warm  springs  of  Luxenil, 
Dept.  of  Haute  Sadne,  France,  as  well  as  at  those  of  Plombi^res,  under  conditions  which  indicato 
that  they  were  formed  through  the  agency  of  the  warm  waters;  the  temperature  at  Luxeuil  is 
115"  F.,  and  at  Plombi^res  163'  F. 

The  name  Chabcaiie  is  fVom  x'^^^^^i  <^  andent  name  of  a  stone. 

Alt. — ^The  haydenite  is  often  covered  with  chlorite,  and  sometimes  chlorite  takes  the  place  of 
the  crystal 

Altered  crystals  from  the  Yogelsgebirge,  that  had  lost  part  of  their  protozyd  bases,  have  been 
analyzed  by  Suckow  (Yerwitt,  etc,  148) : 


Interior 
Exterior 


Si 

48-40 
47-29 


19-13 
1916 


6a 

1-88 
6-78 


Sa 
1-47 
1-50 


813 
1-47 


21-01 
2100 


C 

=100-02. 

8-20=99-40. 


Removing  Oa  C  from  the  latter,  the  O.  ratios  are,  for  the  first,  0*76  :  8  :  8-6  :  6*8 ;  for  the 
second,  0*37  :  3  :  8*4  :  6*2  (Ramm.  Min.  Ch.,  818> 

Doranite  of  Thomson  may  be  altered  chabazite,  if  the  analysis  is  not  an  inoorrect  one  of  the  unal- 
tered mineral  It  is  described  as  occurring  in  aggr^ted  crystals,  apparently  cubic,  yeUowiah- 
white,  and  translucent,  with  G.=2'15;  and  as  consisting  of  Si  48-0,  ^  22-0,  t'e  2*75,  iig  Id'O, 
Oa  6-0,  ti  7-70=99-45.    Found  in  basalt,  2  m.  W,  of  Carrickfergus,  Co.  Antrim. 

387.  aMBUNITZI.  Saroolite  Foug.,  Ann.  d.  Mua.,  ix.  249,  1807,  xi.  42.  Hydrolithe  Lman, 
Cat.  Min.  de  Bree,  18,  1811.  Gmelinite  Brooke^  Ed.  J.  Set,  ii  262,  1825.  Ledererite  C.  T. 
Jaekaan^  Am.  J.  Sd.,  xxr.  78,  1834. 

Ehombohedral.   H  A  Jf =112^  26',  0  A  5=  0  A  -1=140^  3' ;  a=0-7254. 


400 


0.  Blomidon,  eta 


Observed  planes :  prismatr 
ic,  t,  i-2  ;  rnombohedral,  7?, 
~1 ;  and  also  the  plane  1-2 
truncating  the  edge  be- 
tween Ii  and  -1.  jff  A  -1 , 
pyr.,  =  142°  23',  i?A-l, 
ba8.,=79°  64t\  5  A  1-2= 
-1  A  1-2=161°  16'.  Crys- 
tals  iisaally  hexagonal  in 
aspect;  sometimes -1  small- 
er than  Ji^  and  habit  rhom- 
bohedral;  i  often  horizon- 
tally striated.  Cleavage :  i  perfect.  Observed  only  in  crystals,  and  never 
as  twins. 

H.=4-5.  G.=2-04-2-17;  2-099-2-169,  fr.C.Blomidon.  Lustre  vit 
reous.  Colorless,  yellowish-white,  greenish-white,  reddish-white,  flesh-red. 
Transparent  to  translucent.  Brittle.  Double  retraction  weak ;  axis  posi- 
tive for  crystals  from  Cyprus,  negative  for  those  of  Andreasberg,  the  Vicen- 
tine,  and  Glenarm ;  no  evidence  of  compound  structure  by  polarized  light ; 
Descl. 

Var.— The  angle  J?A-1,  07.  f,=80*  8',  Brewster,  80*  64',  G.  Rose,  SO**  6',  Dufren..  T9°  44' 
Broith.,  80'  8'.  B.  &  M.,  79'*  44',  from  Andreasberg,  DescL    Plane  1-2  obseryed  only  on  Andreas 


0.  Blomidon. 
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berg  cryBtals.  The  sarcdiie  of  Vanqaelin  is  a  flesh-red  gmelinite  from  Monteccbio-Mtggiore  in 
the  Vlcentiii,  supposed  by  YauqueliD,  when  he  used  the  name,  to  be  identical  with  the  Yesuvian 
aoroolite. 

Ledereriie  is  ordinary  gmelinite  from  Nova  Scotia,  impure  with  some  free  silica.  Marsh  has 
shown  that  it  does  not  dlflfer  in  the  amount  of  water ;  and  Desdoizeaux  that  it  has  the  same 
angles,  finding  R  A  -1,  ov.  t, =80',  and  0  A  i?=  140*.  Marsh  found  G.  =2-108  (anaL  6),  and  2-099 
(anaL  7);  most  of  the  crystals  obtained  by  him  were  implanted  on  quartz. 

Oomp. — 0.  ratio  for  It,  S,  Si,  lt=l  :  3  :  8  :  6,  as  in  chabazito,  G-.  Rose ;  corresponding  to  4 Si, 
Xl,  i  Oa+ 1  (^A,  ]fc),  6  fi.  Analyses :  1,  Connell  (Edinb.  New  Phil.  J.,  1838) ;  2,  3,  Rammelsberg 
(Pogg^  xlix.  211);  4,  Damour  (Bull  Soa  G.,  IIL  xvi  676);  6,  A.  A.  Hayes  (Am.  J.Sd.,xxv.  78); 
6,  6A,  7,  O.  0.  Marsh  (Am.  J.  Sol,  II.  zliv.  362): 


1.  Olenarm 
2. 

3.  " 

4.  CJyprus 

6.  Ledereriie 
6.         " 
6A.      " 


Si  il  Ca  Sa  &  fl 

48-66  1806  6-13  886  0-39  21*66,  Pe  O'l  1=98-75  OonnelL 

46-40  2108  8  67  7*29  1-60  20*41  =100-46  Rammelsberg. 

46-66  20-18  3-89  7*09  1*87  29-41=100  Etammelsberg. 

46-87  19 56  5-26  6-51  078  22*00=99-47  Damour. 

49-47  21-48  11-48  394     8-58,  f e  0-14,  F  3-48=98-67  Hayes. 

63-71  17-68  6-62  8-10  0-80  l7-98=99-74  Marsh. 

47-19  20-13  7-44  3-64  0-91  20-63=99-74  Marsh. 

61-32  18-46  6-40  [3-48]  20  35=100  Marsh. 


Analyses  6,  7,  give  an  excess  of  silica,  and  Marsh  attributes  it  to  free  quartz,  visible  particles  of 
which  were  detected  by  him  in  the  crystals ;  6A  is  the  same  analysis  with  6  after  separation 
of  this  excess,  amounting  to  about  12  p.  c.  Both  6  and  7  are  of  crystals  from  Cape  Blomidon,  but 
from  different  localities. 

Pyr.,  etc — According  to  Damour,  the  Cyprus  gmelinite  loses  6  p.  c.  in  dried  air;  at  100°  C. 
loss  13  p.  c.,  and  the  amount  is  regained  rapidly  in  free  air ;  at  230**  C.  loss  20  p.  a ;  at  a  bright  red 
heat  21*5  p.  a,  and  the  grains  become  soldered  together.  The  Irish  crystals  lose  7*26  p.  c.  in 
dried  air,  which  in  six  months  increases  to  9-8  p.  c. ;  the  loss  is  reduced  to  1*5  p.  c.  after  a  few 
days  of  exposure.  In  the  closed  tube  crumbles,  giving  off  much  water.  B.B.  fuses  easily  (F.=. 
2*5—3)  to  a  white  enamel    Decomposed  by  muriatic  acid  with  gelatinization. 

Obs. — Oocurs  in  amygdalofdal  rocks  at  Montecchio  Maggiore,  and  at  Castel,  in  the  Yicentine ;  at 
Andreasberg,  in  argillaceous  schist,  with  analcite  and  heulandlte ;  in  Transylvania ;  at  Glenarm 
and  Portrush  in  Antrim,  Ireland ;  the  island  of  Magee,  some  crystals  ^  in.  across ;  near  Lame, 
flesh-colored ;  at  Talisker  in  Skye,  in  large  colorless  crystals ;  on  the  I.  of  Cyprus,  near  Pyrgo,  of 
a  pale  reddish  color,  and  G.=2-07 ;  at  Cape  Blomidon  In  Nova  Scotia  (ledererite),  on  the  north 
coast,  at  a  point  nearly  opposite  Cape  Sharp,  in  geodos,  with  analcite  and  quartz,  often  implanted 
on  the  latter  mineral 

Gmelinite  is  usually  oonsidered  rhombohedral,  and  the  crystals  as  twins,  secondary  to  a  rhom- 
bohedron  of  86''  18'.  Tamnau  makes  BARasin  chabazite,  and  the  pyramidal  faces  the  form  f *. 
The  hexagonal  cleavage  observed  by  Rose  separates  it  widely  from  chabazite. 

Named  Gmelinite  after  Prof.  Ch.  Gmelin  of  Tiibingen;  Hydroliie  from  the  water  present; 
Ledereriie  after  Baron  Lederer,  Austrian  Consul  at  New  York.  The  name  hydrolite  has  the  pri« 
ority,  but  LB  objectionable  because  the  mmeral  is  not  so  eminently  hydrous  ae  to  make  it  deserv- 
ing of  the  appellation. 

388.  HBRSOHSLmi.    Levy,  Ann.  PhiL,  x.  861,  1826.    Gmelinite  pt  many  avJOurra.    Her- 
schelite  v.  Lomg,  PhiL  Mag.,  lY.  xxviil  606. 

Orthorhombic,  v.  Lang.  /A  7=120°,  or  nearly,  O  A  l-i=139°  23^ 
Observed  planes :  O,  i-i^  l-t,  2-?,  f-i,  3-z.  i-i  A  l-i=130''  37',  iA  A  2-t= 
149**  45',  v-%  A  |-J=155°.  Not  known  in  simple  forms.  Cleavage :  basal. 
Twins:  composition-face  /,  the  ciystals  hexagonal  tables,  with  replaced 
basal  edges,  out  consisting  of  six  sectors  from  composition.  The  tables 
often  aggregated,  as  in  prehnite ;  and  also  into  spherules.  Surfaces  of  planes 
hardly  smooth ;  0  often  rounded  or  rough. 

H.=5'5.  G.=2*06.  Lustre  weak  vitreous.  Colorless  or  wliite.  Trans- 
lucent; transparent  in  thin  plates.  Fracture  conchoidaL  Optically  bi- 
axial, as  observed  in  each  sector  of  the  tables,  v.  Lang ;  double  refractic»n 
weak ;  axial  divergence  small ;  bisectrix  negative. 
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Si 

& 

da 

Sa 

4 

1.  Ad  Oastello 

2.  »* 

3.  « 

47-39 

47-46 

{})  46-46 

20-90 
20-18 
19-21 

0-38 
0-26 
4-75 

883 
9-36 
6-2i 

4-39 
4-17 
2-88 

Oomp.— 0.  ratio  for  ft,  8,  Si,  1J=1  :  3  :  8  :  5;  corresponding  to  4Si,  Xl,  (f  Sa+i  t),  5  fi 
Near  gmelinite  in  the  genera]  form  of  the^  crystals  and  in  composition,  but  the  crystaLB  are  ortho^ 
rhombic  and  not  simple,  and  it  contains  as  its  protozjd  bases  potash  and  soda  in  place  of  lim< 
and  soda.  Analyses:  1,  2,  Bamonr  (Ann.  Oh.  Phys.,  III.  ziv.  99);  3,  y.  Waltershausen  (Yulk. 
Gvt,  261):  ^         ^        M         ^        ^        ^ 

17-84=99-23  Damour. 
17  •65=99*06  Damour. 
17-86,  fig  0*42,  Pe  1-14=97-99  Walt 

Pyr.,  etc. — In  the  dosed  tube  whitens  and  fields  water.  B.B.  fuses  easily  to  a  white  enamel 
Easily  decomposed  by  adds,  yielding  semi-gelatinous  silica  (Damour). 

Obs.— Accompanies  phillipsite  in  a  lara  at  Ad  Oastello,  near  Aci  Beale,  Sicily :  also  at  QydopSj 
Oatania;  in  basalt  near  Eidunond,  in  Victoria,  Australia,  the  dystals  in  mode  of  twinning  and  in 
optical  properties  like  the  Sicilian. 

389.  FHHiIJPSITB.  LevVt  Ann.  PhiL,  IL  z.  862,  1825.  Lime-Harmotome.  Ealk-Harmo- 
tome  Germ.  Ejili-Harmotom,  Normalin,  BreU/k,  Schw.  J.,  L  827,  1827,  XTib.,  32, 1830,  Ohar., 
126,  1832.    Ohristianite  Dead,  Ann.  d.  M.,  IT.  zil  373,  1847. 

Orthorhombic.  /A  7=91^  12'  and  88^  48';  1  A  1=121^  20',  120°  44' 
and  88°  40',  Marignac;  120°  42',  119°  18',  and  90°,  Brooke  and  Miller. 
Faces  1  and  ir-l  striated  parallel  to  the  edge  between  them.  Simple  crys- 
tals unknown.  Twins :  (1)  composition-face  /,  producing  penetration  forme 
like  either  part  of  f.  401 ;  (2)  cruciform  crystals,  consistmg  of  two  crossing 


401 


4oa 


0.  diBoYO. 


C  di  Boye. 


crystalfl,  each  a  twinned  prism  (f.  401) ;  (3)  cruciform,  consisting  of  three 
crossing  twinned  prisms  at  right  angles  to  one  another.  The  prism^  of 
f.  401  sometimes  short,  as  in  f.  402.  Crystals  either  isolated,  or  grouped  in 
tufts  or  spheres  that  are  radiated  within  and  bristled  with  angles  at  surface. 
H.=4-4-6.  G.=2-2;  2*201,  Iceland,  Damour,  and  Sicily,  v.  Waltei-a- 
hausen.  Lustre  vitreous.  Color  white,  sometimes  reddish.  Streak  no 
colored.     Translucent — opaque. 
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Oomp.— 0.  ratio  for  It,  fi,  fli,  £[=1 :  3 :  8 :  6 ;  corresponding  to  4  Si,  ll,  (|  Oa+i  fil),  5  £[=s 
Silica  47*9,  alumina  20*5,  lime  7-4,  potash  63,  water  17*9=100. 

Analysefl:  1,  2,  Gmelin  (Leonh.  ZS.  Min.,  1825);  3,  4,  Koblei  (Fogg.,  xxzviL);  5,  Connei 
(Edinb.  Phil.  J.,  xzzv.  1843,  875);  6,  7,  Damour  (Ann.  d.  U^  IV.  iz.  336);  8,  Qenth  (Ann.  Gh. 
Phana,  Ixyi.  272);  9,  10,  Walterahausen  (Yulk.  Gest,  263): 


Fe  0'99=100-88  Gmelin. 

Fe  0-18=100-62  Gmelin. 

=99*49  KoUer. 

=100-22  Kohler. 

=100*21  Ck)nnel.  G.=2'17. 

=100*73  Damour. 

=100-00  Damour. 

Fe  0-24^  Ba  <r.=100-36  G. 

Fe  2-64*,  Ag  l-60=100-34  W. 

Pe  0-71,  fig  1-42=98-91  W. 


Si 

£1 

da 

Sa 

£ 

fi 

1.  ICarbuig 

48-61 

21-76 

6-26 

— 

6-38 

17-23, 

2.        " 

48-02 

22-61 

6-56 

7-50 

16-76, 

3. 

50-45 

21-78 

6-60 

3-95 

16-82= 

4.  Cassel 

48-22 

28-33 

7-22 

3*89 

17-65= 

6.  G.  Cauaeway 

47-35 

21-80 

4-85 

3-70 

5-56 

16-96= 

6.  Iceland 

48-41 

22-04 

8-49 

— ^ 

619 

15-60= 

7. 

60-16 

20-94 

7-74 

6-50 

14-66= 

8.  Marburg 

4817 

21-11 

6-97 

0-63 

6-61 

16-62, 

9.  Ad  GasteDo^  Sic. 

48-53 

19-88 

2-92 

6-18 

3-82 

14-76, 

10.  Palagonia,  Sia 

48-37 

2107 

3-24 

3-41 

615 

14-54^ 

1 

'Probably  as  phosphate. 

Marignac  publisbed  as  an  analysis  of  the  phillipsite  of  C.  di  BoTe  results  differing  widely  from 
the  aboYe.    See  page  418,  under  Gishondite. 

Pyr.,  etc — According  to  Damour,  the  Kaiserstuhl  crystals  (mixed  with  a  little  faujasite)  lose 
8  p.  a  after  a  month  in  dried  air,  and  regain  all  again  in  ordinary  air  in  24  hours.  Heated  to 
60  C.  for  an  hour,  the  mineral  loses  12*3  p.  c,  and  recovers  nearly  all  in  24  hours'  exposure  to 
ordinary  air,  but  bBcomes  a  powder  and  opaque  (the  faujasite  remaining  transparent).  Heated 
to  150*  C,  the  loss  is  16  p.  a,  and  only  0*8  p.  c.  after  exposure  again  to  the  air  for  4  days.  At 
250**  0.,  the  loss  is  18*5  p.  a,  part  of  which  is  due  to  the  faujasite;  it  is  reduced  to  9  p.  a  in  the 
free  air.    B.B.  crumbles  and  fuses  at  3  to  a  white  enamel    (relatinizes  with  muriatic  add. 

Obs. — ^In  translucent  crystals  in  amygdaloid,  at  the  Giant's  Causeway,  Ireland ;  in  small  color- 
less crystals,  and  in  spheroidal  groups,  in  leudtophyr,  at  Capo  di  Bove,  near  Borne ;  in  crystals 
and  radiating  masses  at  Aci  Castello  and  elsewhere  in  Sicily;  among  the  lavas  of  Somma;  at 
Stempel,  near  Marburg;  Habichtswalde,  near  Cassel;  Annerode,  near  Giessen;  near  Eisenach, 
in  Sue  Weimar;  Petersberg,  in  Siebengebirge ;  Laubaeb,  in  Hesse  Darmstadt;  in  Kaiserstuhl, 
with  faujasite ;  at  Hartlingen,  Duchy  of  Nassau ;  in  Silesia ;  Bohemia ;  on  the  west  coast  of 
Iceland,  the  shores  of  Dyrefiord.  Very  small  transparent  crystals,  of  reoent  formation,  in  the 
masonry  at  the  hot  baths  of  Plombi^res,  Prance,  observed  by  Daubree,  are  stated  by  Senarmont 
to  have  the  angles,  and  by  Descloizeaux  the  optical  characters,  of  phillipsite. 

Named  after  the  English  mineralogist,  J.  Phillips.  The  name  chrisHanite  was  given  by  Des- 
doizeaux  (after  Christian  YIII.  of  Denmark)  to  the  Marburg  harmotome  and  crystals  from 
Iceland;  and  in  his  Man.  Min.,  1862,  he  places  all  of  phillipsite  under  his  name  christianite. 

On  cryst  see  DescL,  L  c,  and  Min.,  L  899 ;  v.  Rath,  ZS.  G.,  xviii.  630,  fi^m  whom  the  above 
figures  are  taken. 


390.  HARMOTOBm.  Spatum  calcarium  cryst  dodecaedrum  album,  opacum,  et  lamellia 
quatuor  erectis,  eta  (fir.  Zellerfeld),  v,  Bom^  Lithoph.,  ii.  81,  Tab.  L,  f.  1 ;  Pigura  hyacin- 
thica,  etc. :  h®  crystalli  non  sunt  calcaress,  sed  silicess,  Bergm.,  Opusc.,  il  7, 1780.  Hyadnte 
blanche  Demesley  Lett  417,  var.  5, 1779.  Hyadnte  blanche  crudforme  de  LisHe^  Crist,  il  299, 
pL  iv.  f.  1 19  (good),  1783.  Kreuzkristalle  Heyer,  v.  Trebra's  Erfahrungen,  eta,  89 ;  Crell's  Ann., 
L  212,  1789.  Kreutzstein  TTem,  Karstm^  Lempe's  Mag.,  iL  58,  69,  1786.  Andreasbergolite 
DeUmeOunc,  Sdagr.,  i.  267,  1792.  Andreolite  DdametlL,  T.  T.,  il  285,  1797.  Staurolite  Kir- 
loan,  I  282,  1794.  Erdnite  yaptone^  Elem.  Min.,  239,  1797.  Harmotome  Eauy,  Tr.,  iii.  1801. 
Pierre  crudforme  Brochmi,  I  811,  1808.  Morvenite  Thorn.,  Min.,  I  351,  1886.  Baryt-Harmo- 
tome. 

Orthorhombic.   7a/=124°  47'.    Observed  planes :  0,  /,  1,  4 ;  1,  4,  and 
Bometimes  I^  hemihedral. 

O  A  1=120^  28'        i  A  1=149^  32'  1  A  x,  acli.,=121°  6' 

O  A  4=98  22  1  A  1,  ov.  /,=119  3        /  A  /,  adj.,=110  26 
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Cleavage  :  ij  (9,  easy.   Simple  crystals  unknown.   Twins :  1.  Composition 
face  /,  f.  403,  404: ;  f.  403  elongated,  and  f.  404  shortened  in  the  airectioD 


403 


404 


406 


tii^ 


Andreasberg. 

Andreasberg. 

of  the  vertical  axis ;  both  penetration-twins,  the  two  an- 
terior quadrants  twinned  parallel  to  /,  and  then  these 
parts  prolonged  backward  in  the  direction  of  the  shorter 
diagonal,  making  a  crystal  composed  of  two  intersecting 
crystals,  but  apparently  composed    of    4  parts ;     each 
part  having  one  narrow  plane  1  between   two  pianos 
1,  and  one  broad  /,  because  the  form  1  is  hemihedral,  the 
planes  occurring  only  on  one  of  the  two  basal  edges  of 
either  half  of  the  prism.     2.  Composition  the  same,  but 
twins  double  twins,  as  in  f.  405  ;  also  in  f.  406,  which  is 
like  f.  405  in  a  different  position,  except  in  the  enlargement  of  planes  1 
and  the  consequent  absence  of  the  terminal  planes  Zthe  larce  lateral  planes 
corresponding  to  4  (J's  and  each  reentering  pair  to  4  z's.   UuKnown  massive. 
H.=4-5.     Q.=2'44 — 2*45.    Lustre  vitreous.    Color  white;  passing  into 

fray,  yellow,  red,  or  brown.  Streak  white.  Subtransparent — translucent, 
racture  uneven,  imperfectly  conchoidal.  Brittle.  Double  refraction 
weak.  Optic-axial  plane  i-l  (having  the  direction  of  the  lines  in  base  in  f. 
404)  ;  acute  bisectrix  positive.     Dispersion  inappreciable. 

Var. — The  Tariety  nyorotmiiA^  from  Strontian,  Scotland,  occurs  in  traDsparent  and  translucent 
brilliant  crystals  like  fig.  403.    .G.= 2*447,  Damour. 

Oomp.— 0.  ratio  for  %  fi,  §i,ll=l  :  3  :  10  :  6  (or  4^);  corresponding  to  6  Si,  Xl,  Ba,  5ft= 
Silica  46-5,  alumina  16-9,  baryta  23-7,  water  13-9=100. 

Analyses:  I,  Kohler  (Pogg.,  zxxyii.  561);  2,  Rammelsberg  (Handw.,  I  200);  S,  id.  (Pogg.,  ex. 
624);  4,  6,  Kohler  (1.  c);  6,  Rammelsberg  (Fogg.,  ex.  624);  7,  Oonnel  (Ed.  N.  PhR  J.,  July, 
1832,  33);  8,  Damour  (Ann.  d.  M.,  IT.  ix.  336,  and  0.  B,  xxiL  746);  9,  10,  Damour  (Ann,  d 
M.,1V.  ix.845): 

Si       £l         Ba       da       ]^a      £:         fi 


102  15-03=100-08  Kohler. 

14-66= 100-27  Rammelsberg. 

ir,  207  13-00=99*99  Rammelsberg. 

110  16-24=99-77  KShler. 

0-90  1611=99-96  Kohler. 

109  1-00  13-46=100-26  Ramm. 

0-84  0-88  14*92, 3Pe  0'24=10011  OonneL 

0-80  0-78  1319,  J?e  0-61=99*76  Damour. 

0*74  0-81  1416,  Pe  0*66=101'21  Damour. 

14-16,  Fe  0*66=99-47  Damour. 

Pyr.,  etc. — According  to  Damour,  the  Scotch  harmotome  loses  4*8  f .  a  by  6  mos.'  exposure  tc 
dried  air.    Heated  to  100°  0.  it  loses  1*8  p.  a    between  100*"  and  160*,  9*9  p.  a;  between  100* 


1. 

Andreasberg 

46-63 

16*82 

20*32 

2. 

Andreasberg 

48-74 

17*66 

19-22 

8. 

II 

48*49 

16-85 

20-08 

4. 

Oberstein 

46-66 

16*54 

19-12 

6. 

Strontian 

46*10 

16*41 

20-81 

6. 

u 

47*62 

16*94 

20*26 

7. 

11 

4704 

16-24 

20*86 

8. 

II 

47*74 

16*68 

21*06 

0. 

mm^Mlt 

47-60 

16*39 

20*86 

10. 

II 

47-69 

16*71 

20*46 

0*26 


1-10 
0*63 

0*10 
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and  190%  13*6  p.  a;  and  after  24  h.  exposure  to  the  ordinary  air,  what  is  lost  is  restored.  At  a 
dull  led  heafthe  loss  is  14*65  p.  c,  and  the  mineral  is  disaggregated;  the  total  loss  at  a  bright 
red  heat  is  14*70  p.  a  BJB.  wlutens,  l^eu  crumbles  and  fuses  without  intumescence  at  3  5  to 
A  white  transluoent  glass.  Some  yarieties  phosphoresce  when  heated.  Decomposed  by  muriati4 
acid  without  gelatinizing. 

Obs. — Harmotome  occurs  in  amygdaloid,  phonolite,  trachyte;  also  on  gneiss,  and  in  some 
metalliferous  reins. 

Occurs  at  Strontian,  in  Scotland,  in  fine  crystals,  some  an  inch  tlirough ;  in  a  metalliferous 
vein  at  Andreaaberg  in  the  Harz;  at  Rudelstadt  in  Silesia;  Schiffenberg,  near  Giessen;  at 
Schima  and  Hauenstein  in  Bohemia ;  near  Eschwege  in  Hesse ;  at  Obcrstein  in  Birkenfeld,  Im- 
planted on  agate  in  siliceous  geodes ;  at  Kongsberg  in  Norway ;  with  analdte  in  the  amygdaloid 
of  DumbartonsMra 

Named  from  *af>^of,  joinif  and  rtftput,  io  cui^  alluding  to  the  fact  that  the  octahedron  (made  by  the 
planes  1)  divides  parallel  to  the  plane  that  passes  through  the  terminal  edges. 

On  czystw  see  Levy's  Heuland ;  Bescloizeaux,  Ann.  d.  M.,  lY.  iz.  &39,  and  Miu.,  I  412.  The 
prismatic  angle  124°  47'  gives  for  the  prism  t-2  the  angle  87°  26'  and  92°  34',  which  is  near  the 
angle  in  phiUipsite  ;  so  £at  while  phiUipsite  has  the  0.  ratio  for  bases  and  silica  of  a  bisilicato 
and  the  angle  /A  /of  pyroxene,  harmotome  has  the  0.  ratio  nearly  and  angle  /a  /  of  horn- 
blende.   Damour  and  Desdoizeauz  show  morvenite  to  be  harmotome  (Ann.  d..M.,  lY.  ix.  839). 

The  name  AndrecHUs  of  Delametherie  (derived  fh}m  the  locality  at  Andreasberg)  has  the  priority, 
and  also  ErcinUa  of  Napbne ;  but  Haiiy  substituted  harmoiame,  of  no  better  signification,  and  all 
subsequent  mineralogists  have  followed  him. 


391.  HTPOSTHiBITB. 


BeudatU  {fc.  Faroe),  Mia,  il  119,  1832. 
Ber.  Ak.  Wien,  xxiv.  286,  1867. 


Desmin,  Puflerit,  Bukeiaen, 


In  small  concretions,  compactly  fine  fibrous  within ;  also  in  large  radiate- 
fibrous  or  columnar  masses. 

H.=3-5— 4.  G.=2-l— 2*25.  Lustre  vitreous,  strongly  so  to  feebly 
shining.  Color  white,  sometimes  greenish- white.  Transparent  to  trans- 
lucent. 

Oomp.,  Var.— 0.  ratio  for  %  fi,  Si,  fi=  1:3:9:6,  corresponding  to  4^  Si,  Xl,  (}  Ca-h|  iSTa), 
6lt=,  if  ft=Oa,  Silica  50-3,  alumina  19*2,  lime  10*4,  water  20*1=100.  The  ordinary  hypostil- 
bite  contains  some  soda,  with  f^a:  Oa=2 :  7,  nearly;  while  the  variety  pufleriie  is  without 
alkalies. 

Q.  of  hypostilbite,  2*14,  Beudant ;  2*18,  Haughton ;  2*252,  Mallet ;  of  pufiorite,  2,  Bukeisen ;  2*21, 
Damour.  In  puflerite  the  fibres  have  two  unequal  cleavages,  at  right  angles  with  one  another, 
with  lustre  strongly  vitreous.  Double  refraction  is  strong ;  axial  divergence  small ;  bisectrix 
parallel  to  the  sides  of  the  fibres  and  negative;  axial  plane  parallel  to  the  plane  of  more  difficult 
deavage;  DescL 

Analyses:  1,  Beudant  (Min.,  il  120);  2,  Dum^nil  (ib.);  8,  Mallet  (Am.  J  ScL,  11.  xxii.  179); 
4,  Haughton  (FhiL  Mag,  lY.  xiil  610);  6,  id.  (ib.,  xxxiL  224);  6,  Bukeisen  (Ber.  Ak.  Wien, 
xxiv.  286) : 


1.  Faroe 

2.  Dalsnypen 

3.  Bkye 

4.  »• 

5.  Bombay 

6.  PvfieriU 


Si 
62*43 
52*26 
68*95 
62-40 
52*80 
62*84 


SI 
18*32 
18*75 
2013 
17-98 
17*12 
16-30 


ig 


0-36 


da  fra  £        ]& 

8-10  2*41  18*70=99*96  Beudant. 

•j-36  2*89  18*75=99*60  Dum^niL 

12-86  0*87  12-42=100-28  Mallet. 

9-97  1*40  0-03  17-88=99-97  Haughton. 

7-89  2-86  0-07  18*62=98-75  Haughton. 

11.19     17*16=9809  Bukeisen. 


Thomson  found  (Mm.,  i.  346)  a  "red  stilbite  '*  from  Dumbarton  to  contain  fli  52*60,  ^\  17*32, 
Oa  11*62,  tL  18*46=99-79.  As  he  calls  the  mineral  red  slUbite  from  Dumbarton,  a  noted  local- 
ity of  red  stilbite  familiar  u>  him,  and  stilbite  is  easily  distinguished  by  its  pearly  cleavage,  it  ia 
far  safer  to  give  credit  to  his  mineralogical  opinion  than  to  his  analysis.  Until  hypostilbite  is  an« 
nounced  on  good  authority  from  Dumbarton,  the  analysis  may,  therefore,  be  taken  only  as  a  coin- 
ddenoe  by  error. 

Pyr.,  etc.— According  to  Beudant,  intumesces  a  little,  and  fVises  with  difficulty  on  the  edges; 
sttadced  by  acids  without  gelatinizing.    According  to  Mallet,  gelatinises  readily  with  adds. 

Puflerite,  according  to  Bukeisen.  intumesces  much,  and  fVises  easily  to  a  snow-white  bjebbj 
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Obs. — ^Hypostilbite  occurs  on  the  island  of  Farce  with  stilbite  and  cpistilbite,  foraiing  fibrct^ 
nodules  or  ooncretious  in  amygdaloid ;  on  the  island  of  Skje,  in  a  similar  manner;  in  the  Ner« 
budda  valley,  and  near  Bombay  in  India,  in  the  same  rock,  constituting  larg^  fibrous,  transparent 
masses,  radiated  like  natrolite  or  thomsonite. 

Puflerite  occurs  at  Pufler-loch  in  the  Seiser  Alps,  Tyrol,  in  cavities  in  mdaphyre,  with  analcite 
and  chabazite,  and  often  implanted  on  these  minerals  in  small  concretions. 

Named  from  'wij,  heloio^  and  stUbUej  in  allusion  to  its  containing  less  silica  than  stilbite.  It  has 
been  considered  altered  stilbite. 


392.  STUJBITB.  Zeolit  pt  Oronst.^  Ak.  H.  Stockh.,  1756;  Zeolites  cryst,  crystaUi  ad  centrum 
tendentes  (fr.  Gustafsberg,  etc.),  Oronst.^  102,  1768.  Z.  fade  Selenitica  lamellaris,  Blattricher 
Zeolit  pt,  WalL^  Min.,  i  313,  1772.  Strahliger  Zeolith  Wem^  IJeb.  Cronst.,  242,  1780. 
8trahl-Zeolith  (var.  of  Z.)  Wem,,  1800,  Ludwig.,  i  49,  1803.  Kadiated  Zeolite.  ZeoUt« 
nacree,  Stilbite,  Ddameth.^  T.T.,  ii.  306,  1797.  Stilbite  (Heulandite  incl.)  K,  J.  d.  M.,  ill  66, 
1798,  Tr.,  iii.  1801,  1822  ;=Strahl-ZeoUth  Boffin.,  Min.,  ii  237,  1812.  Desmine  [=StiIbite  with 
Heul.  exd.]  Breiih,,  Hoffm.  Min.,  iv.  b,40,  1818;=Stillnte  Brooke,  Ed.  Phil.  J.,  vL  112,  1822. 
Sphaerostilbite  JSeud.,  Tr.,  iL  120, 1832.    Syhedrite  Shepa/rd,  Am.  J.  Sd.,  U.  zL  110,  1865. 

Orthorhombic.  /A  7=94:°  16'  (whence  v2  At-2=130°  12',  analogue  of 
/A /in  heulandite) ;  1  A  1,  front,=119°  16',  side,  114°  0',  i-t  A  i-&=90^ 
Brooke  and  Miller  make  0  Ai^ori X=90°, iri  A  1=123% 
i-l  A  1 =120°  22'.  Cleavage :  i4  perfect,  i-t  less  so.  Fonns 
as  in  f.  407  ;  more  common  with  the  prism  flattened  par- 
allel to  iri  or  the  cleavage-face,  and  pointed  at  the  extrem- 
ities ;  sometimes  with  the  vertical  ed^es  replaced  by  the 
prism  Z  Twins:  crucifonn,  composition-lace  1-i,  rare. 
Common  in  sheaf-like  aggregations  ;  divergent  or  radiated ; 
sometimes  globular  and  thin  lamellar-columnar. 

H.=3-5-4.  G.=2094- 2-205;  2161,  Haidineer. 
Lustre  of  i-l  pearly ;  of  other  faces  vitreous.  Color  white ; 
occasionally  yellow,  brown,  or  red,  to  brick-red.  Streak 
uncolored.  Transparent — translucent.  Fracture  uneven. 
Brittle.  Double  refraction  strong ;  optic-axial  plane  i-i ; 
divergence  50° —55°  ;  bisectrix  negative,  perpendicular  to 
O:   Descl. 

Var^ — 1 .  Ordinary »  Either  (a)  in  crystals,  flattened  and  pearly  parallel  to  the  plane  of  deavage, 
or  shoaf-liko  or  divergent  groups ;  or  (&)  in  radiated  stars  or  hemispheres,  with  tiie  radiating  indi> 
vidoals  showing  a  pearly  deavage  surface.  SphoBrostUbUe  Beud.  is  in  spheres,  radiated  within, 
with  a  pearly  fracture,  rather  soft  externally,  but  harder  at  centre,  and  having  G.=2'31.  Heddle 
shows  that  it  is  stilbite  impure  from  mixture  with  mesolite ;  the  original  was  from  Faroe. 

Oomp.— 0.  ratio  1:3:12:6;  corresponding  to  6  Si,  i^l,  Oa,  6  ]!t=Silica  67*4,  alumina  16*5,  lime 
8-9,  water  17 -2 =100.  Analyses:  1,  Fuchs  A  Gehlen  (Schw.  J.,  viii.  258);  2,  Hisinger  (ib.,  xxiii 
63);  3,  Betzius  (Jahiesb.,  iv.  153);  4,  Moss  (Pogg.,  Iv.  114);  5,  Riegel  (J.  pr.  Gh.,  zL  317):  6^ 
Hermann  (Bull  Soc.  Nat  Moscou,  1848,  318);  7,  Kunster  (Pogg.,  Ixv.  297);  8,  9,  Sjogren  ((Efv. 
Ak.  Stockh.,  1848,  111);  10.  Waltershausen  (VuUr.  Gest,  264);  11,  Kerl(B.H.  Zfcg.,  1853,No.2); 
12,  R.  "Weber  (ib.);  13,  Beudant  (Mm.,  u.  119,  120);  14,  Heddte  (Greg  &  L.  Min^  164);  16,  l\ 
Haughton  (Phil,  Mag.,  IV.  xiii.  610,  xxxiL  224) : 

Oa  fTa       &         -& 

7-58  1-60  19-80=100-03  P.  k  G. 

9-2 16-4=99-70  Hisinger. 

6-96    2-17     18-86=100-77  Betaiua. 

7-74  1-11     0-32  17-79=100-68  Moss. 

7-16     1-62     14-60,  3Pe  0-26=r93-63  BXe^l 

7-66  1-03     —  17-76,  9e,  An  1*0=100  HemMm 

7-02  3-07»  17-06,  Fe  0-6  Munater. 


Si  £1 

1.  Iceland  6507  16-58 

2.  "  68-0  16-1 
a.  Faroe  66-08  17-22 
4.       "  67-18  16-44 
6.  Niederkiichen  68-33  16-66 

6.  IhneaMts.;  G.=2*19  66-31  16*26 

7.  Christiana;  G.=:2-203  68*58  1573 


'  With  •ome  magoeilft. 
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Si 

^ 

Ca 

]?ra 

t 

8  Gusta&berg 

67-41 

16-14 

8-97 

1-21 

1-04 

9.  Barbro,  Nonvay 

68-41 

16-66 

7-89 

10.  Iceland;  G.=:2'134 

67-40 

16-23 

7-71 

0-60 

0-84 

11.  Andreasberg 

668 

15-9 

7-4 

0-6 

12.  Beruflord,  Iceland 

68-02 

14-94 

8-83 

-,— 

1-80 

13.  SphcerosmiU 

65-91 

17-61 

9-03 

0-68 

U.  Skje 

6664 

16-43 

8-90 

0-46 



15.  Bombay 

16.  Kerbudda 

68-20 

16-60 

8-07 

0-49 

0-92 

66-69 

15-36 

6-88 

1-45 

0-89 

16-60,  ilg  fr.=101-40  Sjogren. 
16-53,  Mg,  An  0-59=99-93  8. 
16-68,  lig  018=9909  Walterab 
17-6.  Pe  1-3=99-1  KerL 
17-71 =100-80  Weber. 
17-84=10007  Beudant 
17-05=99-38  Heddle. 
18-00=101-28  Haughton. 
17-48  Haughton. 

A  white  silky  incraatation  on  chert,  from  the  hot  spring  of  Olette,  eastern  Pyrenees,  aflfbrded 
J.  Bonis  Si  &7'6,  £l  16*1,  Oa  8-6,  tL  17-6=99-9 ;  and  Desdoizeaux  observes  that  it  occurs  also  in 
oloarable  rectangular  prisms  like  those  of  stilbite. 

Syhedrite  of  l&epard  (L  c.),  from  trap  in  the  Syhedree  Mountains,  Bombay,  has  a  greenish  color, 
with  0.=2-321 ;  and  afforded  W.  a  Tyler  (J.  c)  Xl  15-06,  i'e  2-71,  Mg  2-46,  6a  6-45,  fl  16-40,  the 
rest,  66*92,  undetermined,  but  supposed  to  be  all  silica.  Alkalies  wanting.  It  may  be  an  impure 
stilbito,  colored  by  a  chlorite-like  mineral. 

Pyr.,  etc* — ^According  to  Damour,  loses  1-3  p.  a  at  100"  0. ;  13  p.  c.  between  100"  and  160°  0. ; 
regainhig  all  lost  but  3-1  p.  c  after  6  days*  exposure  to  the  ordinary  air;  at"  170°  0.  Jthe  loss  is 
16-2  p.  c ,  which  is  reduced  to  9  2  p.  a  after  15  days*  exposure.  B.B.  exfoliates,  swells  up,  curves 
into  fan-like  or  vermicular  forms,  and  fuses  to  a  white  enamel  F. =2—2-5.  Decomposed  by 
muriatic  acid,  without  gelatinizing.  The  sphcBrostiibite  gelatinizes,  but  Heddle  says  this  is  owing 
to  a  mixture  of  mesolite  with  the  stilbite. 

Obs. — Stilbite  occurs  mostly  in  cavities  in  amygdaloid.  It  is  also  found  in  some  metalliferous 
veins,  and  in  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  also 
found  on  the  Islo  of  Arran,  Scotland ;  in  Dumbartonshire,  at  Long  Craig,  and  at  Kilpatrick,  Scot- 
land, in  red  crystals ;  at  Kincardine,  Kilmalcolm,  Oampsie,  Scotland ;  at  the  Giant's  Causeway, 
in  the  Monme  Mts.,  etc.,  Ireland ;  at  Androasberg  in  the  Harz,  and  Kongsberg  and  Arendal  in 
Norway,  with  iron  ore ;  in  the  Yendayah  Mts.,  Hindostan,  in  large  translucent  crystals  having  a 
reddish  tinge ;  also  in  the  Nerbudda  valley  and  in  the  Bombay  Presidency ;  a  brown  variety  on 
granite,  at  tiie  copper  mines  of  Gustafsberg,  near  Fahlun  in  Sweden ;  at  Andreasberg,  Kongsberg, 
etc. 

Sphcerostilbite  occurs  in  minute  spheres  over  faroelite  in  Skye;  at  Storr  (anal  13,  14);  and  at 
Quirang,  in  spheres  as  large  as  a  pea. 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Charlestown  syenite  quarries, 
Mass. ;  at  the  gneiss  quarry,  Thachersville,  Conn.,  in  crystals  lining  cavities  in  coarse  granite ;  at 
Hadlyme,  in  radiated  forms  on  gneiss,  associated  with  epidote,  garnet,  and  apatite ;  at  Phillips- 
town,  N.  Y.,  in  crystals  or  fan-like  groups ;  opposite  West  Point,  in  a  vein  of  decomposing  bluish 
feldspar,  intersecting  gneiss,  in  honey-yellow  crystals ;  in  the  greenstone  of  Ftcrmont,  in  minute 
crystals ;  in  scopiform  crystals  of  a  dull  yellow  color,  near  Peekskill,  N.  Y. ;  and  at  Bergen  Hill, 
New  Jersey,  in  small  but  bright  crystals;  also  at  tlio  Michipicoton  Islands,  Lake  Superior;  at 
Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  8  to  4  inches  thick,  and  from 
80  to  60  feet  long,  intersecting  amygdaloid,  its  colors  white  and  flesh-red ;  also  at  Isle  Haute, 
Digby  Neck,  Gulliver's  Hole,  Black  Rock,  Cape  Blomidon,  Hall's  Harbor,  Long  Point. 

The  name  stUbiie  is  from  arixffni  lustre ;  and  desmine  from  Siaftrtj  a  bundle.  The  species  stilbite, 
as  adopted  by  Hauy,  included  Strahlzeolith  Wern.  (radiated  zeolite,  or  the  above),  and  Blatterzeo- 
lith  Wern.  (foliated  zeolite,  or  the  species  heulandite  beyond).  The  former  was  the  typical  part  of 
the  species,  and  is  the  first  mentioned  in  the  description ;  and  the  latter  (made  the  variety  siUbite 
anamoqphique)  he  added  to  the  species,  as  he  observes,  with  much  hesitation.  In  1817,  Breit- 
baupt  separated  the  two  zeolites,  and  called  the  former  desmine  and  the  latter  euzeolitey  thus 
throwing  aside  entirely,  contrary  to  rule  and  propriety,  Haiiy's  name  stUbiie^  which  should  have 
been  accepted  by  him  in  place  of  desmine,  it  being  the  typical  part  of  his  species.  In  1822 
Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  sUlbite  for  the  first,  and  named 
the  other  heuUmdUe,  In  this  he  has  been  followed  by  the  French  and  English  mineralogists ' 
while  the  Germans  have  unfortunately  followed  Breithaupt. 

Alt — Stilbite  has  been  observed  changed  to  quarts. 


393.  ZmSTIIiBmi.    Epistilbit  O.  Bose^  Fogg.,  vL  183,  1826.    Monophan  BreUk^  Char.,  279, 

1823.     . 

Orthorhombic.    /A  7=135°  10',  0  A  l-i=144°  53' ;  a  :  J :  c?=1422  : 1 : 
2*4242.     Obeerved  planes,  as  in  f.  408,  with  2-2  replacing  edge  /Alt, 
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1-t  A  1-f,  top,=109°  46',  1-i  A  1-i,  top,=147^  40',  /A  U 
=122°  9',  l-iAl-t=141°  47'.  Cleavage:  t-t,  very 
perfect;  indistinct  in  other  directions.  Face  /mostlv 
uneven.  Generally  in  twins;  composition-face  Jt. 
'i  Also  granular. 

H.=4-4-5.  G.=2-249-2-363.  Lusti-e  of  cleavage- 
face  pearly ;  of  /  vitreous.  Color  white,  bluish-  oi 
yellowish-white,  reddish.  Transparent — translucent. 
Fracture  uneven.  Double  refraction  weak ;  plane  of 
optical  axes  parallel  to  i-i,  and  bisectrix  normal  to  i-t. 

Oomp.— 0.  ratio  for  ft,  fi,  Si,  B[=l :  3  :  12  :  6 ;  corresponding  to  6  Si,  Si,  (f  6a+i  S^aX  6  fi= 
Silica  69*0,  alamina  16*9,  lime  7*3,  soda  2*0,  water  14*8=100.  Analyses:  1,  2,  G.  Rose  (I  c.); 
3,  Or.  Limpricht  (Waltersh.  Yulk.  Gest,  248);  4^  5,  Waltershausen  (ib.);  6,  Kurlbaum  (Am.  J. 
ScL,  IL  xiiii  421);  7,  8,  How  (ib.,  xx7i.  83): 

§i         XI        6a        iSTa       S 


1.  Beruflord 

68-59 

17*52 

7-66       1*78 

14*48=99-93  Eose. 

2.        « 

60-28 

17-36 

8-32       1-52 

12*51  (loss)=100  Rose. 

8.        " 

bh.      58*99 

18*21 

6-92       2-35 

14-98= 101-44  Limpricht 

4.        " 

59*22 

17*23 

8-20       2-46 

13-90=101-01  Walterahausen. 

6.        " 

ywh.    BO-08 

16-74 

8-14  1^2-85 

14-81=101-62  Waltershausen. 

6.         " 

68-74 

17-10 

7*81  Sa2*05 

34*21,  Pe  012,  fe  019=100*28  Kurlbaum. 

1.  N.  Scotia 

(1)  58-57 

15-84 

7  00      0*99 

16-42,  Pe  1*58,  t.  0*99=99*89  How. 

8.        " 

68-.S5 

16*73 

7-87       2-10 

14*93=100  How. 

Pyr.,  etc. — ^B.B.  intumesces  and  forms  a  vesicular  enamel  Soluble  in  concentrated  muriatic 
Q3id  without  gelatiniziug. 

Obs.— Occurs  with  scolecite  at  the  Beruflord  in  Iceland ,-  in  Faroe ;  at  Poonah  in  India ;  1l 
small  flesh-colored  crystals  at  Skye ;  in  small  reddish  crystals,  nearly  or  quite  opaque,  with  stil- 
bitc,  at  Margaretville,  N.  Scotia,  7  m.  E.  of  Port  George  (anal.  7 ;  loc.  for  anaL  8  not  precisely 
known).     Reported  as  occurring  with  stilbite,  apophyllite,  etc.,  at  Bergen  Hill,  N.  J. 

ParastUbite.  Von  Waltershausen  thus  names  (1.  c.,  p.  251)  a  specimen  from  Borgarflord,  which 
afforded  on  analysis  8i  61-87,  *1  17-83,  6a  7*82,  jfa  200,  fe  1;78  fl:  9  20=100,  for  which  he 
deduces  the  0.  ratio  1 :  3  :  12  :  3,  and  writes  the  formula  "&  §i  +  ^lSi'+S  1£L,  It  resembles  epi- 
stJ'bite,  but  gives  (Pogg.,  xcix.  170)  136°  89'  for  the  angle  /A  L 

a*^  HEUIiANDmi.  Bliittriger  Zeolith  Meyer,  Beschaft  Ges.  N.  Pr.  Berlin,  iv.  1779. 
ffofnu,  Bergm.  J.,  480,  1789.  Bl&tter-Zeolith  (var.  of  Z.)  Werru,  1800,  Ludw.  Min.,  49,  I8O3'. 
Stilbite  pt.,  Stilbite  anamorphique,  jET.,  Tr.,  iii.  1801.  Euzeolith  Breiffi^  Hofiin.  Ifin.,  iv.,  h, 
40,  1818.  Heulandite  Brooke,  Ed.  Phil.  J.,  vl  112,  1822.  Lincohiite  Hitchcock,  Bep.  G.  Mass., 
1833,  437,  1835,  662,  1841.    Beanmontite  Levy,  C  B.,  1839. 


Mouoclinic.     (7=88^ 


409 


410 


35',  /  A  7=136°  4',  0  A  14=156°  45' ;  a  :  J  :  <?= 
1-065  :  1 :  2-4785.  Observed  planes  as 
in  the  annexed  figures. 

0  A  2-i=116°  80'    a  A  -1=106°  32' 
O  A  -2-i=114  i\  /  7=111  68 

2-2;  A  -2-i=129  40     -1  A  -1=146  56 

Cleavage  :  clinodiagonal  (t-t)  eminent. 
Also  in  globular  forms ;  also  granular. 
H.=3-6-4.  G.=2-2,  Haidinger ; 
2-195,  Faroe  Islands,  Thomson ;  2-175, 
Iceland.  Lustre  of  iA,  strong  pearly ; 
of  other  faces  vitreous.  Color  various 
shades  of  white,  passing  into  red,  gray 

Digitized  by  VjOOQIC 


Jones's  Falls. 


HTDBOUS  SILICATES,   ZSOLTTE  SECTIOII.  446 

and  brown.  Streak  white.  Transparent — subtranslucent.  Fracture  sub- 
conchoidal,  uneven.  Brittle.  Double  refraction  weak ;  optic-axial  plane 
normal  to  i-i;  bisectrix  positive,  parallel  to  the  horizontel  diagonal  of  the 
base;  Desd. 

Oomp.— 0.  ratio  1:8:12:5,  corresponding  to  6  Si,  Si,  Oa,  6  ]9[=Silica  59*1,  alumina  16*9,  lime 
9-2,  water  14-8ssl00.  Analyses  :  1  Meyer  (L  a);  2,  Thomson  (Min.,  i  347);  8,  4,  Bammelsberg 
(Handw.,  i.  802,  Pogg.,  cz.  525);  5,  Damour  (Ann.  d.  M.,  IV.  z.  207);  6,  Waltershaosen  (Yulk 
Qest,  262)  i  7,  Haughton  (PhiL  Mag.,  IV.  ziiL  509)  : 

Si      £i     da     ]isra    fi:     £[ 

1.  58-3      17-2      6'6       —    1 7 -6 = 99-6  Meyer. 

2.  Faroe  59-16    17*92    7-66     —     15*40=100-12  Thomson. 

8.  Iceland         68-2      17*6      7*2       —    16*0=99*0  Bammelsberg. 

4.        "  59-68    1514    624    046    2*85    15-4S  Kammelsborg. 

6.        "  59-64    16-33    7*44    1-16    0-74    14*88=99*64  Damour. 

6.  "  58-90    16*81     7-38    0-57     1*68     14 38,  3Pe  0*12,  lig  029=100*04  W. 

7.  Nerbudda     66*59    15-35    5*88    1-45    089     17*48,  &g  0*82=98*46  Haaghton. 

The  red  color  of  the  Fassa  crystals  is  due,  according  to  Eenngott,  to  minute  crystalline  grains 
of  another  mineraL 

Pyr.,  et&< — According  to  Damour,  the  Faroe  mineral  loses  part  of  its  water  in  dry  air,  which 
it  retakes  in  ordinary  air ;  the  loss  of  the  mineral  is  2-1  p.  c.  at  100*  C,  and  8*7  p.  c  between  100° 
and  150"*  C ;  and  tMs  is  restored  again  after  24  hours  in  the  air.  At  190"*  the  loss  is  12*3  p.  a ; 
and  by  the  end  of  two  months  all  is  regained  but  2*1  p.  c.    B.B.  same  as  with  stilbite. 

Obfl. — Heulandite  occurs  principally  in  amygdaloidal  rocks.  Also  in  gneiss,  and  occasionally  in 
metalliferous  yeins. 

The  finest  specimens  of  this  species  come  from  Beruflord,  and  elsewhere,  Iceland ;  the  Faroe 
Islands ;  the  Vendayah  Mountains,  Hindostan.  It  also  occurs  in  the  Kilpatrick  Hills,  near  Glas- 
gow ;  on  the  I.  of  Skye ;  in  the  Fassa  Valley,  Tyrol ;  Andreasberg,  Harz ;  near  Semil  and  Rodis- 
fort,  Bohemia ;  Poremba,  Poland ;  Marschendorf,  Moravia ;  Neudorfel,  near  Zwickau,  Saxony ; 
Iberia,  at  Nertschinsk,  etc. ;  in  the  amygdaloid  of  Abyssinia.  Bed  varieties  occur  at  Campsie  in 
Sterlingshire,  with  red  stilbite ;  also  in  Fassa  Valley,  Tyrol ;  and  brown  in  ore  beds  at  ArendaL 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  amygdaloid,  presenting  white  and  flesh-red  colors, 
and  associated  with  lanmontite,  apophyllite,  thomsonite,  etc ;  also  at  Cape  Blomidon,  in  crystals 
an  inch  and  a  half  in  length ;  at  Martial's  Oove,  Isle  Haute,  Partridge  Island,  Swan's  Greek,  Two 
Islands,  Hall's  Harbor,  Long  Point 

In  the  United  States,  with  stilbite  and  chabazite  on  gneiss,  atHadlyme,  Ct,  and  Chester,  Mass. ; 
with  these  minerals  and  datolite,  apophyllite,  etc.,  in  amygdaloid  at  Bergen  Hill,  New  Jersey ; 
sx>aring]y  at  Kipp's  Bay,  New  York  Island,  on  gneiss,  along  with  stilbite;  at  McEinney's 
quarry,  Rittenhouse  Lane,  near  Philadelphia,  sparingly;  on  north  shore  of  Lake  Superior, 
between  Pigeon  Bay  and  Fond  du  Lac ;  in  minute  crystalB,  seldom  over  half  a  line  long,  with  hay- 
denite,  at  Jones's  Falls,  near  Baltimore,  on  a  syenitic  schist  (Levy's  heawmoniik,  which  is  crystal" 
lographi(»lly  and  optically  identical  with  heulandite). 

Named  after  the  English  mineralogist,  H.  Heuland. 

CsBiimi!  How  (Ed.  N.  Phil.  J.,  II.  z.  84,  1859)  is  near  heulandite  in  composition,  but  is  massive, 
with  a  subresinous  or  waxy  lustre,  H.=3'5,  white  or  yellowish-white  color,  and  itfhses  B.B.  with- 
out  intumescence.  How  obtained,  as  a  mean  of  two  analyses,  Si  57*57,  ^\  12*66,  Fe  1*14,  Mg 
1-87,  6a  9-82,  ^  0*37,  ti  16-69=99*12.  Forms  the  thin  outer  crust  of  amygdules  in  trap  of  the 
Bay  of  Fundy,  near  Black  Bock.  A  pure  spocies  could  hardly  be  expected  from  a  massivs 
material  in  sudi  a  condition. 


396.  BRJbl W ferrJUUITB.    Brooke^  Ed.  PhiL  X,  vi  112, 1822.    Diagonit  BreUh^  Char.,  118, 1882. 

Monoclimc.  67=86°  56',  7a  7=136%  0  A  14=157°  14';  a  :  J  :  c= 
1-0387  : 1  :  24715.  0  A  i-i=93°  4',  {? Ai4=90°,  0  A 7=93°  24',  0  hU 
=176°,  4-1 A  44=172°,  Brooke.  From  measurements  by  Mallet,  7  A  7= 
136°  13',  7Ai^=157°  17'-23',  7Ai-i=112°  12'-17',  (?Afi=175°  49' 
^65',  fi  A  f  1=171°  40'-43'.     Cleavage :  i4  highly  perfect. 

H.=4-5-5.    G.=2-432> Thomson;  2-46, Damour;  2-453,  Mallet.    Lu» 
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^11  tre  of  i-l  pearly;  of  other  faces  vitreous.    Color  white,  in 

clining  to  yellow  and  gray.  Streak  white.  Transparent — 
translucent.  Fracture  uneven.  Double  refraction  weak ; 
optic-axial  plane  normal  to  i-i ;  bisectrix  parallel  to  ortho- 
diagonal;  plane  of  axes  of  the  red  rays  inclined  21°-23^ 
to  ^,  and  70°-72°  4t'  to  0. 

Oomp.— 0.  ratio  for  ft,  fi,  Si,  fi=l  :  3  :  12  :  5,  corresponding  to  6  §i,  £], 
(l^r+i  Ba),  6  fi[=Silica  6S-5,  alumina  15*3,  baryta  7*6,  strontia  102,  watei 
18-4=100.  Analyses:  1.  Oonnel  (Ed.  N.  PhiL  J.,  xix.  85);  2,  Thomson  (Min., 
L  848);  3,  J.  W.  Mallet  (PhiL  Mag.,  IV.  xiriiL  218) : 

Si        ^       Fe      Ba      Sr      Oa       ]S 

1.  Strontian  63-67     17-49    0*29    6-76    8-32     1-35     12-58=100-45  ConneL 

2.  "  63-04    16-64 6-05    9*01     080    14-73=100-17  Thomson. 

3.  ''  (}) 54-32     15-26     008     6-80    8  99     1*19    13-22 =99'86  Mallet 

Pyr.,  etc. — According  to  Damour,  brewsterite  loses  water  in  unheated  dried  air,  experiencing 
a  loss  of  weight  of  1-65  p.  c.  in  the  course  of  a  month.  At  100"*  C,  after  2  hours,  the  loss  is  0-2 
p.  c.,  but  at  ISO"  C.  7*7  p.  c,  when  the  mineral  while  still  hot  is  electric,  the  crystals  mutuaUy 
attracting;  they  have  become  opaque  and  pearly;  by  48  hours*  exposure  to  ordinary  air,  the  losa 
is  reduced  to  2-7  p.  a  At  190**  0.,  the  loss  is  8-2  p.  c. ;  this  is  reduced  to  zero  after  48  hours' 
exposure ;  and  at  270°,  the  loss  is  lO-l  p.  c,  which  is  reduced  to  12  p.  c.  after  8  days* exposure. 
At  a  dull  red  heat  the  loss  is  12-8  p.  c.,  and  at  a  bright  red,  18-3  p.  c  B.B.  swells  up  and  ftises 
at  3  to  a  white  enamel    Decomposed  by  acids  without  gelatinizing. 

Obs. — First  obserred  at  Strontian  in  Argyleshire,  with  calcite.  Occurs  also  at  the  Giant's 
Causeway,  coating  the  cavities  of  amygdaloid;  in  the  lead  mines  of  St  Turpet ;  near  Freiburg  in 
the  Brisgau ;  at  the  Col  du  Bonhomme,  S.  W.  of  Mont  Blanc,  on  a  quartz  rock ;  near  Bardges,  in 
the  Pyrenees,  in  a  calcareous  schist;  and  it  has  been  reported  fh>m  the  department  of  the  IsikQ 
in  France. 

Named  after  Sir  David  Brewster. 

396.  MORDBNTTB.    Haw,  J.  Ch.  Soa,  II.  il  100. 

In  small  hemispherical,  reniform,  or  cylindrical  concretions.  Structure 
fibrous. 

H.=5.  G.=2*08.  Lustre  highly  silky.  Color  white,  yellowish,  or 
pinkish.     Translucent  on  the  edges.    Rather  brittle. 

Oomp.--0.  ratio,  It,  S,  Si,  d=l :  3  :  18  :  6  ;  corresponding  to  9  Si,  Si,  (f  Oa+i^a),  6d=:Si 
66-92,  Xl  12-66,  Oa 469,  Na  2-54^  It  18*29=100.    AnalysU :  How (1. c.) : 

Si  ^         Ca        ^a         d 

(i)  68-40      12-77      3-46      2*36      13-02=100. 

The  soda  mdudes  0*09  to  0*23  of  potash.    The  silica  varied  from  67-33  to  69-27. 

Pyr.,  etc. — ^Yields  water.  B.B.  fuses  without  intumescence.  Kot  perfectly  dcoomposed  by 
adds. 

Obs. — Occurs  near  Morden,  King's  Co.,  Nova  Scotia,  in  trap,  with  apophylXte,  barite,  and  a 
Drehnite-like  mineral ;  also  at  Peter's  Pointy  eight  miles  west^  with  gyrolite. 


APPENDIX  TO  ZEOLITE  SECTION. 

397.  SLOANITE    Meneghini  db  Beehi^  Am.  J.  Scl,  IL  xiv.  64. 

Orthorhombic.    /A /=105^     Cleavage :/ very  distinct.    In  radiatetl 
masses,  with  often  a  fracture  transverse  to  the  radiation. 
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H.=4*5.    6.=2'441.    Lustre  pearly.    White.     Opaque. 

OOMP.— 0.  ratio  for  ^  IS,  §1,  ]6[,  from  analjsisrr:!  :  5  :  7  :  l=SUica  42*7,  alami:;a  34*9,  lime 
11-4^  water  110=100.    Aiialysia ;  Bechi  (Am,  J.  Sd.,  II.  xiv.  64): 

Si  2a  Ca        Mg        ^a         £:  £[ 

42-19        8500        8-12        267        0-25        O'SO        12-60= 100-76. 

Pnt,  Bra — ^Yields  water.    B.B.  fuses  without  iatumescenoe  to  a  white  enameL    Dissolvea  ir 
the  adds  even  in  the  cold,  and  gelatinizes. 
From  the  gabbro  rosso  of  Tuscany. 

398.  Saspaohite  Desdoizeaux  (Min.,  L  420).  A  zeoliHc  mineral  from  Saspach  in  KaiJserstuhl, 
afforded  J.  SdiiU  (Jahrb.  Min.  1846,  452)  Si  61-50,  il  16-51,  Oa  6-20,  fi:  6*82,  Mg  1-98,  fi  17-00 
=99-96.  OoGurs  in  tufts  of  fibres  and  concretions;  G.= 1*466;  H.=4— 6;  white  or  colorless; 
lustre  silky  to  vitreous.  Easily  soluble  in  muriatic  add.  Occurs  in  doleryte  in  cavities,  and  ii 
often  overlaid  by  fai:gasite  and  apophyllite. 


ni.  MAEGAEOPHYLLITE   SEOTIOK. 

The  Margarophyllites,  whose  general  characteristics  are  mentioned  on 
page  393,  have  the  ciystallization  of  the  micas,  and  the  name  alludes  tc 
the  pearly  folia.  Massive  varieties  are,  however,  much  the  most  common 
with  a  large  part  of  tlie  species,  and  they  often  have  the  compactness  of 
clay  or  wax.  Talc,  pyrophyllite,  serpentine,  are  examples  of  species 
presenting  both  extremes  of  structure ;  while  pinite  occiu's,  as  thus  far 
known,  only  in  the  compact  condition. 

The  proportion  of  silica  ^varies  widely,  the  oxygen  ratio  between  it  and 
the  bases  having  the  limits  3  : 1  and  ^ :  1,  corresponding  to  tersilicates  at 
one  extreme  and  the  lower  of  subsilicates  at  the  other,  Eut,  reckoning  the 
water,  or  part  of  it,  among  the  bases,  the  species  may  all  be  arranged 
under  the  heads  of  Bisilicates,  Unisilicates,  and  Subsilicates ;  and,  although 
there  must  be  much  that  is  hypothetical  in  such  an  arrangement,  the 
method  is  adopted  beyond. 

This  method  of  arrangement  is  in  fact  no  more  arbitrary  than  the  common  one  of  making  no 
account  of  the  water.  Talc  has  the  oxygen  ratio  for  the  silica,  bases,  2|^ :  1 ;  but,  at  the  same 
time,  it  contains  water,  and  holds  it  even  when  highly  heated,  thereby  indicating  that  part,  at 
least,  of  the  water  is  basic ;  and  with  basic  water  the  ratio  may  be  2 :  1,  or  that  of  a  true  Bisil- 
icate.  The  arrangement  of  talc  at  the  head  of  the  Bisilicates  appears,  tiierefore,  not  to  be  alto- 
gether arbitrary.  Pyrophyllite  is  a  true  alumina  talc,  it  having  the  same  oxygen  ratio  as  talc, 
and  like  structure,  lustre,  greasy  feel,  and  even  range  of  color ;  and  it  has  its  place,  therefore, 
next  to  talc^  among  the  Bisilicates.  Serpentine  has  not  silica  enough  for  a  BisUicate ;  but,  with 
half  of  its  water  basics  it  is  a  Unisilicate.  Kaolinite  is  identical  with  serpentine  in  oxygen  ratio, 
as  pyrophyllite  is  wil^  talc,  and  is  similarly  a  Unisilicate.  Pinite  has  the  same  ratio,  excepting 
hairless  of  water,  and  is  strictly  an  alumina-alkali  serpentine;  and  palagonite  is  another  of  like 
ratio  and  characters.  These  species,  moreover,  are  all  related  to  Uie  margarodites  or  hydrous 
micas. 

In  the  following  table  the  species  are  distributed  under  the  three  heads  above  mentioned.  The 
catalogue  of  the  species  and  their  formulas  in  the  first  two  of  these  subdivisions  is  followed  by  a 
table  containing  the  oxygen  ratio  for  the  protoxyds,  sesquioxyds,  silica,  and  ^vater,  and  also,  in 
another  column,  those  for  the  bases,  silica,  and  water ;  and  under  tl  in  the  latter,  a  fraction  is 
added  in  parentheses,  which  indicates  what  proportion  of  the  wa'/or  (when  any)  is  made  basic  io 
the  formulas. 
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OZT6EN  OOMFOTTinHk 


ABRANGEMENT  OF  THE  SPECIR& 


I.  BISILICATES. 


L  TALO  GBOUP.    Foliated  when  crystallized. 


899.  Talo  a 
B 

400.  Ptbophtlutb 

401.  PlHUTB 


ttfi+tAg)8i 


6ie|e,|(iH,+j^) 

ae|e.KiH.+tMg)+:V«q 
Sie|e,KiH,+t/9Al)-TVaq 
Sie|e«|(KH„K.,B)+|/9Al)4-:%fi 


IL  SEPIOLITli  GBOUP.    Contain  magnesium  or  alnminnm.    Known  only  masslre. 


402.  SBFIOLEn 

403.  APHBODm 

404.  Cemoutb 
406.  Skeotitb 

406.  MOlSTMOBILLONrrE 


ttS+tAg)fli+ifi: 

AgSi+ilft 

(tfi»+i3kl)fli«+fi 

(ifi»+i3tl)Si»+4ifl 
ttfi«+fXl)8i»+6fi 


Sie|e,|(iH,+tMg)  +  taq 

sie|eji«g+ioq 

6ie|e,KiH,+i/?AlHJaq 
Si  e|e,|(i  H, + JiffAl)+l|aq 


m.  GBIiOBOPAL  GBQUP.    Contain  iron  in  the  sesqaiozyd  state. 

407.  Stilpkouelanb       (B',(Fe,£l))5i'+2£[  6ie|et|(B»/9^]M))+f  aq 

408.  OnLOBOPAL  (J'e*,9e)Si+4i£[  Sie|esi(Fe,^Fe)+liaq 

409.  GiAucoKira 

410.  Obladonitb 


B  S  gi    £[    BS  Si    £[ 


B  S  8i    £[    Bfi  Si   £[ 


Talo  A             1 

H 

i 

H  i 

amoUte                1 

8 

1 

1    8 

Hi) 

B             1 

2i 

i 

^  i(f) 

Rmectite                1 

4 

4? 

1    4 

4(i) 

Pyrophyllite 

I     2i 

i 

2i    *(f) 

Montmorillonite     1 

n 

21 

1     2i 

H 

Fihlite             I 

8  20 

2 

n  t(i) 

Stilpnomelane 

1     2 

* 

SepioUte           1 

8 

1 

3       1(1) 

Ohloropal               1 

2 

i 

1     2 

i 

Aphrodite        1 

2 

i 

2      i 

Glauoonite        1    3 

9 

3T 

I    2i 

ft 

n.  TTNISIUCATES. 


lY.  SERPENTINE  GBOUP.    Oontahi  magnesium. 


411.  SEBFRNnm 

412.  Bastub 
443.  dswetuth 

414.  Gbbolttb 

415.  HZDBOFBZn 

416.  GKHTHm 

417.  Sapovitb 


(lfi+lAg)»ft+iA 

(lfi-!.liig)«Si+tA 
(ifi+iAg)Si+ifi 
(lfi+l(*g,*e))«8i+iA 

(ia+i(]Sri,Mg))«Si+jfi 


SI|e4|aH.+fMg),+iiq 

Si|e4|(H,+l^).+Jaq 
Si|e4KiH.+iMg).+iaq 
Bi|e4|(iH,+l^,Fe))«+t«q 
Si|e4K*H.+i(Ni,^)),+i*q 
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V.  KAOLINITB  GBOUP.    Contain  ahiminun. 


448 


418.  Pholerixb 

419.  KAOUorm 

420.  HiiLLOTBin 

431.  SAMom 


Xl*a«+4fi 

(tfi«+iXl)«9i«+|fl 

(ifi*+i3tl)«8l«+3fi 


Si|e4|(iH,+t^Al),+4tq 


YI.  FINITE  GROUP.    Ck>ntain  alaminnm,  and  generally  alkali  metals. 


422.  Fonni 

423.  CATAflFXLCn 

424.  BiHABlTB 

425.  PALAGOKm 


ttfi«+f(f,Xl))«fli» 
(|A«+t5l)«Si»+lA 
(ift»+i5l)»Si»+tfi 
(ifi'+*(»',Sl))'9i*+na 


fiiie^KI  (K„6a,Mg)+t /?Al),+iai 

fii|e«|(i^.€a)+i^iU).+laq 

ei|e.|(iH.+*(B,/?(Al,Fe)),+aq 


TH  MABGABODITB  GBOUP.     structure  micaoeous.     Contain  aluminum,  and  generaUy 
alkali  metals. 


426.  PAHLUMin^  A 

B 

427.  GBOFFin 

428.  YOIOTITB 

429.  MaBOABOPITB 

430.  DAXouBm 

43L  PaRAOONITB 

432.  EUFHTLLinB 

433.  (ELLAOHXEm 

434.  CooEEnx. 


(KiB[+ift)»+t(*l,|fe))-8i» 

(l(ifl+4»)«+»(Xl,Fe))«Si»+tfl 

(i(ifi+*A)'+i3tl)*Si»+fi 

(i]ft»+i(5l,Fe))«Si"+8  6 

(iCttt+iS)'+»(*l,3Pe))«8f 

(i(|fi+it)"+l(Xl,Fe)«S? 

(l(ifi+tSa)«+iSl)«Si« 

(4]ft»+tXl)'Si«+ifi 

(*(itt+ift)'+*Sl)*Si» 


«|e4Kt'(H„  «)+!  iff(Al,  3Pe)), 
Si|ej(|(H„»)+ J/S(A1,  Fe)),+|  a 
6i|e4|(i(H„  »)+i/?Al),+iaq 
Si|e4|(i*fc+iiff(Al,  Fe)).+aq 

Siie^KHH,,  B:«)+f /?(Ai,  Fe)). 

Si|e4Kl(H„K.)+i^(Al,Fe)), 
6i|e4|(i(H„Na,)  +  fiffAl), 

Si|ej(i(K„NaO  +  |/?Al).  +  t«l 
6i|e4(J(H.,K.,«)+t/JAl), 


ym.  HISINGEBITE  GBOUP.    Condat  largely  of  iron,  or  iron  and  manganese. 


435.  HlSDrOEBITB 

436.  EXMAVKITB 

437.  KsoTOCiA 

4S8.  SffUBaUTB 

489.  GnuNGini 

440.  JOLLTTB 


{Jfl»+fFe)*8i»+4fl  Si|e4Ki(H„  B)+f  iffFe)«+ Jaq 

(ifl"+f  (*e.  An)VSi«+fi  Si|e4|(tH,+t(Fe,  Mn))»+taq 

(ifi«+f(An«,%»,l»e))»8i»+3fl    6i|e.|(JH,  +  t(Mn,^/?Fe),  +  tftq. 


Cft»,Fe)*8i«+6A 
(i»'+fSl)»gi«+4fi 


6i|04|(«,/?Fe)a+2aq 
Si|e4|(i(Fe,  Mg)+f /9A1),+Jaq; 


Appendix,~^4Al,  EpiOHLOBin.    442.  PoLTHisBiTB.    443.  Lilutb. 


iCt   fi  ffi  ^     ltfi8i  H 


ft  fi  Si  fi     &S  Si  £[ 


Serpentine 

3 

4    2 

3    4    2(« 

Pinito 

1    8  12    8 

8    4     1(f) 

DewejUte 

2 

8    3 

2    3    3(J) 

C^taspilite 

3    5    8    1 

4    4    i 

CeroUte 

2 

4    8 

2    4    3(t) 

Biharite 

2    1     8    i 

8    8    t 

Hjdrophite 

2 

3    8 

2    3    3(i) 

Palagonite 

I    2    4    n 

3    4    n 

Genthite 

2 

3    3 

3    3    3(i) 

Fahlunite,  A 

13    5     1 

4    5    Itt) 

Pbolerite 

3 

3    2 

3     3    2 

B 

18    5    2 

4    5    2tt) 

Kaolinite 

8 

4    2 

3    4    2(i) 

Voigtite 

112    1 

2    2     1 

HaOoysite 

3 

4    8 

3    4    8(i) 

Groppite 
29 

2    3    6    2 
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ft  ft  Si  fi 

ftfiSi  tL 

&  IE  91  ft 

fiSft  tL 

lUigarodito 

16    9    2 

7     9    2(1) 

Hinngente 

2    3    3tt) 

Damoorito 

1    9  13    2 

10  12    2  (\) 

Ekmaonito 

4          6     S 

2    3    Id) 

ParagonHe 

1     9  12    2 

10  12    2  (t) 

Neotocite 

«  »  aid) 

EapbjUite 

18    9    2 

9    9    2 

GffliDgifte 

111 

CEIlaeherite 

14    6    1 

6    6    l(i) 

Jonjte 

12    8    2 

1     1    ♦ 

Oookeite 

m.  SUBSILICATES. 

The  spedes  here  amoged  as  SubBilicates  seem  to  blend  iodeflnitelj  with  the  TTnUdticates 
The  commoii  chloritee  bare  atomically  three-foartha,  two-thirda^  or  leaa,  of  eilioa  than  baoeo,  and 
are  manifestlj  aubsilicate  in  ratio.  But  thej  graduate  into  the  pyroaderltea,  which  are  troe 
UniailicBtea,  if  the  water  is  not  partly  basic,  and  thus  pass  into  tlie  margarodites  above.  Yet  the 
pjroaderites  bare  so  much  resemblanoe  to  the  chloritea  that  thej  seem  to  belong  to  tiie  same 
natural  group.  ^ 

Under  the  uncertainty  with  regard  to  the  amount  of  bamc  water,  the  spedea  are  enumerated  in 
the  following  table  with  their  oxygen  ratios,  and  with  the  oonstituenta  unarranged  into  formnlaa. 

It  ia,  however,  interesting  to  observe  that  the  species  of  pyrosderites  and  dilorites  may  all 
have  the  formula  of  a  two-thirds  sflicate  if  all  or  part  of  the  water  be  made  basic;  and  if  the 
ratio  3  :  2  be  the  right  one  for  this  first  section  of  the  Subsilicates,  the  Subsilicates  will  then 
have  the  ratio  3  :  2  for  the  first  or  Chlorite  groups  2  :  1  for  the  second  or  Chlohtoid,  and  3  : 1 
for  the  Seybertite  group.    In  a  second  table  below,  the  formulas  are  written  on  this  scheme. 

L  0HL0H1TE  GBOUP.    0.  ratio  for  bases  and  silica,  water  excluded,  1 : 1  to  3 :  2. 


2(|4g'+i«l),8Si,3fl 
2(|(ftg,0a)«4-|Xl),8Si,3fi 
2(|Ag'+»(3kl,3Pe)),38i,8a 
8(|Mg'+i3kl),9Si,12fi 

8(»Ag'+|(Xl,Fe)),98i,12ft 

(fftg«+|iix8i,ilS 

8(t(i%'+i*'e)+f  51),  Si,  lifl 


ft  S  Si  £[ 

&& 

Si 

^ 

4    2 

6    3 

1 

1 

ift) 

446.  GHOnOBITB 

3  2 
2    8 

4  2 

5    ^ 

413 

1 
1 
4 

1 

2(i 

1 
3 

i48.  PJSMHIMITK 

449.  Delbssitb 

450.  RiFIDOLXTE 

6     3 

6    4 

4 

3 

2(i) 

461.  IiEUOHTEinBEBaiTB 

4i3 

6    8i 

8 

2 

U 

452.  Pbogblobitb 

4    3 

4»3i 

8 

2 

1* 

453.  GRKKGlBmTa 

455.  Ketaohlobre 

3    8 

4    8 

8 

2 

li 

8(i(*e,fin)»+i»e),Si,lift 


n.  GHLOBITOID  GBOUP.    0.  ratio  for  bases  and  sihca,  2 :  1,  or  nearly. 

457.  COBUITDOFHILITB  1    1  1  t  2  1  f  4(i(ittg+i#e)"+iXl),8Sl, 6^ 

458.  ChlobitOXD  18  2  1  2  1  i  4(i^e*+i£lX3Si|8£[ 

459.  Mabcusitb  16  4  1  T  4  l(t)  7 (| Oa>+f  SIX 6 Si, 3 fi 

460.  Thubikoitb  2    3  8  2  6  8  2(i)  *  10(|9e'+i(Sl,9e)X9Si,12  A 


m.  SETBBRTITE  GROUP.    0.  ratio  for  bases  and  sQica,  3  :  1  (to  4 :  1  r). 
461.  SBTBBRTlfB  6    9    6    i  ^    I     h  2(}(3kg,  Oa)'+}£l),  Si,  i  fi[ 
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Eormnlas  of  the  SabsilicateB  based  on  the  ratios  3  :  2,  2  : 1,  3  : 1. 
CHLOEITE  GBOUP.    0.  ratio  for  bases  and  silica  3  :  2. 


pTBOflCJLBRITB  (}(fl,  fig)»+t3tl)8i 

Chokiobot  (Hck  *g,  Ca)»+iV3fcl)  Si 

JrnmBOB  (A(^Sg)*+Ail)8i+iS 

PrasiNiTB  (U  (fl,  *g)"+/r  il)  Si +fl 

RiPiDOLiTB  (Kfir,  Ag)»+i(3fcl,  Pe))Si+fi 
LBacHTKifBEBam   (}Ag'+}3Scl)di+ii£[ 

Pboohlomtb  (t  (Mg,  *e)»+tXl)  fli+ljfl 

CHONSiMmTB  (i  (fe,  An)»+i3Pe)  Si+lifi 


8(H„Mg)+|/9Ai),e|e4|Si 

(H(H„Mg,6a)+A/»Al).e|e4|fii 

(A(H„Hg)+A^Ai),e|e4|si+iJKi 

ftKH„^)+A^Al),e|e4|Si+aq 
(f  (H„  afe)+i/9(iW,  Fe)),  e|e4  Si+aq 
(JMg+f^3fcl),e|e46i+faq 
a(Mg,Fo)+»^Al),e|e.|8i+Jaq 
(i(Fe,Mn)+i^Fe),e|ejSi+|aq 


CHLORITOID  GROUP.    0.  ratio  for  bases  and  silica  2 :  1. 


OORUNBOPHIUTB  (i(fig,  *e)»+ia)*  8i'+6  fi 

Chlobitoid  (i*e»+iXl)*8i'+8A 

MiROABTEB  ^^'^  /^-M-L^Xma-i 

Thubdtgitb 


(i(Mg,Fe)+iiffAl)4e.|e,|a+taq 
(iFe+f/?Al)4e,|e4|Si+aq 
(i(fi,Ca)»+fil)*fli»  (i(H„«a)+ii(?Al)4e,|e4|fii 

(i(fi,*e)*+i{a, Fe))*fli»+  2fl    (i(Ha, i^)+i/9(Al, Pe))4e, |e4|Si  +  f aq 


SBYBERTTTB  QBOUP.    0.  ratio  for  bases  and  silica  3 : 1. 
Bctbbmitb  (I  (Ag,  Oa)»+  J  Sl)»  gi+i  A  (f  (Mg,  €a)+f  H  M).  O,  \e,\  Si + i  aq 

APPENDIX  TO  HYDROUS  SILICATES. 


462.  WoLOHOSHEorra 

463.  SSLWTKIXB 

464.  ChROKB  OOBIB 

465.  MiLOSCHIIB 

466.  Paaun 


Si,  Sr,  Fe,  fi: 

Si,;^^,]i[g,]e[ 

Si,  ^,  3kl,  l^e,  ft 
(Xl,€r)Si+8ft 

S],S],]Sri,ft 


467.  OHLOBQPHJBm 

468.  KuFffrxuiiTJi 

469.  OHAKOisrni 

470.  ALTm 


&i,9e,ft 
Si,Sl,Pe,J*e,ft 


470A.  PlOBOfLUTTF  S^  Ag,  Oa,  F,  ft 


I.    BISILICATES. 

399.  TJiJbO.  MayK^rif  XiBof  Thojphr,  Uagnetis,  Cfrnn,  Talck,  Glimmer,  Agric^  Pos&,  264| 
Interpr.,  466^  1646.  Talk,  Greta  Brianzonia,  0.  Hispanica,  0.  Sartoria,  Te]g8ten=Lapis  Onaria, 
WaH,  Min.,  133,  134^  1747.  Talcum,  TSlgsten,  Specksten,  Steatites,  Orongt^  miL,  89,  75, 
175&  Talc,  Soapstone,  Steatite,  Potstone.  Oraie  de  Brianyon,  eta  I^.  Pyrallolite  pt 
Ifordeiuk^  Schw.  J.,  zzxl  889, 1820.    Bensselaerito  Bmmima^  Bep.  G.  of  N.  T.,  1837, 152. 

Orthorhombic.    I ^  /=120°.     Occurs  rarely  in  hexagonal  prisms  and 
\  'lates.    Clea^'age :  basal,  eminent.    Fpliated  massive ;  sometimes  in  globn- 
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lar  and  stellated  groups ;  also  granular  masgiye,  coarse  or  fine ;  also  com 
pact  or  cryptocrystalline. 

H.=l— 1*5.  G.=2-566— 2"8.  Lustre  pearlv.  Color  apple-green  tc 
white,  or  silvery-white;  also  greenish-gray  and  dark  green;  sometimes 
bright  green  perpendicular  to  cleavage  surface,  and  brown  and  less  trans- 
lucent at  right  angles  to  this  direction ;  brownish  to  blackish-green  and 
reddish  when  impure.  Streak  usually  white;  of  dark  green  varieties, 
lighter  than  the  color.  Subtransparent — subtranslucent  Sectile  in  a 
high  degree.  Thin  laminae  flexible,  but  not  elastic.  Feel  greasy.  Optic- 
axial  plane  i-l ;  bisectrix  negative,  normal  to  the  base ;  Descl. 


Var. — 1.  ^UcUedf  TUc.  Consists  of  folia,  usually  easily  separated,  having  a  greasy  feel,  and 
presenting  ordinarily  light  green,  greenish-white,  and  white  colors.    G.=2'65— 2-78. 

2.  Massive^  SteaiUe  or  Soapsttme  (Speckstein  Cfisrm.).  (a)  Ck>arse  granular,  gray,  grayish-green, 
and  brownish-gray  in  colors;  H.=  1—2*5.  Pol-tiione  or  Lapia  oUaria  (Topfetein)  is  ordinary  soap- 
stone,  more  or  less  impure,  (b)  Fine  granular  or  cryptocrystalline,  and  soft  enough  to  be  used  as 
chalk;  as  the  Drench  chalk  (Ci-aie  de  Brianfon),  which  is  milk-white,  with  a  pearly  lustre,  (c) 
BensseherHef  ciyptocryBtalllne,  or  wax-like  in  composition,  but  often  having  the  form' and  deavage 
of  sahlite  or  pyroxene,  and  evidently  pseudomorphous ;  colors  whitish,  yellowish,  grayish,  gre€n- 
ish-white  to  very  dark,  and  sometimes  pearl-white;  H.=3— 4;  G.=2*874,  Beck;  2*767,  fr.  Greu- 
ville,  2*644,  £r.  Charleston  Lake,  in  Canada,  Hunt;  usually  translucent  in  pieces  a  fourth  of  an 
inch  thick.  Some  agalmatolite  is  here  included,  {d)  Indurated  ialc  An  impure  slaty  talc, 
harder  than  ordinary  talc.  Talcose  slate  is  a  dark,  slaty,  argillaceous  rock,  having  a  somewhat 
g^reasy  feel,  which  it  owes  to  the  presence  of  more  or  less  talc. 

JPyraUobie  is  partly  pseudomorphous  steatite,  after  pyroxene,  like  rensselaerite.  It  varies  ex- 
ceedingly in  composition,  as  shown  by  Arppe  and  others,  and  as  recognized  by  A.  E.  Norden- 
skiold  in  his  Finland  Mineralogy,  the  silica  ranging  from  49  to  76  p.  c.  It  indudes  pyroxene, 
therefore,  in  various  stages  of  steutitic  alteration.  Three  analyses  are  given  beyond  (Nos.  37-39), 
and  others  on  p.  221,  under  pyroxene.  Anal  40  is  of  the  same  material  from  Finland,  referred 
by  Scheerer  to  hia  pilkaraTidUe.  The  true  pitkarandite  is  similar,  but  afforded  12*71  p.  c.  of  Fe, 
and  9*17  Oa  (see  anal.,  p.  221). 

Oomp.— 0.  ratio  for  Ag,  §1=1  :  2^,  with  a  varying  amount  9f  water  in  both  talc  and  steatite, 
from  a  fraction  of  a  per  cent,  to  7  p.  &  In  some,  the  ratio  for  Mg,  Si,  1^=1  :  2^  :  ^,  correspond- 
ing to  the  formula,  the  water  being  basic,  (^  Mg+i  A)  Si=Silica  62*8,  magnesia  33*5,  water  3*7 
=  100.  In  the  larger  part  about  1 :  2i :  i=(|  Sg+i  fl)  Si-h  A  li=Silica  62*0,  magnesia  38-1, 
water  4*9= 100.  The  formula  is  commonly  written  Mg"  Si*-h2  fi.  The  water  is  driven  off  only 
at  a  high  temperature,  and  in  some  analyses  that  have  been  made  it  has,  on  this  account,  not 
been  detected. 

AnaL  33-86,  by  Lychnell,  Kersten,  Genth,  and  Senft,  afford  nearly  the  formula  fig*  Si'.  It  may 
be  that  free  silica  (quartz)  is  sometimes  present,  and  that  thence  comes  an  occasional  excess  of 
this  ingredient 

Analyses:  1,  Marlgnac  (BibL  Univ.,  1844);  2,  Klaproth  (Beitr..  v.  60);  3,  J.  Schneider  (J.  pr. 
Ch.,  xliii.  316);  4,  Hermann  (J.  pr.  Oh.,  xlvi.  231);  5,  6,  v.  KobeU  (Kastu.  Arch.  Nat.,  xii.  29); 
7,  Beck  (Min.  N.  Y.,  297);  8,  Delesse  (Rev.  Scientif,  etc);  9,  Wackenroder  (J.  pr.  Ch.,'xxii.  8); 
10,  Delesse  (L  o.);  11,  T.  S.  Hunt  (Bep.  G.  Can.,  1857,  454,  and  1863,  470);  12-22,  Scheerer  and 
Bichter  (Fogg.,  Irxriv.  321);  23-25,  T.  a  Hunt  (L  c.,  469,  470);  2G,  Brandos  (Jahresb.,  iv.  156); 
27,  Scheerer  (I  a);  28,  T.  a  Hunt  (1.  c);  29,  Scheerer  (1.  c);  30,  Tengstrom  (Jahresb^  iv.  166) 
31-33,  Lychnell  (Fogg.,  xxxviiL  147);  34,  Kersten  (J.  pr.  Gh.,  xxxvii.  164);  35,  Genth  (Am.  J 
Sd.,  IL  xxxiii.  200);  86,  Senft  (ZS.  G.,  xiv.  167);  37,  Nordenskiold  (Schw.  J.,  xxxl  389);  38,  39 
Arppe  (Finsk.  Min.,  43,  44,  Act.  Soc.  Scl  Fenn.,  1867);  40,  Scheerer  (Fogg.,  xdil  1U3): 

Si        £l      j*e      %       IGC 


1.  Qhaaouni,  Fol.  tale 

62*58 

. 

1-98 

85*40 

0-04-100  Marignac. 

2.  St  Gothard,    " 

3.  Ohina,  AgaimaL 

6200 
63-29 

0-53 

2*25 
2-27 

30*60 
81-92 

0-50,  K  2-75=98*00  Klaproth. 
0-78,  An  0*23=99*02achneid«r. 

4.  Slatoust,      Taic 

69-21 



2*26 

34*42 

1-00=99-39  Hermann. 

5.  Katharinenb., " 

62-80 

0-60 

110 

81-92 

1*92=98-34  KobelL 

6.  Greiner,          " 

62*80 

1-00 

1*60 

82-40 

2*30=100-10  KobeU, 

7.  Canton,  N.  T.,  Senss. 

69-76 

.... 

8*40 

32-90 

2-85,  Ca  1*00=99*90  Beck. 

8.  ZiUerthal,  ItLic 

6800 

ir. 

83-60 

3*40=100  Delesse. 
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Si 

Si 

tB 

Ag 

fi 

d.  China,  AgaimaL 

61-97 

0-67 

33-03 

3-48: 

to.  B.  Island,  Tak 

61-75 

1-70 

31-68 

3-83= 

11.  Potton,  Can.,  SteaiUe 

69-50 

0-40 

4-60 

2916 

4-40, 

12.  Tyrol,  Taic 

62-38 

1-42 

31  19 

4-73, 

13.  Ologgnilz,  indw'd 

62-47 

0-13 

0-47 

32-08 

4-78= 

14.  Wunsiedel,  JP^eud. 

62-36 



1-84 

81-32 

4-78= 

15.           "             " 

62-07 

0-39 

1-69 

81-13 

4-83= 

16.  FenestreUes,    " 

62-29 

015 

1-22 

31-66 

4-83= 

17.  China,  AgalmaL 

62-80 

006 

1-6-2 

31-32 

4-89= 

18.  Piedmont 

61-96 



1-47 

31-02 

4-92= 

19.  St  Gtothard,  TaUe 

60-85 

1-71 

0-09 

32-08 

4-96= 

20.  Wunsiedel,  SUaiUe 

62-03 

— 

1-88 

81-44 

4-96= 

21.  Parma, 

62-18 

tr. 

2-63 

30-46 

4-97= 

22.  Roraas,  Thde 

61-98 

0-04 

1-59 

30-41 

504= 

23.  Elzivir,  Can.,  SteaUie 

69-10 

3-61 

2905 

5-66= 

24.  Canton,  N.  Y.,  Rensa, 

6110 



1-62 

31-68 

6-60= 

25.  Grenville,             " 

61-60 



1-68 

31-06 

5-60= 

26.  Baireuth,  SteaiUe 

60-12 

8-02 

30-15 

5  63= 

27.  Zoblitz,          " 

60-31 

0-79 

•2-11 

29-94 

5-87, 

28.  Charleston  L.,  Renea. 

29.  Pressnitz,  Tak 

61-90 



1-46 

80-42 

6-64= 

68-46 

0-09 

1-09 

82-83 

6-56, 

30.  Abo,  Steatiie 

68-96 

0-78 

28-25 

6-65, 

SI.  Mt  Oaunegou,Pyr.,5«M«fe  66-70 

2-41 

80-23 

82.  ScoUand,                      " 

64-58 



6-86 

27-70 

= 

83.  Sala»                            " 

63-18 

2-27 

84-80 

= 

84.  Voigtsberg,                 " 

6602 

0-81 

31-94 

0-20, 

35.  Webster,  N.  C,  JW.  tofc 

64-44 

0-48 

1-39 

33-19 

0-34, 

36.  Eittelstbal,  SteaUie 

66-94 

106 

29-66 

1-60= 

37.  Finland,  F^/raU. 

66-62 

8-88 

0-89 

23  38 

3-58, 

38.        •<            " 

67-49 

l-ll 

1-26 

80-06 

7-80, 

89.        "            » 

68-87 

0-84 

2-18 

23-19 

7-32, 

40.        "        FiOearand. 

60-06 

5-67 

1-68 

2713 

4-62, 

=99-16  Wackenroder. 
=98-96  Delesse. 
^i  ^.=97-95  Hunt 
'^i  0-20=99-92  Scheeier. 
=99-93  Scheerer. 
=99-79  Scbeerer. 
=100-11  Scheerer. 
=100*04  Scheerer. 
=100-19  Scheerer. 
=99-37  Scheerer. 
=99*68  Scheerer. 
=100-31  Kichter. 
=100-14  Richter. 
=99*06  Scheerer. 
=97 -Si*  Hunt 
=  100-05  Hunt 
=99-79  Hunt 
=98-92  Brandes. 

Ni  0-30,  l^e  0-45=99-77  Sdbeerar 
=  100-31  Hunt 
Ca  0-61=99-64  Scheerer. 
Pe  0-6= 100-28  Tengstrom. 
=99-34  LydineU. 
=99-08  Lychnell. 
=99-70  LychneE 
Na  (ti:  tr.)  0-75=99-72  Kersten. 
:^i  0  23=100-07  Genth. 
=99-24  Senft 

Ca  5-58,  Mq  0-99,  bit  loss  6-38  K 
Mn  0-69,  Ca  2-90=100-80  Arppe 
Oa  8-74 =100-64  Arppe. 
Fe  0-67=99-83  Scheerer. 


*  After  separating  about  8*6  p.  e.  of  carbonates  of  lime  and  magnesiik 


luanalS,  G.=2  763,-  9,  G.=2-747;  12,  G.=2  69;  18,  G.=2-78;  18,  G.=2*79;  22,  G.=2-78, 
33,  G.= 2*795 ;  36,  G.=2-CS2.    For  other  analyses  see  Scheerer,  Pogg.,  Izxxiv.  340-360. 

Stromeyer  found  0-4  if^i  in  the  talc  of  Roraas,  and  0*43  Ni  in  that  of  SeU. 

The  steatite  from  Gopfersgrun,  in  which  Klaproth  found  but  59*5  per  cent  of  silica,  along  with 
Mg  30*5,  ^e  2*8,  £[5*6  (Beitr.,  il  177^  is  what  has  been  called  hydrosteatite.  An  impure,  leek-greea 
indurated  talc,  from  Bristol,  Ct, aflforded H. H.  Lummis (Am.  J.  JSci.,  II. xxxl  308) Si 6400,  f'e  4*76, 
Mg  27-47,  A  4-80=98-52.  The  Fenestrellos  (Piedmont)  pseudomorph  had  the  cleavage  of  hom< 
blende;  of  those  of  Wunsiedel  (fVom  Gopfersgriin),  No.  15  was  a  pseudomorph  after  quartz,  and 
14  afler  dolomite.  <« 

Pyr^  elc — ^In  the  closed  tube  B.B.,  when  intensely  ignited,  most  varieties  yield  water.  In 
the  platinum  forceps  whitens,  exfoliates,  and  fuses  with  difficulty  on  the  thin  edges  to  a  white 
enameL  Moistened  with  cobalt  solution,  assumes  on  ignition  a  pale  red  color.  Not  decomposed 
by  adds.    Rensselaerite  is  decomposed  by  concentrated  sulphuric  acid. 

Obs. — ^Talc  or  steatite  is  a  very  common  mineral,  and  in  the  latter  form  constitutes  extensive 
beds  in  some  regions.  It  is  often  associated  with  serpentine,  talcose  or  chloritlc  schist,  and  dolo- 
mite, and  fk«quently  contains  crystals  of  dolomite,  breumierite,  asbestus,  actinolite,  tourmaline, 
magnetite. 

Steatite  is  the  material  of  many  psendomorphs,  among  which  the  most  common  are  those  after 
pyroxene,  hornblende,  mica,  scapolite,  and  spineL  The  magnesian  minerals  are  those  which  com- 
monly afford  steatite  by  alteration;  while  those  like  scapolite  and  nephelite,  which  contain 
soda  and  no  magnesia,  most  frequently  change  to  pinite-like  psendomorphs.  There  are  also 
steatitio  psendomorphs  after  quartz,  dolomite,  topaz,  chiastolite,  staurolite,  cyanite,  garnet, 
idocrase,  chrysolite,  gehlonite. 

Hunt  has  shown  that  talc  (or  steaUte)  is  a  rare  mineral  In  Azoic  or  prassilurian  crystalline  rocks. 
The  occurrence  of  renseDaerite  in  these  rocks  in  northern  New  York  is  no  exception,  any  monj 
than  pyraUolite  in  those  of  Finland,  these  being  products  of  subsequent  alteration  or  metamoi 
phisuL 

Apple-green  talc  occurs  in  the  Greiner  mountain  in  Saltzburg ;  in  the  Yalais,  and  other  placet 
above  mentianed;  also  in  Cornwall,  near  Lizard  Point,  with  serpentine ;  in  Scotland,  with  sea 
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pontine,  at  Portsoy  and  elsewhere;  on  Unst,  one  of  tho  Shetland  islands ;  at  Grokj  Head,  Dang 
low, Ireland;  eta 

In  N.  America,  foliated  talo  occars  in  Mainej  at  Dexter.  In  Vermonif  at  Bridge  water,  handscmc 
green  talc,  with  dolomite ;  at  Athens  or  Grafton,  Westfield,  Marlboro,  Newfane.  In  New  Hamp' 
ahirCf  at  Franoestown,  PeUuim,  Orford,  Keene,  and  Richmond.  In  Masa.^  at  Hiddlefleld,  Windsor, 
Blanford,  Andover,  and  Chester.  In  R  Jslandf  at  Smithfleld,  delicate  green,  and  white  in  a  crjs- 
talline  limestone.  In  K.  Torkf  near  Amity ;  on  Staten  Island,  near  the  quarantine,  common  and 
indurated;  four  miles  distant,  in  detached  masses  made  up  of  folia,  snow-white.  In  Nl  Jersey,  at 
Lockwood,  Kewton,  and  Spaita.  In  Penru^  at  Texas,  Nottingham,  XJnionyille ;  in  South  Kountain, 
ten  miles  south  of  Carlisle ;  at  Chestnut  Hill,  on  the  Schuylkill,  talc  and  also  soapstone,  the  latter 
quarried  extensively.  In  Jfaaryland,  at  Cooptown,  of  green,  blue,  and  rose  colors.  In  }f,  Ocar^  ai 
Webster,  Jackson  Co.,  a  yariety  supposed  by  Genth  to  be  altered  chrysolite.  In  Canada,  at 
Potton,  with  steatite,  in  metamorphic  Silurian;  in  the  township  of  Elzivir,  an  impure  grayish  Tar. 
in  A2oic  rocks. 

The  so-called  renaselaerite  oocors  in  northern  New  York,  in  the  towns  of  Antwerp  (with  the 
form  of  pyroxeneX  Fowler,  Dekalb,  Edwards  (at  the  iron  mine,  a  white  yariety,  from  which  ink- 
stands haye  been  madeX  Russel,  Gouyemeur,  Canton  (in  small  crystals),  Hermon  (in  large  masses, 
crystalline  massiye) ;  and  in  Canada,  at  Grenyille,  Charleston  Lake,  near  BrockyiUe,  Bawdon,  and 
Bamsay.  It  is  often  associated  with  crystalline  limestone,  and  graduates  at  times  imperceptibly 
into  serpentine ;  its  rock-masses  are  irregular,  and  are  seldom  continuous  for  more  than  three  or 
four  hundred  yards. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves.  It  may  be 
turned  in  a  lathe,  or  formed  into  tubes  by  boring.  The  fine-grained  varieties  (indudii^;  the 
rensselaerite)  are  sometimes  carved  into  ornaments,  etc.  When  ground,  it  is  used  for  diminishing 
friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porc^in.  Venetian  talc  is 
used  for  removing  oil  stains  from  woollen  doth,  eta 

A  white  steatite  of  a  silvery-pearly  lustre  was  the  MagneUs  of  Theophrastus— a  stone,  accord- 
ing to  this  author,  of  sQvery  lustre,  occurring  in  large  masses,  and  easily  cut  or  wrought  The 
word  is  the  ongin  of  the  modem  magnesia,  Agrioola,  in  his  "Interpretatio  Rerum  Metallicarum  -^ 
appended  to  his  works  (1546),  gives  as  a  German  sjiionym  of  Magnetis,  Talcki  and  he  adds,  as 
other  synonyms,  SUberweiss  and  Katzensilberf  and  also  Glimmer,  the  Grerman  now  for  mica^  evi- 
denUy  confounding  the  two  minerals.  He  mentions  its  resistanoe  to  fire,  and  speaks  of  it  as 
lapis  scissiHs. 

Other  later  writers  derive  the  word  iaic  from  the  Arabic  talk;  and  Aldrovandus  (1648)  states 
that  it  is  of  Moorish  introductiou,  adding,  "Hoc  nomen  apud  Mauritanos  sidlam  signiflcare  dici- 
tur,"  Stella  Terra— Star  of  the  Earth — bemg  one  old  name  of  the  mineral,  given  it  because  "like 
a  star  and  with  silvery  lustre  it  shines."  Gsesius  ("  Do  Mineralibus,*'  16S6)  writes  the  word  in 
Latin,  TakhuSf  but  most  other  writers  of  that  oentury,  Itilcam. 

The  word  sieatitis  occurs  in  Pliuy  as  the  name  of  a  stone  resembling  fat ;  but  no  further  descrijK 
tion  is  given  that  can  with  certainty  identify  it. 

Rensselaerite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  T. 

400A.  Talooid  Xatmaim  (Min.,  5th  edit,  265,  1869)  is  a  snow-white,  broadly-foliated  tak  of 
Pressnita,  described  by  Soheerer  as  netUrakr  MeseUaurer  Eydro4db  (Pogg.,  Inriv.  385) ;  G.=2*48. 
4nalyses  byScheerer  and  Richter : 


Si 

£1 

fig 

*e 

S 

I.  Pressnitz 

61-81 

..... 

26-21 

1-11 

4"13=99-88  Scheerer. 

% 

61-96 

0-24 

26-64 

1-69 

4-14=99-46  Richter. 

The  oxygen  ratio  nearly  3  :  10  :  1.  It  may  be  only  oonmion  talo  with  disseminated  quiutz. 
For  another  analysis  of  Pressnitz  talc,  see  No.  29,  above.  The  Kittelsthal  (Thuringito)  steatita 
(Spedcstein,  anaL  86,  p.  458)  is  similar,  except  in  the  less  water. 

400.  PYROPHTLUTB.   Pyrophyllit  fferm,,  Pogg.,  xv.  592,  1829.   Fyrauzit  BreUk ,  Handb., 
391,  1841.    A«ahuatoUte  or  Pagodite  pt 

Orthorhombic.  Not  observed  in  distinct  crystals.  Cleavage:  basal 
eminent.  Foliated,  radiated  lamellar ;  also  granalar,  to  compact  or  crjp- 
tocrystalline ;  the  latter  sometimes  slaty. 

H.=l-2.  G.=:2-75--2-92.  Lustre  of  folia  pearly,  like  that  of  talc; 
of  massive  kinds  dnll  or  glistening.    Color  white,  apple-green,  grayish  anc* 
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brownisb-green,  yellowiBh  to  ochre-yellow,  grayish-white.  Substransparent 
to  opaque.  Laminse  flexible,  not  elastic.  Feel  greasy.  Optic-axial  angle 
large  (about  108®) ;  bisectrix  n^ative,  normal  to  the  cleavage-plane. 

Var«--{1)  Foliated,  and  often  radiated,  closely  resembling  talc  in  color,  feel,  lastre,  and  stnio 
tore;  G.=2'786,  Berlin.  (2)  Compact  massive,  white,  grayish,  and  greenish,  somewhat  resem* 
Wing  compact  steatite,  or  French  chalk;  G.=2*81— 2*92,  Brush;  H.=1'5— 3.  This  compad 
variety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agalmatolite, 
from  China ;  it  is  used  for  slate-pencils,  and  is  sometimes  called  pencU-^tone, 

Oomp. — 0.  ratio  for  %1,  Si,  H,  mostly,  1:2^:  ^,  as  for  much  talc^  if  three-fourths  of  the 
water  be  basio^  giving  the  formula  (j^  £[*-h} £l) Si*+i !l^=Si]ica  660, alumina  29'S,  water  5*2= 
100.    The  formula  usually  written  M*  §i*+2  fi=il*  Si»-f-4  fi. 

Anal.  1  and  2  give  nearly  the  formula  £l  §i'+£[=Silica  59*9,  alumina  34*2,  water  5*9=100; 
and  if  the  specimens  were  not  impure,  they  indicate  that  two  species  are  here  combined.  The 
speciee  pv^rophyUUe  was  established  on  the  first  of  these  two  analyses. 

Analyses:  1,  Hermann  (Pc^.,  z^>  ^^^)i  ^i  Igelstrom  (B.  H.  Ztg.,  zzv.  808);  3,  Rammels* 
^fg  (Pog»i  l^tviiL  613);  4,  6,  ^ogren  (GEfv.  Ak.  Stockh.,  1848,  110);  &-8,  Walmstedt  (OEfv.  Ak. 
Stockh.,  1848,  111);  9,  Brush  (Am.  J.  8ci.,  n.  xxvi.  68);  10,  a  T.  Tyson,  11,  0. 1).  Allen  (Am. 
J.  Sd,  U.  xzziv.  219);  12,  18,  Qenth  (Am.  J.  Sd,  II.  xviil  410);  14,  J.  L.  Smith  (Am.  J.  Sd., 
n.xliiL68): 


Si 

^ 

9e 

Ag 

Ca 

fl 

1.  Siberia 

59-'?9 

29-46 

1-80 

4-00 

.... 

5-62=100-67  Hermann. 

2.  Horrsj6berg,  Sw. 

69-86 

33-44 

0-77 

0-44 

tr. 

7-46=101-97  Igelstrom. 

3.  Spaa 

66-14 

25-87 



1-49 

0-39 

5-59— 99-48  Bammelsberg. 

4.  Westana,  Sw. 

67-77 

25-17 

0-82 

0-26 

0-66 

6-82,  fin  0-50=101  Sjogren. 
7-08,  Mn  0-09=100-35  Sjogren. 

6. 

66-61 

26-09 

0-70 

0-09 

0-69 

6.  China,  PagodUe 

65-96 

28-68 

0-09 

016 

0-18 

5-16=100-12  Walmstedt 

7.      "           »* 

66-88 

27-96 

0-06 

0-16 

0-18 

6-20=99-93  Walmstedt 

8.      " 

65-66 

28-79 

0-28 

<r. 

0-23 

6-11=100-06  WaUnstedt 

9.       "             " 

65-95 

28-97 

__ 

0-22 

6-48,  STa,  t  0-25=100-87  Brush. 

10.  Deep  Biver,  N.a,  mass.  65-93 

29-54 

6-40=100-87  Tyson. 

11.  Carbonton,     "        " 

66-26 

27-91 

1-08 





5-25=100-49  Allen. 

12.  Chesterfield,  S.  G^fok 

64-82 

28-48 

0-96 

0-33 

0-56 

5-26=100-39  Genth. 

18.            "              " 

66^1 

28-52 

0-87 

0-18 

0-23 

6-22=101-03  Genth. 

14.  Arkansas 

66-02 

26-U 

2-20 



4-98,  An  ir.,  *a,fi:  l-18=99-49  a 

Pyr.,  etc.— Yields  water.  B.B.  whitens,  and  fuses  with  difficulty  on  the  edges.  The  radi- 
ated varieties  exfoliate  in  fan-like  forms,  swelling  up  to  many  times  the  original  volume  of  the 
assay.  Heated  with  cobalt  solution  gives  a  deep  blue  color  ({dumina).  PartUdly  decomposed  by 
sulphuric  acid,  and  completely  on  Aision  with  alkahne  carbonates. 

Ob8< — Compact  pyrophyllito  is  the  material  or  base  of  some  schistose  rocks.  The  foliated 
variety  is  often  the  gangue  of  cyanite. 

Pyrophyllite  occurs  in  the  Urals,  between  Fyschminsk  and  Beresof ;  at  Westana,  Sweden ;  the 
Horrsjoberg  in  Elfdalen,  with  cyanite;  near  Ottrez  in  Luxembourg;  in  Brazil  Also  in  white 
stellate  aggregations  in  Cottonstone  Mtn.,  Mecklenburg  Co.,  N.  C. ;  in  Chesterfield  Dist.  S.  C, 
with  lazulite  and  cyanite ;  in  Lincoln  Co^  Ga.,  on  Graves  Mtn. ;  in  Arkansas,  at  the  Kellogg 
lead  mine,  near  Little  Rock.  The  compact  kind,  resembling  a  slaty  soapstone  in  aspect  and  fee^ 
ia  found  in  large  beds  at  Deep  Biver,  N.  C^  greenish  to  yeUowish-white  in  color,  with  G.=2*91 ; 
similar  at  Carbonton,  Moore  Co..  N.  C.,  having  G.=2*82. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  is  extensively  nsed  for  making  slate  pencils. 

Thomson,  in  an  analysis  of  his  aacriiU  (Rec.  (}en.  ScL,  iil  332)  firom  "Brunswick  "  (should  havo 
been  UnUy\  Maine,  obtamed  the  composition  of  a  pyrophyllite.  But  the  mineral  is  actually  a 
green  mica ;  the  high  silica,  as  he  says^  was  due  to  mixed  quartz. 


401.  FXHXJTE.    FihUt  S^&m,  Svanberg,  Ak.  H.  Stockh.,  1839, 156.    Cumatolite  0.  U.  Sh^ 
ardf  private  publication.  May  24,  1867.    Cymatolite  id..  Correspondence,  Dea  24^  1867. 

Micaceous.  Sometimes  constituting  long  prisms,  but  only  as  a  pseudo- 
iDorph.     Surface  of  plates  sometimes  wavy. 

H.=l-5.  G.=2'72,  pihlite,  Svanberg ;  2*74,  cymatolite,  Shepard.  Lustre 
pearly,  or  satin-like.    Color  white,  almost  silvery ;  also  yellowish.    Laminia 
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brittle,  but  separating  into  thin  scales,  which  are  flexible,  scniewhat  elastic^ 
and  transparent.     Feel  soft. 

Oomp. — (ft',  ^)Si'.  from  STanberg^'s  analyBis,  if  the  water  be  basic;  from  Burton's,  if  half  of 
the  water  be  basic,  (i(i]S+i&)+f  il^)Si'.  It  is  dosely  related  to  pyroph^llite,  but  is  unlike 
that  species  ia  its  appearance  and  its  alkalies.  Analyses:  1,  Svanberg  (L  c) ;  2,  3,  B.  S.  BurtoQ 
(priv.  contrib.)  : 

Si      £1     9e    ]f[g    Ca    fTa    Li    £      £[ 

1.  Brattstad  63-68  25-12  301  1-62 3-76  2*39,  F  0-84,  Mg 0-68= 100*89  St. 

2.  Goshen      61-21  2801 0*43  0-53  0*67  464  3-83=99-12  Burton. 

3.  *»  61-20  27-27 tmdeiermined        8-7 S  Burton. 

Prof.  Shepard,  in  an  imperfect  examination  (prir.  contrib.),  obtained  Si  59'4|  S:\  SZ'Ql,  te  with 
ftn  2-60,  fl  1-40=97-21. 

Pyr.,  etc. — ^lu  a  closed  tube  yields  water  at  a  high  temperature  (Brush).  B3.  fuses  at  6,  or 
only  on  the  thinnest  edges ;  infusible  (^^anberg).    Scarcelj  attacked  by  adds. 

Obs.— From  Brattstad,  near  Sala,  Sweden,  in  granite.  Also  (cymatolite)  firom  tlie  indicotite 
locality,  Goshen,  Mass.,  and  from  Norwich;  at  botib  places  covering  crystals  of  spodumene,  some- 
times  at  the  latter  to  a  depth  of  three-fourths  of  an  indi;  and  also  as  continuations  of  spodumene 
ciystals,  the  foliation,  according  to  Shepard,  at  right  angles  to  the  spodumene;  appears  to  bo 
a  result  of  the  alteration  of  the  spodumene. 

Named  after  the  Swedish  mining  director,  PihL     OymaioliU  is  from  rS/io,  wave, 

402.  SBPIOIJTE.  Meersdiaum  Qerm.^  Wem.  Bergm.  J.,  377,  1788.  L*Ecume  de  Mer  F^, 
Keffekill  Kirw^  1.  144,  1794.  Magnesite  pt  Brongn^  Min.,  1807;  Kagnesite  ici.,  1824.  Sepio- 
hth  Glock^  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like. 

H.=2— 2*6.  Impressible  by  the  nail.  In  dry  masses  floats  on  water. 
Color  grayish-white,  white,  or  with  a  faint  yellowish  or  reddish  tinge. 
Opaque. 

Oomp.— O  ratio  for  &,  9i,lt=l :  3  :  1,  corresponding  to  Mg*S"+2fi;  or,  if  half  the  water  ia 
basic,  1:2:  i=(f  Mg+ifi)di+i£[=Silica  60*8,  magnesia  27*1,  water  12*1=100.  Analyses: 
1,  Lychnell  (Ak.  H.  Stockholm,  1826,  176).;  3,  Schultz  (Ramm.  Mm.  Oh.,  1000);  2,  4-8,  Scheerer 
ft  Richter  (Pogg.,  Imiv.  361) ;  9,  Damour  (Ann.  Oh.  Phys,,  ITL  vil  316) : 

Si         ]f[g        ^ 

1.  Asia  Minor     60*87    27*80    11*29,  Pe  and  Si  0*09=100-05  LydinelL 

2.  "  61-38    28*28      9*82,  *'e  0-09=100*19  Scheerer  A  Eichter. 

3.  "  60-01     26*78     12*62 =99*41  Schultz. 

4.  Turkey  61-17    28*43      9-83,  *e  0-06,  C  0*67=100-16  Scheerer. 

6.        "  61-49     28*13      9*82,  *e  012,  C  0*67,  Oa  0-60=100*83  Bichter. 

6.  Greece  61*30    28*39      9-74,  f'e  0*08,  C  0*66=100-07  Scheerer. 

7.  Asia  Minor     68*20    27-73      9*64,  Oa  1-63,  C  2-73=99-83  Richter. 

8.  *»  60-46    28-19      9*67.  $'e  0*09,  0  1*74,  *1  0*11=100*15  Scheerer. 

9.  Morocco         66-00    28*00    10*36,  9o  1*40,  'M  1*20,  Oa  101,  &  0*62,  sand  1*50=98-98  Dam. 

19  to  20  per  cent  of  vrater  were  found  by  Berthier  in  meerschaum  from  Madrid  and  Ooulom 

miers  (Ann.  d.  M.,  viL  313);  and  by  7on  Kobell  in  that  of  Greece  (J.  pr.  Oh.,  xxviil  482);  at 
follows : 

Si         Si  lifg           -A 

1.  Spain                    63*8        1*2  23*8 

2.  Coulommiers        64*0        1*4  24*0 
8.  Greeoe                 48*0         (r.  20*06 


20-0=98-8  Berthier. 

20*0=99*4        " 

19*6,  Pe  12-40=100*06  KobeD. 


Bdbereiner  also  found  t^'o  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia  Minor. 
Klaproth  (Beitr.,  il  172)  found  in  the  same  6  per  cent,  of  carbonic  add,  whidh  proceeded  from 
mtermized  carbonate  of  magnesia. 

A  related  mineral,  found  in  the  serpentine  of  Zoblitz,  a  little  translucent,  white  or  yellowishi 
with  H.=2-336,  afforded  Delesse  Si  63-6,  Xl  0*9,  with  Pe  fr.,  ftg  28*6,  fl  16-4=99*4. 

Pyr.,  etc^  -In  the  closed  tube  yields  first  hygroscopic  moisture,  and  at  a  liigher  temperature 
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giToa  mudi  water  and  a  burnt  emelL  B.B.  some  varieties  blacken,  then  bum  white,  and  fuse 
intb  difficulty  on  the  thin  edges.  With  cobalt  solution  a  pinic  color  on  ignition*  Decomposed 
by  muriatic  acid  with  gelatinization. 

ObSd — Occurs  m  Asia  Minor,  in  masses  in  stratified  earthy  or  alluYial  deposits  at  the  plains  oi 
Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smithy  it  has  proceeded  from  the  decomposition 
of  carbonate  of  magnesia,  winch  is  imbedded  in  serpentine  in  the  surrounding  mountains.  He  ob- 
senres  that  more  or  less  carbonate  of  magnesia  is  often  found  in  the  meerschaum  (Am.  J.  Sci., 
11.  yii.  286) ;  also  found  in  Greece ;  at  Hrubschitz  in  Moravia ;  in  Morocco ;  at  Yallecas  in  Spain, 
in  extensive  beds,  affording  a  light  but  valuable  building  stone.  The  mineral  from  Morocco, 
called  in  French  Pierre  de  aavon  de  Maroe,  is  used  in  place  of  soap  at  the  Moorish  baths  in  dif- 
ferent places  in  Algeria, 

The  word  meerechaum  is  Qerman  for  sea-froih,  and  alludes  to  its  lightness  and  color.  SepioHte 
Glocker,  is  from  cfjina,  cvW^fiakf  the  bone  of  which  is  light  and  porous  j  and  being  also  a  pro- 
duction of  the  sea,  "  deinde  spumam  mannam  significabat,"  says  Olocker. 

Brongniart,  in  the  first  edition  of  his  Mineralogy  (1807),  included  under  Mctgnmte  (1)  the  car- 
bonate, which  he  calls  MUcheWs  magnesite  (see  under  Magnesite)  ;  (2)  the  hydrous  silicate  or 
meerschaum ;  and  (3)  the  siliceous  carbonate  from  Baudissero  in  Piedmont ;  he  putting  "  Mitchell^s 
magnesite,"  the  carbonate,  first  Karsten,  in  his  **  Tabellen,"  published  the  next  year,  separ- 
ated from  meerschaum  the  carbonate^  and  adopted  for  it  the  name  magnesite,  and  in  this  he  has 
been  followed  by  all  German  and  most  other  mineralogists.  The  application  of  the  name  magne' 
site  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brongniart  and  by  subsequent  French 
mineralogists,  is  hence  in  violation  of  the  law  of  priority. 

403.  APHRODITB.    Aphrodit  BerUn,  Ak.  H.  Stockh.,  172, 1840. 

Soft  and  earthy  like  sepiolite. 
G.=2'21.     Color  milk-white.     Opaque. 

Oomp.— 0.  ratio  for  A,  Si,  fi=l  :  2  :  f ;  %Si+f  fi.  Berlin  obtained  (L  c)  Silica  61-66, 
magnesia  83**72,  protozyd  of  manganese  1*62,  proto^d  of  iron  0*59,  alumina  020,  water  13*32. 

Obs. — From  Longban,  Sweden. 

Named  from  d^p6i,  foam. 

Delesse  has  analyzed  another  species,  containing  Silica  53'5,  magnesia  28*6,  alumina  with  trace 
of  sesquioxyd  of  iron  0'9,  water  16*4= nearly  AgSi+1^.  Occurs  in  serpentine,  of  a  white  or 
yellowish  color,  with  a  waxy  lustre,  and  somewhat  translucent    G.=2'335. 

IfampshiriU  is  a  name  applied  by  Hermann  to  the  steatite  of  certain  steatitic  pseudomorphs 
described  and  analyzed  by  Dewey  (Am.  J.  Sd.,  iv.  274,  v.  249,  vi.  334,  1822,  1823),  who  obtained 
Si  50-60,  Xl  0-15,  Mg  28-83,  fe  2-69,  Mn  1*10,  S  16*00.  It  gives  the  oxygen  ratio  for  fl,  Si,  fl, 
1:2:1.  But  the  constituents  of  pseudomorphs  are  seldom  pure  species,  and  without  thorough 
investigatiou  afford  no  sufficient  ground  for  instituting  a  new  species.  They  have  mostly  the 
form  of  quartz. 

404.  OXMOLTTB.  Ki/ia>Xfa  Theophr.  Oimolia  P^'tl,  zxzv.  67.  CSmolit  Klapr,,  Beitr.,  1.  291, 
1795.  Pelikanit  Ouchakoff,  Bull  St  Pet,  zvL  p.  129,  J.  pr.  Ch.,  Izziv.  264.  Hunterite 
ffaughion,  Phil.  Mag.,  lY.  xviL  18,  1869,  zxiii.  60. 

Terra  Lenmia  Dioscor,  Plin.,  eta    Sphragld  KarsL,  Tab.,  28,  88,  1808.    Ehrenbergit  Nogger- 
aJth,  Verb,  nat  Ver.  Bonn,  ix.  878,  1852. 

Amorphous,  clay-like,  or  chalky. 

Yerjr  soft.  G.=2'18— 2-30.  Lustre  of  streak  greasy.  Color  white, 
grayisn-white,  reddish.     Opaque.    Harsh,     Adheres  to  the  tongue. 

Oomp.— 0.  ratio  for  Xl,  fli,  fi=l  :3: 1;  corresponding  to  3tl"Si'+3fi:  or,  if  half  of  the  watei 
is  basic,  (f  &+i^Si'+^.     Analyses:  1,  Klaproth  (L  c.):  2,  Ilimoff  (Ann.  J.  M.  Buss.,  1841,. 
336) ;  3,  V.  Hauer  (Jahrb.  geoL  Beichs.,  1864,  67) ;  4,  Ouchakoff  (L  c) ;  6,  Haughton  (L  a) : 

gi       £1  9e       tL 

1.  Argentiera  63*00  23*00  1*26  12-00=99'26  Elaproth. 

2.  Ekaterinovska         68*52  23*66  1200=:99'07  Ilimo£ 

3.  Near  Bilin  62*30  24*28  12*34,  6a  0*83=99-70  Hauer.    G.=2'376. 

4.  Kiew,  PdieoMU       65-66  2284  0-44      9-31,  Mg  0*56,  fe  0*30,  P  0-l7=99-28  Ouchakoft 
^.HwUimit                   66*93  2097  11*61,  Mg  0*46,  6a  0-30= 9926  Haughton. 
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Klaproth,  in  a  later  analysis  (Beitr.,  tI  2SSX  obtained  Si  04*0,  £l  26  j,  Fe  1*5,  t  6*6,  ft  11 
The  huntorite,  aooording  to  the  analysis,  contains  a  little  excess  of  silica,  probably  dae  to  fre« 
quartz,  as  the  material  was  gritty  under  the  pestle. 

Pyr.,  etc.<^Tields  water.  B.B.  becomes  gray  and  flnaUy  bums  white ;  infusible.  With  oobah 
solution  a  blue  color. 

Obs. — From  the  island  of  Argentiera  (Ki/ia)>4  of  the  Greeks) ;  Berg  Hradischt,  near  Bilio,  Bo* 
hernia;  also  from  Ekaterinovska,  district  of  Alexandrovsk,  Russia;  Government  of  Kie^,  Russia; 
Kagpur,  Centra]  India,  with  orthoclase  in  granite. 

404A.  Sphragiditb.  (Aif/irra  yii  DioocoT,  T^ayli  xn^wta.  Terra  Lemnia  Plin,,  zzxvL  Sphra* 
gid  EarsLf  Tab.,  28,  88,  1808.)  Belated  in  composition  to  oimolite,  but  contains  some  alkalL 
Color  yellowish-gray,  brownish,  or  yellowish-white.  Sometimes  motUed  with  rust-like  spots; 
harsh  to  the  touch,  adheres  feebly  to  the  tonguej,  and  forms  a  paste  with  water. 

Klaproth  obtuned  for  its  oomposition  (Beitr.,  !▼.  383) : 

Si        £l       Fe      Ag     Ca     ^a     ft 
66-00    14-60    600    026    026    3-60    8-60 

From  Stalimeno,  the  andent  LemnoB.  It  was  also  called  Terra  sigilkUa.  It  was  dug  for  medi- 
cinal purposes  once  a  year,  cut  into  spmdle-shaped  pieces,  and  stamped  wUhaseal^  and  hence  the 
name  sigillaia  in  Latin,  and  sphragia  in  Greek.  There  was  also  a  Rubrica  Lemnia^  or  Lemniain 
Reddle^  used  by  painters,  which  is  confounded  by  Fliny  with  the  true  terra  lenmia. 

404B.  Ehbembxrqit  IfoggercUh  (Verb,  nat  Ter.  Bonn,  iz.  3*78,  1867).  Near  the  preceding  in 
oomposition,  and,  like  that,  containing  alkali.  It  is  almost  gelatinous  in  the  flresh  state,  and  be« 
comes  fragile,  pulverulent,  and  opaque  on  drying ;  color  rose-red.  Analyses :  1,  Sdinabel  (L  c); 
2,  G.Bischof(L  a): 


Si 

£1       Fe 

liEn 

% 

Ca  ]Sra,4    ft 

1.  66-17 

16-77     1-66 

0-86 

1-80 

2-76    8-78    17-11-100  SchnabeL 

2.  64-64 

6-04    4-66 

4-61 

0-41 

3-96    8-11      7-77=100  Bischof. 

Ekrenbergiie  occurs  in  clefts  in  trachyte  at  the  quarries  of  Steinchen  and  'W<dkenburg,  Sieben- 
gebirge. 

400C.  ASAU2ITE  Breith.  (J.  pr.  Ch.,  zv.  326,  1838).  Greenish-white,  pearly,  granular;  with 
deavage  in  one  direction.  Translucent  H.=2— 2-6.  G.=2*26.  Flattner  obtained  (I  c.)  Si  56-7, 
ft  11-6,  with  much  £l,  a  little  Mg  and  te. 

From  Bilin,  Bohemia. 

404D.  FoBTiTE  Meneghini  &  Bechi  (Am.  J.  Scl.,  IL  xiv.  63).  Orthorhombic.  In  radiated 
masses;  deavage  very  distinct  parallel  to  a  rhombic  prism  of  120^  H.=6.  G.=2*4.  Lustre 
vitreous.    Color  white.    Opaque. 

Oomp, — ^If  the  protoxyds  are  not  an  essential  part  of  the  compound,  the  mineral  corresponds  to 
the  formula  &  Si*+2  ft.    Analysis  by  Bedii  (Am.  J.  ScL,  IL  xiv.  63) : 


Si 

il     Sg 

Ca     iSra 

S 

ft 

68-12 

27-60    4-87 

1-76    0-16 

0-10 

7-92=100-43. 

Yields  water.  B.B.  intumesoes  mudi  and  affords  a  milk-white  enamel  Dissolves  in  adds, 
even  in  the  cold,  and  gelatinizes.  From  the  gabbro  rosso  in  Tuscany.  Named  after  Mr.  Porte 
of  Tuscany. 

405.  SMEOTITB.  Fuller*s  Earth  pt ;  Terra  or  Greta  Fullonum  pt ;  Walkthon,  Walkorde 
pt,  Gtrm. ;  Teire  k  Foulon  pt  Fr.  Smectit  BreUh,^  Handb,  344, 1841.  Malthadt  BreUK,  J. 
pr.  Ch.,  z.  610,  1837. 

Massive.     Clay-like. 

Very  soft.  G.=l-9— 2*1.  Lnstro  dull;  of  streak  shininff.  Color  white, 
,  ay,  and  various  shades  of  green  to  mountain-green  and  olive-green,  or 
irownish.  Streak  colorless,  unctuous.  Does  not  adhere  to  the  tongue. 
Softens  in  water. 


frj 
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Var.— jFUfer'tf  Earih  indndes  many  kinds  of  unctuous  clays,  gray  to  dark-green  in  color,  and 
is  oi4y  iu  part  Breithaupt's  smectite.  Mur^h  of  it  is  kaoliuite.  MaWMciie  is  describod  as  occur* 
ring  in  thin  lamina  or  scales,  and  sometimes  massive,  with  the  color  white  or  slightly  yellowish, 
and  thin  plates  translucent ;  the  original  is  from  basalt,  at  Steindorfel,  in  Lausltz ;  and  Beraun 
in  Bohemia  is  given  as  another  locality.  SmecUie  is  a  mountain-^een,  oil-green,  and  grayish- 
green  day,  fh)m  GiUey  in  Lower  Styria. 

Oomp. — 0.  ratio  for  fi,  Si,  ^=  1  :  4  :  4  in  anal  1 ;  whence,  if  a  fourth  of  the  water  is  basic, 
(iXl-hifl3)Si»+4ifi. 

The  diemical  spedes  characteristic  of  these  minerals  is  probably  the  samcH-a  silicate  of  alumina 
related  to  cimolite,  but  containing  three  or  four  times  as  much  water. 

Analyses:  1,  Jordan  (Pogg.,  IzxvlL  691);  2,  Klaproth  (Beitr.,  Iv.  838);  3,  0.  Hei8sner(L  c): 

8i        3tl  Fe  ilg  Oa       fi 

1.  as\idj,  SmedUe           61-21  12-26  2*07  4-89  2n  27-89= 100'44  Jordan. 

2.  megate,  IkUler's  K    63-00  1000  9*76  1-25  0-50  24-00,  fc  It.,  Na  01  0-10=98-60  Klapr. 

3.  Steindorfel,  MaJUk.      50*17  10*66  3*16  0-26  33-83=100*06  Meissner. 

Pyr.,  etc. — ^EB.  the  malthadte  is  infUsible ;  but  the  smectite  and  the  Biegate  fuller's  earth, 
owing  to  the  impurities  present,  fuse  rather  easily.    Decomposed  by  muriatic  add. 
ObB«— All  the  kinds  have  a  soapy  feel 

Ehodaute  Thomaon  (Min^  L  364^  1836)  is  a  rose-red  mineral,  "  seeming  to  consist  of  a  congeries 
of  small  rectangular  prisms  with  square  prisms."  Earthy;  feel  soapy;  H.=2*0;  G.=2*0. 
Easily  scratched  and  polished  with  the  naiL    B.B.  not  altered. 

Composition,  according  to  Richardson  (L  c.),  Si  55-9,  Xl  8-3,  l?e  11-4,  Mn  fr.,  %  0-6,  Ca  I'l,  11 22*0 
=99-3.  From  nodules  in  amygdaloid,  in  Antrim,  northern  Ireland.  "  It  appeared  to  have  been 
partially  acted  upon  by  the  rain  and  weather."  Fortlock  states  that  the  mineral  contains  less 
iron  than  Thomson's  analysis  gives,  and  also  that  it  readily  fuses. 

406.  MONTMORILLONmi.  SaXvetat,  Ann.  Gh.  Phys.,  UL  xzL  376, 1847.  Confolensite 
Dufr^  3fin.,  ill  683,  1866.  Dolanovit  JTenn^.,  Jahrb.  G.  Eeichs.,  iv.  633,  1853.  Delanouite 
Dafn,  Min.,  iii.  683, 1866.  Stolpenit  (=Bole  of  Stolpen)  Kenng,^  Min.,  41,  1863.  Saponite  Nicklks, 
Ann-  Ch.  Phys.,  in.  Ivi.  46, 1869=Pierre  a  savon  (Germ,  Bergseife)  de  Plombidres.  Steargilhte 
Mnll^  Descl  Min.,  I  206, 1862.    Erinite  Thomson,  Min.,  L  341,  1836. 

Massive,  clay-like. 

Very  soft  and  tender.  Lustre  feeble.  Color  white  or  grayish  to  rose- 
red,  and  bluish ;  also  pistachio-green.  Softens  in  water,  and  for  the  most 
part  does  not  adhere  to  the  tongue.     Unctuous. 

Var.— (1)  MontmoriUonUe  is  rose-red ;  from  Montmorillon,  France.  OanfolensUe  is  paler  rose- 
led ;  fir.  Confolens,  Dept.  of  Ohaiente,  at  St.  Jean-de-061e,  near  Thiviers.  Delanauiie  is  similar  in 
color,  and  is  fr.  Millac,  near  Nontron,  France ;  stated  by  Kenngott  to  adhere  to  the  tongue. 

(2)  SUdpenite  is  a  clay  from  the  basalt  of  Stolpen.  SieargiUiie  is  white,  yellow,  and  pistachio- 
green,  subtranslacent,  insoluble  in  acids ;  and  is  easily  cut  into  cakes  loolnng  like  soap  or  wax ; 
fr.  near  Virolet  on  the  Bochelle  raih-oad,  and  at  the  tunnel  of  Poitiers.  Saponiie  of  Nickl^  is  a 
soap-like  day  from  the  granite  from  which  issues  one  of  the  hot  springs  of  Plombi^res,  France, 
called  Soap  Spring. 

ErifiiU  is  a  yellowish-ic  i  clayey  mineral  from  th  i  Giant's  Causeway ;  G.=2'04 ;  opaque ;  a 
little  resinous  in  lustre ;  unctuous;  B.B.  infusible  but  whitens.    Named  from  Erin  (Ireland). 

Oomp.— Like  smectite,  but  containing  more  alumina.  0.  ratio  for  fi,  3i,  1^=1:  2^:  2^; 
whence  (Jil»-J]ft»)Si»+6fi.  Analyses:  1,  2,  Salvetat  and  Damour  (1.  a);  3,  Berthier  (Tr,  d. 
Ess.  V.  s^e,  i  68);  4.  v.  Hauer  (Jahrb.  G.  Eekshs.,  iv.  633)  6,  6,  Salvetat  (Ann.  Oh.  Phys.,  Ill 
xixl  120) ;  7,  Bammelsberg  (Pogg.,  xlvil  180) ;  8,  Meillet  (L  r.) ;  9,  Nickl^  (L  c.) ;  10,  Berthier ; 
11,  Thomson  (I- c) : 

gi        ^\  Fe        %       Ca    ]^a,&    ^ 

1.  Montmorillon,  M<mL   (i)  49*40    19*70        0'80        0*27      1*60    1*60    26*67=98*84  Salvetat 

2.  "               "       (1)60-04    20-16        0"68        0*23      1*46    1*27    26*00 =99-84  Damour. 
8.  Confolenfl,  Omf,  49*6      18*0        2-1        2*1     28-0  =99-7  Berthier. 

4.  Millac^i^aji.  60*66     19*16       :ftn4-40      0*68   2405=98*78  Hauer. 

5.  St.  J.  de  0610,  Om/.         46*66    22*60        1*06        0-30      1*66    0*10    26  20,  Si  gel  0*96,  qtss. 

1-04=99-46  Salvetat 
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Si 

£1 

9e         ftg        Ca 

]fra,i 

i0r 

«. 

Tfww^  .       46-44: 

24-00 

1-35        0-09       0-88 

0-98 

2G'70= 99-35  Salretat 

7. 

SiolpenUe                  46-92 

2214 

8-90 

26-86=97'82  Bamm. 

8. 

SieargHUIe                45-SO 

23-30 

te  1-21  ftn  1-48 

1-70 

27-00=99-99  MeUlet 

9. 

Plombidree,  Saponite  40*61 

18-46 

«r.  li^  ^.  CaS3-63 

0-41 

87-00=100  Nickl^B. 

10. 

"                 "      46-8 

23-4 

2-1       

26-6=98-9  Berthier. 

11.  JSWnite  47-04    18-46        6-36       Ca  100   25-28,  Na  Q  0-9=99-04  T. 

Salvetat  observes  that  carbonate  of  soda  separates  a  little  gelatinous  silica,  and  sulphuric  add 
some  quartz-silica — a  fact  of  great  interest  in  connection  with  the  earthy  hydrous  aluminous  sili- 
cates generally. 

Pyr.,  etc^ — ^B.B.  infusible,  excepting  the  stolpenite,  which  affords  a  yellowish  enamel,  probably 
owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.  MontmoriUonite  loses  6 
p.  c.  of  water  at  lOO"*  C,  and  delanouite  14  p.  c.  The  saponUe  lost,  according  to  Nickl^  22  p.  a 
of  water  in  dry  air  at  15^  C;  34*6  p.  c  at  100**  C;  and  87  p.  c  at  redness.  The  loss  over  sul« 
phuric  acid  was  29  p.  c. 

Severiiej  according  to  the  analysis  of  Pelletier  (p.  477),  would  be  identical  nearly  with  the  min* 
eral  from  Confolens. 

4  06 A.  Razoumofikin  of  John,  a  greenish-white  day-like  mineral  from  KosemutE,  in  ffledai  is 
near  montmorillonlte,  except  in  the  less  amount  of  water.    Zellner  obtained : 

§i  54-60        atl  27-25        te  0-26        ig  0-37        Ca  2-00        fi  14-26=98-62. 

A  liihomarge  (Steinmark)  &om  Strimbuly,  Transylvania,  afforded  Hingenau  (Jahrb.  Min.,  1856 
690): 

Si  52*40      £121-80      fig  4*28      Ca  2-50      ^fl'al-34      fi  [17 -68] =100. 

It  is,  probably,  Judgbg  from  the  magnesia  and  alkalies  present,  only  a  mixture. 

407.  8TILPNOMELANB.     Glocker,  ZS.  f.  Min.,  Jan.,  1828,  Handb.,  672,  183L     Chaloodite 
Shep^  Bep.  Am.  Assoa,  vi.  232,  1861. 

Foliated  plates,  Bometimes  hexagonal,  sometimes  radiated.  Also  fibrous, 
or  as  a  velvety  coating  even  or  tufted.     Cleavage  easy  in  one  direction. 

H.=3— 4,  when  in  solid  plates.  G.=3— 3-1,  Glocker;  2*769,  Breith. : 
2-76,  chalcodite,  Brush.  Lustre  of  cleavage  surface  between  pearly  and 
vitreous,  sometimes  submetallic  or  brass-like.  Color  black,  greenish-black, 
yellowish-bronze,  and  greenish-bronze. 

Var.— (1)  Ordifiary,  in  plates  or  massive. 

(2)  Chalcodiie^  in  velvety  coatings  of  brass-like  or  submetallic  lustre,  consisting  of  minute  scales, 
whidi  are  flexible. 

Oomp.— 0.  ratio  for  ft +  fi,  Si,  fi=3  :  6  :  2  nearly,  from  anal.  1  to  3 ;  whence  (&*,  fi)  Si'-|-2  A 
Brush's  analysis,  in  which  the  state  of  ozydation  of  the  iron  was  determined,  gives  13 '39  :  24*15 : 
8*18,  or  nearly  the  same. 

Analyses:  1,  Rammelsberg  (Pogg.,  zliii.  127);  2,  Siegert  (Ranun.,  6th  Suppl,  230,  Min.  Ch^ 
880);  3,  L.  J.  Igelatrom  (J.  pr.  Oh.,  Ixrrl  396);  4,  G.  J.  Brush  (Am.  J.  Sci.,  IL  xxv.  198): 

Si        £l       Fe       te      fig      Ca      £       ^ 

1.  Obergrund    (i)  46*96    5*84 36-60    1'78    0*19    0'76    8*63=98*76  Bamm. 

2.  Weilburg  4507    492    41*98     0*94    1*67     8*47=98-86  Siegert 

8.  Nordmark  45-61     500  87*70  3*00     9*14=100-45  Igelstrom 

4.  ChakodiU      (})46'29    3*62     20*47     16*47    456    0*28      1r.      9*22=99*91  Brush. 

Brush  ascertained  the  identity  of  chalcodite  with  stilpnomelane ;  Mallet  analyzed  it  (Am.  J.  ScL, 
II.  xxiv.  lis),  but,  as  he  states,  he  had  too  little  of  the  mineral  for  reliable  results. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  easily  to  a  black,  shining,  magnetic  globule.  With 
the  fluxes  gives  the  reactions  for  iron.     Chalcodite  is  completely  decomposed  by  muriatic  add. 

Obs.— Stilpnomelane  occurs  at  Obergrund  and  elsewhero  in  Silesia,  with  caloite  and  quarts 
lometlmes  intermixed  with  pyrite  and  magnetite.  Also  in  Moravia,  near  Brokersdorf ;  near  Stem- 
berg,  in  a  bed  of  limonite,  in  a  clay  slate,  probably  of  the  Devonian  age,  and  often  associated  with 
chlorite,  magnetite,  and  calcite ;  at  Frederic  mine  near  Weilburg,  Nassau,  in  a  bed  of  iron  ore ;  at 
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Pen  Mine,  Nordmark,  Sweden,  radiated  foliated  with  actinollte,  in  yeins  sometimos  4  inches  thick 
Ohalcodite  ooeiirs  at  the  Sterling  Iron  mine,  in  Antwerp,  Jefferson  Co.,  N.  Y.,  coating  hematite 
and  calcite,  and  aometimeB  constituting  pseudomorphs,  having  the  form  of  hollow  rectangular  ta  ^les 
the  jellow  varied  resembles  in  color  mosaic  gold. 

Named  StUpnamdane  ttom  (rrcXirvd^,  ihining,  and  /i^a^,  black;  and  Chakodiief  from  x^'^^i*  ^<u« 
or  branae. 


108.  OHLOROPAIi.  Borrikardi  A  Braindes^  Schw.  J.,  zxzr.  29,  1822.  IJnghwarit  CRocher 
Grundr.,  1839,  537.  Nontronite  BerOder^  Ann.  Ch.  Phjs.,  zxxyL  22,  1827.  Pinguite  BreUh^ 
Schw.  J.,  It.  308,  1829.  Pettbol  Freiealeberi^  Mag.  Orykt  Sachsen,  v.  136.  Grameniie 
Krowbf  Qea.  Kat  Heil-kunde,  Bonn,  ICaroh,  1857,  0.  Bergemann,  Jahrb.  Mm.,  1667,  396. 

Compact  massive,  with  an  opal-like  appearance ;  earthy. 

H.=2-5— 4'5,  G.=1'727, 1'870,  earthy  varieties,  the  second  a  conchoi- 
dal  specimen ;  2*105,  Thomson,  a  Ceylon  chloropal.  Color  greenish-yellow 
and  pistachio-green.  Opaque — subtranslucent.  Fragile.  Fracture  con- 
choidal  and  splintery  to  earthy.  Feebly  adhering  to  the  tongue,  and 
meagre  to  the  touch. 

Var. — Chloropal  has  the  above-mentioned  characters,  and  was  named  from  the  Hungarian 
mineral  occurring  at  Unghwar,  whence  Glocker*s  name  Unghwarite.  It  is  described  as  breaking 
mto  parallelopipeds,  having  opposite  magnetic  polarity  at  opposite  angles. 

Nimiironite  is  pale  straw-yellow  or  canary-yellow,  and  greenish,  with  an  unctuous  feel ;  jQattens 
and  grows  lumpy  under  the  pestle,  and  is  polished  by  friction ;  from  Nontron,  Dept.  of  Dordogne, 
France. 

PinguUe  is  siskin  and  oil-green,  extremely  soft,  like  new-made  soap,  with  a  slightly  resinous 
lustre,  not  adhering  to  the  tongue ;  the  original  from  Wolkenstein  in  Saxony. 

FBt&ol  has  a  Uver-brown  color,  a  slightly  greasy  lustre,  shining  streak,  conchoidal  fracture,  and 
G.= 2*249,  Breith.,  and  is  from  Halsbriicke  near  Freiberg. 

QrafMniU  has  a  grass-green  color  (whence  the  name),  and  occurs  at  Menzenberg,  in  the  Sie- 
hoDgebirge,  in  thin  fibrous  seams,  or  as  a  feather  of  delicate  lamelhe;  H.=l ;  Gr.=r87,  after 
dryiug  at  212**  7. ;  histre  and  feel  somewhat  greasy,  as  in  pinguite. 

Oomp. — ^A  hydrated  silicate  of  iron,  with  probably  the  general  formula  l^e  Si'-f-4i  :^=Silica 
42-7,  sesquioxyd  of  iron  880,  water  193=100;  or(<'e*,  Pe)  813+4^  fi.  The  water  and  silica 
both  vary  much.  The  Hungarian  chloropal  occurs  mixed  with  opal,  and  graduates  into  it,  and 
this  accounts  for  the  high  sUica  of  some  of  its  analyses. 

Analyses:  1,  2,  Bernhardi  ft  Brandes  (L  a);  3,  4,  Hiller  (Jahresb.,  1857,  671);  6,  Thom- 
son (Min.,  I  464);  6,  v.  Hauer  (Ber.  Ak.  "Wien,  xiL  161,  1864);  7,  Berthier  (Ann.  Oh.  Phys., 
xxxy.  92);  8,  Dufr^oy  (Ann.  d.  M.,  111.  iiL  893);  9,  Jacquelin  (Ann.  Oh.  Phys.,  xlvi  101);  10, 
Biewend  (J.  pr.  Oh.,  xi  162);  U,  12,  Mehner  (J.  pr.  Oh.,  xlix.  882);  13,  H.  MiiUer,  14,  E.  Uri- 
ooechea  (this  Min.,  1854,  337);  16,  Kersten  (Schw.  J.,  Ixvi.  9);  16,  Bergemann  (L  c.);  17,  Kera- 
teu  (Schw.  J.,  IxYL  81): 

18=100  Bernhardi  k  Brandes. 
2000=99*76  Bernhardi  &  Brandes. 

8-8=99-8  Hiller. 
26-1 =99-9  Hiller. 
18-00=100-24  Thomson. 
19-78,  Ca  1-77=100  Hauer. 
18-7,  day  l-2=98-6  Berthier. 
23-00=100-20  Dufr^noy. 
18-63,  Oa  019,  Cu  09= 100*8  J. 
21*66  Biewend. 

21-82,  :e'e  2-26,  Ca  1-11=100-48  Meha 
20-38=102*91  Mehner. 
10-00=100  MuUer. 

9*79=100  IJricoechea. 
2510,  te  610,  Sn  016= 100  Kerst 
23-36,  tn  2-80,  An  0-67,  Ca  0-56,  £  1-14 
=100  Bergtmann 
24*60=97*41  Kersten. 


Si 

9e 

& 

Mg 

1.  TJnghwar,  compact 

46 

33 

1 

2 

2.         '*         tofrthy 

46-00 

32*00 

0-75 

2*00 

3.  Steinberg,  comp. 

71-6 

16*3 

2-1 

1*6 

4.         '*         earthy 

39-7 

28-0 

3-7 

2-4 

6.  Oeylon 

63-00 

26*04 

1*80 

1-40 

6.  Unghwariie              (}) 67-76  P< 

i  20-86 



7.  Nontron,  KoninmUe 

44-0 

290 

8-6 

2-1 

8.  Villefrance,      '* 

40-68 

30-19 

3-96 

2-37 

9.  Montmort,         '' 

41*31 

36*69 

8*81 

10.  Andieasberg,   '* 

41-10 

,^7-80 

11.           "           gfih. 

40-60 

33-71 

109 

^.^^ 

12.           "           bk. 

46-21 

86-82 

tr. 

18.  Tirschenreuth,  Nonir, 

47-1 

35-75 

7-16 

tr. 

14.             "                " 

47-69 

42-49 

0-13» 

15.  Wolfenstein,  Pinguiie 

86-90 

29*50 

1-80 

0*46 

16.  Cfrwnmile 

88*89 

25-46 

6-87 

0*76 

11.  RtM 

46*40 

23*50 

301 

*  With  lome 
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Eobdl  found,  after  expelling  the  water  (J.  pr.  Ghem.,  zlir.  95) : 

L  Haar  Si  62*10    Fe  40-60    ^  800    Oa  1*60    Ag  1-08=98-33. 

2.  Hungary  52*83  43*34  2'82  0*93  0*78=99*65. 

This  chemiafc  regards  the  chloropal  as  a  miztore  of  9e  Si'+  2  ^  and  opal;  and  he  wrrfes  tte 
same  formula  for  nontronlte  and  pinguite. 

Pyr.,  etc.— Yields  water.  B.B.  infusible,  hot  tarns  blaok  and  becomes  magnetic;  With  tfa« 
fluxes  gives  reactions  for  iron.  Chloropal  is  partially  decomposed  by  moriatio  add;  pinguite  ii 
completely  decomposed,  with  separation  of  pulverulent  silica,  while  nontronite  gelatmizes  with 
muriatic  acid. 

Oba.— Localities  are  mentioned  above.  The  locality  of  chloropal  at  Keenser  Steinberg  (anal.  3 
is  near  (xottingen;  pinguite  occurs  also  at  Sternberg  in  Moravia. 

Named  f^om  x^^P^t  greeny  and  opaL 

Chloropal  also  occurs  (Church,  Chem.  News,  1866,  ii.  71)  in  a  china-stone  quarry,  near  the  old 
tin  mine  known  as  Cardase,  not  far  firom  St  Austell,  in  Cornwall,  associated  with  fluor ;  it  is  the 
variety  which  has  been  named  gramenHe. 

409.  GLAUOOMITB.  Glaukonit  Krfenteinf  Beutsch.  geoL  dargest,  ▼.  610,  1828,  'GHodier, 
Handb.,  882,  1831.  GrOnerde  pt  Oerm.  Green  Earth  pt  Terre  verte  pi  jFV.  Ghloro* 
ph&nerit  Jofosch^  Jahrb.  Ifin.,  798,  1865. 

Amorphous,  and  resembling  earthy  chlorite.  Either  in  cavities  in  rocks, 
or  loosely  granular  massive. 

II.=2.  G.=2'2— 24:.  Lustre  dull,  or  glistening.  Color  olive-green, 
blackish-green,  yellowish-green,  grayish-green.    Opaque. 

Oomp.,  Var^— Essentially  a  hydrous  silioate  of  iron  and  potash ;  but  the  material  is  mostly,  if 
not  always,  a  mixture,  and  consequently  varies  maoh  in  composition.  In  moat  of  the  analyses 
the  state  of  oxydation  of  the  iron  was  not  determined.  Haushofer,  who  examined  this  point, 
^ves  as  the  most  common  oxygen  ratao  for  H,  fi,  Si,  tt,  1:8:9:3,  and  writes  the  formula 
R§i+fe8i'+3  fi=(if  ftrriten-ifc,  and  S=t  I^e+^atl)  Silica  49*3,  alumina  3*6,  sesquioxyd  of 
iron  22'7,  protoxyd  of  iron  6'3,  potash  8*3,  water  9*6.  The  ratio  is  that  of  a  hornblende,  and 
especially  acmite,  excepting  the  water  and  the  presence  of  potash  in  place  of  soda,  this  ratio 
between  the  bases  and  silica  being  1 :  2^.  Differs  from  celadonite  in  being  deoompoeed  by 
muriatic  add. 

The  kinds  of  glauconite  are: 

1.  Green  earth  of  cavities  in  emptive  rodcs;  to  whicb  the  MfrophanariU  of  G.  Jensch  may 
perhaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  the  green  sand  of  the  chalk  formation,  rarely  found 
in  limestones ;  called  glauconiie  (in  allusion  to  the  green  color).  H.=2;  G.= 2*29— 2*85;  ooior 
dive-green  to  yeUowish-green. 

Analyses:  1,  Delesse  ^Bib.  Univ.  Gen.  1848,  June,  106);  2,  8,  Waltershausen (Yulk.  Gest,  801); 
4,  G.  Jenzsch  (L  c);  5,  a  L.  Dana  (Hitchcock's  G.  R.  Mass.,  98,  1841);  6-8,  Bogers  (G.  Bep. 
N.  J.,  201-204);  9,  Rsher  (Am.  J.  ScL,  II.  ix.  83);  10,  Berthier  (Ann.  d.  M.,  xiiL);  11,  D.  HL 
von  Dechen(Verh.  nat  Ver.  Bonn,  1866,  176);  12,  "W.  van  der  Marck  (iU,  1865,  263);  13-15 
Mallet  (Am.  J.  ScL,  IL  xxiiL  181);  16-18,  T.  a  Hunt  (Bep.  G.  Can.,  1868,  486-488);  19,  20 
Berthier;  21-27,  Haushofer  (J.  pr.  CSl,  zovii.  363);  28,  id.  (lb.,  cii  38);  29,  H.  Wnrtz(Am.  J 
BcL,  ILx.326): 

1.  lirom  enipUve  rocks. 


Si 

Si     Fe    t'e     &g    Ca  »a      & 

fi 

1.  Mt  Baldo 

2.  Berufiord,  loerd 
8.  Bskiflord,      " 
4.  ChlarophaneriU 

61-25 
6204 
60*09 
59-4 

7-26 20-72  6-98   1-92     6-21 

4-93 26-64  4-28  1-88   6-03 

6-28 16-72  4-96  0*09  261     6-04 

6-49=100  Detene. 
619=99-37  WalteralL 
4-44=98-13  Waltersh. 
6-7  Jen£8ch. 

2    Glauconitef  fivm  seiimeniatTf  leds ;  or^  rardyt  fi^ 

5.  Gay  Head,  Mass.      56-70  13-32 2010  1-18  1-62 =09*92  Dana. 

^-  ^^^^jjj  U8-46    6-30 24-31   —    1r.    12-01    8-40=99-47  Bogem 

7.  ScuUtown,  N.  J.    '    61-60    6*40 24'80    1r. 9*96    7*70=99-86  Bogers. 
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9. 
10. 

:.i, 

13. 

\4 

l6. 
16. 
17. 
18. 
19. 
20, 
21. 
22. 
23. 
24. 
26. 
28. 
27. 
28. 

29. 


Si  21    9e 

S.  B.  of  PhiL  in  N.  J.  63-26    3-86  

Gencanj  62-1      6*2    

Essen,  Westph.         58-17  10-09  

"Werl,  Westph.  63-46    500 

Ooal  Blui!^  Ala.    (|)  67-56    6-66  

"        "  68-91*  5-48  


GainesTlIle,  Ala. 
New  Jersey 
Orleans  Id.,  Oan. 
Bed  Bird,  Miss. 
Hayre 
Glaris 

Eressenberg 
Boding 

u 

Benedlctbeuern 
Ortenburg 
Borg 

Bayrettth 
Havre,  France 


R  68-74- 
60-70 
60-7 
46-68 
49-7 
62-3 
49-6 
60-2 

(1)49-4 
47-6 
48-99 
60-8 

(1)49-1 
60-62 


4-71 
8-03 
19-8 
11-45 
6-9 
5-6 
8-2 
1-5 
7-1 
4-2 
6-4 
6-7 


22-2 
28-1 
2007 
21-6 
26-8 
21*8 
7-06  23-6 
3-80  21-03 


*e 

•  22-14 

24-15 

22-1 

18-76 

21-78 

20-18 

19-24 

21-06 
22-50 

8-6 
20-61 
19-6 
23-0 
6-8 
4-2 
8-8 
8-0 
4-8 
3-1 
8-26 
6*02 


Ag    Ca    fTa     &       £[ 

12-96    7-80=99-86  Rogeti 


1-10  1-73  1-60 

4-3 

337 

6-21 

1-70  1-04  

0-87  0-71   

1-48  0-92   

5f-l6  1-11  0-76 

3-7  0-5 

1-27  2-49  0-98 

4-9     


1-4    2-4 
*-.    0-78 
4-2      «r. 


ShreW8b'7,lir.J.  (})  48-03  33-94 

*  11-85  p.  a  of  SiO'lnML  la  earb.  todiu 


1-30 


6-36  1012=101-12  Fisher. 
6-0  -  10-0  Berthier. 
8-37    6-25=100  Dechen. 
8-79  [4-76]=100  Marck. 
4-88    8-17=100-04  Mallett. 
4-68    8*17,  pyrites  1  '46=99-41 
Mallet 
3*26    9-79=99-96,  Fe  «r.  MalL 
5-80    8-96=100  Hunt 
8-2      8-5=100  Hunt 
6-98    9-66=100  Hunt 
10-6    12-0=98-7  Berthier. 
3-0      8-5=98*3  Borthier. 
8-0      9-5=99-2  Haushofer. 
6*9      8-6=98-5  Haushofer. 
6*75  12*75=98-87  Haushofer. 
4-6    14-7=99-5  Haushofer. 
6-18    8-98=100-98  Haushofer. 
3*1      9*8=99-5  Haushofer. 
6-t5  10-1=98'86  Haushofer. 
7-14    914,  irg,  Oa,  0  1-11= 
99  86  Haushofer. 
6*66  11-50=99-93  Wurtz. 


**  28-89  p.  0.  of  81  O'iDsoL  in  earb.  soda. 


AnaL  3,  0.=2-166;  18,  G.=2*297;  15,  G.=2-349;  16,  17,  fr.  Lower  Sdurian  rocks  of  the 
Quebec  Group;  18,  ft.  Lower  Magnesian  Limestone,  Lower  Silurian;  21-25,  28,  29,  Cretaceous; 
26,  Jurassic;  27,  Triassic  (Mnschelkalk).    In  29,  4*81  out  of  the  11*60  £[  called  hygroscopic. 

Pyr.|  etc — ^Yields  water.  Fuses  easily  to  a  dark  maguetic  glass.  Some  varieties  are  entirely 
decomposed  by  muriatic  acid,  while  others  are  not  appreciably  attacked. 

A  green  oaldte  from  Central  India  contains  a  skeleton  of  glauconite — separable  by  acids — 
sonstituting  about  14  p.  c.  of  the  whole,  which  afforded  S.  Haughton,  on  analysis  (Phil  Mag.,  lY. 
xvii.  6X  Si  64-59,  Xl  4-74^  ^e  22-84,  Ag  4-90,  Ca  0*94,  fl  and  loss  1199.  He  names  the  rock, 
which  is  a  mixture  of  caldto  and  glauconite,  HishpUs,  An  amdysis  by  Haushofer  of  a  glauconitic 
limestone  (muschelkalk)  from  Wurzburg  is  given  in  J.  pr.  Ch.,  zdz.  237. 

The  glauconite  grains  are  most  abundant  in  the  '^ green  sand*'  of  the  chalk  formation,  some- 
times constituting  75  to  90  p.  c  of  the  whole.  They  are  often  casts  of  the  shells  of  Rhizopods. 
The  material  has  also  been  found  in  Silurian  rocks,  and  beds  of  other  geological  periods,  and  even 
in  the  shells  of  recent  Rhizopods,  and  in  fragments  of  coral  oblaiued  in  deep  sea  soundings  (Am. 
J.  ScL,  IL  xzii.  281).  The  glauconite  of  the  Silurian,  analyzed  by  Hunt,  contains  less  iron  and 
more  alumina  than  that  of  the  chalk  formation. 

The  following  are  analyses  of  material  usually  called  "  green  earth."  It  occurs  often  in  the 
form  of  pseudomorphs ;  that  of  Eassa  having  the  form  of  pyroxene;  of  Framont,  linings  pyroxene 
crystals  and  filling  cavities  among  them,  as  if  a  result  of  their  alteration.  1,  2,  Bammelaberg 
(Min.  Ch.,  489);  3,  Delesse  (Ann.  d.  M.,  lY.  Iv.  351): 


Fafl8a,|M8tMi 


1. 
2. 

S.  Ptimcmt 


Si      Si     9e     t'e     Ag  Oa  ^a    &      ^ 

46-87  11-18      24-63       028  1-50      6-52      9*82  Rammelsberg. 

39-48  10*81  8-94  15-66  1*70  4*41      4*24^  Oa  C  15*26  Rammelsberg. 

48*60  16-61  8*88  11*88  6*66  0*69  3*14  715,  An  0*80=99-26  Delesse. 


410.  OSTLADOMira.  Terre  yerte  de  Yerone  de  Ia^  Crist,  ii.  502,  1783.  GrUnerde  Hofm., 
Befgm.  J.,  619,  1788.  GreenEarth  pt ;  Green  Earth  of  Yerona.  Seladonit  GkdCy  Syn.,  198, 
1847.    Oeladoaite  Fr. 

Earthy  or  in  minute  scales,  tbrming  nodules  or  filling  cavities  in  erup* 
tive  rocks.  Very  soft.  Color  deep  olive-green,  celandine-green,  apple-green 
Feel  more  or  less  greasy. 
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Oomp. — Analysis  hj  Kla^proth  (Beitr^  iv.  289) : 

Mt  Baldo        Si  58        Fe  28        ftg  2        fi!  10        ti  6=9«. 

P3rr-,  etc. — ^Acoording  1p  Klaproth,  and  also  lator,  von  Kobeli  not  acted  on  hj  mafuiic  aticL 

Obs. — ^From  cavities  In  amygdaloid  at  Mt.  Baldo  near  Yerona. 

Kamed  in  alli^sion  to  the  ordinary  color  of  the  mineral,  cdadon-ifTeenf  equivalent  !n  Fiench  tc 
sea-green  (written  Sdadon  in  Grerman),  for  which  term  the  English  substituted  celaiuims-grterL* 
Celadon  is  the  name  of  one  of  the  characters  in  a  French  romance  by  d'Urf^  entitleil  Astr^i 
published  in  1610.  He  was  a  weak  verdant  lover  of  Insipid  tenderness,  and  thence  tb»  applica- 
tion to  the  above  variety  of  green.  B'UrfiS  borrowed  the  name  from  Ovid ;  it  comes  orighially 
from  KsXd6ii>iff  Jfwming*  * 


n.  UNISnJCATES. 


411.  SBRPZIMnNB.  ^Offirm  pi  Diaacor,,  v.  161.  Ophites  pt  VUrwf.^  PUn.  OphitflB^  Bet- 
pentaria,  Agrie^  Fobs.,  304,  809,  1646.  Marmor  Serpent^um,  M.  Zeblidum,  Serpenstein  Ger^ 
manice,  Lapis  Serpentinus,  B.  de  Booi^  1636,  pp.  602,  604.  Telgsten  pt^  Ollaris  pt.,  Marmof 
Serpentinum,  M.  Zoblizense,  Lapis  Golubrinus,  WdU^  136, 1747.  Serpentine  I\r,  2H  Wall, 
1763.    Seipentin,  Zoblitzer  S.,  Cronst.,  76, 1758. 

Orthorhombic  ?  In  distinct  crystals,  but  only  as  psendomorphs.  Seme- 
times  foliated,  folia  rarely  separable ;  also  delicately  fibrous,  tilie  fibres  often 
easily  separable,  and  either  flexible  or  brittle.  Usually  maesive,  fine  gran- 
ular to  impalpable  or  cryptocrystalline ;  also  slaty. 

H.=2-5— 4,  rarely  5-6.  G.=2-5— 2-65 ;  some  fibrous  varieties  2-2— 2-3 ; 
relinalite,  2*36— 2'55.  Lustre  subresinous  to  greasy,  pearly,  earthy  ;  resin- 
like,  or  wax-like;  usually  feeble.  Color  leek-green,  blackish-green;  oil 
and  siskin-green ;  •brownish-red,  brownish-yellow ;  none  bright ;  sometimes 
nearly  white.  On  exposure,  often  becoming  yellowish-gray.  Streak  white, 
slightly  shining.  Translucent— opaque.  Feel  smooth,  sometimes  greasy. 
Fracture  conchoidal  or  splintery.  I^olarization  in  crystals,  none,  or  only 
irregular  colors,  as  in  amorphous  or  crjytocrystalline  substances ;  usually 
apparent  in  laminated  and  fibrous  varieties,  with  the  bisectrix  negative 
and  normal  to  the  plane  of  lamination  or  to  that  of  the  fibrous  structure. 

Var. — Manj  unsustainod  species  have  been  made  out  of  serpentine,  differing  in  stricture 
(massive,  slal^,  foliated,  fibrous),  or,  as  supposed,  in  chemical  composition ;  and  these  now,  in 
part,  stand  as  varieties,  along  with  some  others  based  on  variations  hi  texture,  hardness,  etc. 

A-  Massitb.  (1)  Ordinary  massive,  (a)  FrecUms  or  KdbU  Serpentine  (EcQer  Serpen  tin  Oerm.) 
is  of  a  rich  oil-green  color,  of  pale  or  dark  shades,  and  translucent  even  when  in  thick  pieces ;  and 
{h)  Common  Serpentine^  when  of  dark  shades  of  color,  and  subtransluoent  The  former  has  a 
hardness  of  2*5— 3 ;  the  latter  often  of  4  or  beyond,  owing  to  impurities. 

2.  Resinous.  Jietinalite  Thomson  (Mm.,  i  201,  1886)  is  massive  serpentine,  having  faoncy-TeU 
low  to  light  oil-green  colors,  and  wazj  or  resin-like  lustre  and  aspect  H.=3'5 ;  G.=2'47 — 2*52, 
Grenville,  Hunt,  2"36 — 2-38,  Calumet  Id.,  Hunt  It  much  resembles  deweylite.  It  affords,  on 
analysis,  3  p.  c  more  of  water  than  ordinary  serpentine ;  and  it  is  probable  that  the  mineral  is  a 
mixture  of  serpentine  and  deweylite.  Named  from  ^rrtv^,  resin,  and  from  specimens  obtained 
at  Grenville,  0.  W.  Vorhauseriie  Kenngott  (Min.  Forsch.,  1856-67,  71)  is  the  same,  though  brown 
to  groenish-black  in  color.    H.=3*5 ;  G.=:2'45.    IVom  the  Fleims  valley,  3^roL 

8.  PorceUanous;  PorceUophite,    The  *'  meerschaum  "  of  Taberg  k  Sala  is  a  soft  earthy  serpeo' 

*  Jameson  has  seladonrffreen  (fVom  Werner)  In  his  Treatise  on  the  External  Charactors  of  Mine* 
alf  1806;  and  celandine-green  in  his  System  of  Mineralogy  L  466,  1816. 
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tine,  resembling  meerschaum  in  external  appearance  (Berlin,  Ak.  H.  Stockh.,  1840).  This  yariety 
is  sometimes  veiy  soft  when  first  taken  out  A  variety  resembling  ocmpact  lithomarge  oocure 
at  Middletown,  Delaware  Co.,  Pa.  (anaL  S7).  It  has  a  smooth,  porcelain-like  fhuiture;  IL=3'5, 
G.=2-48. 

4.  Boweniie  Dana  (Min.,  265, 1850,  Nephrite  Bowery  Am.  J.  Sci.,  v.  846,  1822)  is  massire,  ot 
veiy  fine  granular  texture,  and  much  resembles  nephrite,  and  was  long  so  called.  It  is  apple- 
green  or  greenish-white  in  color ;  Q-.=2'594 — 2*787,  Bowen ;  and  it  has  tiie  unusual  hardness  5*6 
— 6,  which  is  some  evidence  that  this  variety  may  be  a  good  species,  although  proved  by  Smith 
A  Brush  to  be  identical  with  serpentine  in  composition.    From  Smithfield,  R  L 

B.  TiAUKT.LAB, 

5.  AtUigorUe  Schweizer  (Pogg.,  xlix.  695,  1840)  is  thin  lamellar  in  stnictnre,  easily  separating 
into  translucent  or  subtransparent  folia;  H.=2'6 ;  G.= 2*622 ;  color  brownish-green  by  reflected 
light,  and  leek-green  by  transmitted ;  feel  smooth,  but  not  greasy.  Polarizes  light,  according  to 
Haidinger.    Named  from  the  locality,  Antlgorio  valley,  Hedmont 

6.  WtUiamsUe  Shepard  (Am.  J.  Sd.,  IL  vL  249,  1848)  is  a  lamellar  impure  serpentine,  of  apple- 
green  color,  with  H.=4*5  and  0-.==  2*59-— 2*64,  from  Texas,  Pa.  Does  not  doubly  refract,  Dead 
Graduates  into  a  massive  granular  variety. 

C.  Thin  Fouatkd. 

7.  Marmolite  Nuttall  (Am.  J.  Sd,  iv.  19,  1822,  but  shown  to  be  a  variety  of  serpentine  by 
Yanuxem,  J.  Acad.  ScL  Phikd.,  iii  133,  1823)  is  thin  foliated;  the  laminn  brittle  but  easily 
separable,  yet  graduating  into  a  variety  in  which  they  are  not  separable  (which  variety  has 
sometimes  been  called  in  the  United  States  keroUte).  G.=2*41;  lustre  pearly;  colors  green- 
ish-white, bluishwhite,  to  pale  asparagus-green.  Prom  Hoboken,  N.  J.  Polia  from  Hoboken 
without  polarization,  according  to  Websky ;  feebly  polarizing,  according  to  Desdoizeaux. 

8.  ThermaphyUUe  A.  Nordenskiold  (Beskrifii.  Fin.  Min.,  160,  1855,  Hermann,  J.  pr.  Ch.,  Ixxiil 
213).  Occurs  in  small  scaly  crystals  aggregated  into  masses,  with  an  amorphous  steatito-like 
base.  B.B.  crystals  exfoliate  like  vermicuUte  or  pyrophvllite.  H.=2*5;  G.=2*61,  Nord. ;  2*56, 
Herm.  Lustre  of  deavage  surface  pearly ;  color  light  brown  to  silver-white  and  yellowish-brown. 
Optically  biaxial ;  the  anal  angle  22°  20';  bisectrix  negative,  normal  to  plane  of  deavage,  Miller. 
fVpm  Uopansuo^  Finland. 

i).  FiBEOua 

9.  Chrysoiiie  v.  Kobell  (J.  pr.  Oh.,  ii.  297,  1834,  xxx.  467,  1843;  Schillemder  Asbest ;  Ami- 
anthus pU)  is  delicately  fibrous,  the  fibres  usually  flexible  and  easily  separating;  lustre  silky, 
or  silky  metallic;  color  greenish-white,  green,  oUve-green,  yellow,  and  brownish;  G. =2*2 19. 
Often  constitutes  seams  in  serpentine.  It  indudes  most  of  the  silky  amianihua  of  serpentine 
rocks.    The  original  chrysotile  was  from  Reichenstein. 

10.  Picroliie  Hausmann  (Moll's  Efem.,  iv.  401,  1808)  is  columnar,  but  fibres  or  columns  not 
easily  flexible,  and  often  not  easily  separable,  or  affording  only  a  long  splintery  fracture ;  color 
dark  green  to  mountain-green,  greenish,  gray,  and  brown.  The  original  was  from  Taberg, 
Sweden. 

Metaxiie  Breithaupt  (Char.,  113,  326, 1832)  is  picrolite,  consisting  of  separable  but  brittle  columns, 
of  a  greenish-white  color,  and  weak  pearly  lustre ;  H.=2— 2*5 ;  G.=2-52.  ftom  Schwarzenberg. 
Passes  into  a  laminated  variety. 

BaltimoriU  Thomson  (PhiL  Mag.,  xxiL  191,  1848)  is  picrolite  from  Bare  Hills,  Md.,  of  a  grayish* 
green  color;  silky  lustre,  opaque,  or  subtranslucent,  with  H.=2*5--3. 

E.  CB7STALLIZEO  Serfesitine.  The  observed  crystals  are  all  pseudomorphs.  The  most  com- 
mon have  the  form  of  chrysolite,  and  the  annexed  figure  represents  one 
of  this  kind.  Rose  has  observed  some  crystals  which  were  still  partiy 
chrysolite.  Delesse  states  that  the  serpentine  of  Odem  graduates  into 
feldspar,  and  appears  to  have  been  derived  from  the  alteration  of  that 
mineral  Other  kinds  are  pseudomorphs  after  pyroxene,  amphibole, 
spinel,  chondrodite,  garnet,  phlogopite,  sphene,  and  chromic  iron. 
Even  the  foliated  and  fibrous  kinds  may  be  partiy  pseudomorphous.  If 
marmoliU  or  i?iemwpkyUiie  is  truly  crystallized  serpentine,  as  seems 
probable,  the  crystallization  of  the  species  is  actually  miccLceotts^  like 
that  of  chlorite  and  talc. 

F.  Sebpentixe  Kock&  Serpentine  often  constitutes  rock-masses. 
It  frequently  occurs  mixed  with  more  or  less  of  dolomite,  magnesite,  or 
caldte,  making  a  rock  of  clouded  green,  sometimes  veined  with  white 
or  pale  green,  called  verd^niiquey  or  opkiolite.  Ophlolite  is  styled  by 
Hunt  (1)  dolomiUc,  (2)  mag7ieniic,  or  (3)  calciUc^  according  as  the  ser- 
pentine is  mixed  with  dolomite,  magnesite,  or  caldte.  Serpentine  rock 
18  sometimes  mottied  with  red,  or  has  something  of  the  aspect  of  a  red 
porphyry ;  the  reddish  portions  containing  an  unusual  amount  of  oxyd 
of  iron.    Any  serpentine  rock  cut  into  slabs  and  polished,  is  called  serpsnUne  marbU. 
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466  OXTGKN  OOMPOTJlTOfi. 

Comp.— 0.  ratio  for  Ag,  Si,  fi=3  :  4  :  2,  corresponding  to  2  Si,  S  ftg,  2  fi=^ca  44*14,  mag< 
ncaia  42-9 1,  water  1 2  -89.  Pormula,  aa  commonly  written,  2  Mg  Si  +  SJ  g  tP.  But  as  chrysolite  ia 
especially  liable  to  the  change  to  seipentine,  and  chrysolite  is  a  unisiUccUe,  and  the  change  consista 
in  a  loss  of  somejkg,  and  the  addition  of  water,  it  is  probable  that  part  of  the  water  takes  the 
place  of  the  lost  Mg,  so  that  the  mineral  is  essentially  a  hydrated  chrysolite  of  the  formula  (f  Mg+ 
i  :^'  §i  +  i  fi[.  The  relation  in  0.  ratio  to  kaolinite  and  pinite  corresponds  with  this  view  of  the 
formula. 

Analyses:  A.  Massive  SerpeaHne.  1,  Hartwall  (Jahresb.,  iz.  204);  2,  Scheerer  (Pogg.,  IzrliL 
828);  3,  Hermann  (J.  pr.  CJh.,  xxxiL  499);  4,  Gonth  (Am.  J.  ScL,  IL  xxxdl  201);  6,  Kersten  (J. 
pr.  Ch.,xxxviL  161);  6,  Hisinger  (AfhandL,  iv.  341);  7,  Lychnell  (Ak.  H.  Stockh.,  1826.  176); 
8,  Jordan,  9,  Marchand  (J.  pr.  Ch.,  zxziL  499);  10,  Mosander  (Ak.  H.  Stockh.,  1825,  227);  11, 
LychneU  (L  a);  12,  18,  14,  Schweizer  (J.  pr.  Oh.,  amdL  378);  16,  Haughton  (Phil.  Mag.,  W.  x. 
263) ;  16,  Lydinell  (L  c.) ;  17,  0.  W.  Hultmark  (J.  pr.  Oh^  hcxix.  878) ;  18,  A.  E.  Arppe  (Act  Boa 
Fenn.,  yi.,  and  Verh.  Mm.  St  Pet,  1862,  149);  19,  20,  Haughton  (L  c.):  21,  v.  Merz  (Nat  G«B. 
Zurich,  1861) ;  22,  Vanuxem  (J.  Ac.  ScL  Philad.,  iiL  183) ;  23,  Lychnell  (1.  c.) ;  24-27,  T.  a  Hunt 
(Rep.  G.  Can.,  1861,  1867,  1863);  28,  29,  0.  T.  Jackson  (Proc.  Bost  Soc.  N.  Hist,  1866);  30, 
Sharpies  (Am.  J.  ScL,  IL  xliL  272) ;  31-88,  T.  a  Hunt  (L  c.) ;  34,  E.  A  Manice  (priv.  contrib.) ; 
86,  (Ellacher  (Jahrb.  G.  Reichs.,  1867,  358);  36,  Smith  &  Brush  (Am.  J.  ScL,  IL  xv.  212);  87, 
B.  S.  Burton  (priv.  contrib.). 

B.  Lamellar  SerpenHne.  88,  Brush  (Am.  J.  Sci.,  IL  zziy.  128);  39,  Stockar-Escher  (Eenng. 
Uebers.,  »66-'67,  72) ;  40,  H.  ▼.  Gihn  (Ber.  Ak.  Wien,  xxiv.  287) ;  41,  Ivanof  (Jahresb.,  xrv.  344) ; 
42,  43,  Schweizer  (1.  c.) ;  44,  v.  Merz  (L  c) ;  46,  46,  Smith  ft  Brush  (Am.  J.  ScL,  U.  xv.  212) ;  47, 
Hermann  (J.  pr.  Oh.,  liiL  31) ;  48,  Delesse  (Ann.  d.  M.,  IV.  xiv.  78). 

G.  Thin-fdifUtd  Serpentine.  49,  Garrett  (this  Min.,  1850,  692);  60,  Lychnell  (L  c);  61,  Shepard 
(Min.,  L  292,  1835);  62,  63,  YanUxem  (J.  Acad.  ScL  Philad.,  iii.  138);  64,  Hermann  (J.  pr.  Oh., 
xlvL  230);  66,  Arppe  (AnaL  finaka  Min.,  27);  66,  Hermann  (J.  pr.  Oh.,  Ixxiu,  218);  67,  North- 
cote  (PhiL  Mag.,  IV.  xvL  263,  J.  pr.  Oh.,  Ixxvi.  263). 

D.  Fibrous  or  columnar  varieties.  68,  Stromeyer  (Unters.,  366) ;  69,  List  (Ann.  Ch.  Pharm., 
Ixiiv.  241) ;  60,  Lychnell  (L  c.) ;  61,  Rammelsberg  (3d  SuppL,  107) ;  62,  Brewer  (this  Mm.,  1860, 
692);  68,  v.  Kobell  (J.  pr.  Ch.,  ii,  297);  64,  Brush  (this  Min.,  1864,  283);  66,  Reakirt  (Am.  J. 
a^.,  n.  xviu.  410) ;  66,  Delesse  (L  c.);  67,  Hultmark  (J.  pr.  Ch.,  Ixxix.  378);  68,  Schaffgotsch 
(Bo<»e,  Reise  Ural,  L  246);  69,  Gilm  (Ber.  Ak.  Wien,  xxiv.  287);  70,  Schweizer  (L  c);  71,  Kuhn 
(Ann.  Ch.  Pharm.,  lix.  869);  72,  Plattner  (Prob.  Loth.,  2d  edit,  211);  73,  Kuhn  (1.  c.);  74,  Do- 
tesso  (Thtee  AnaL,  24) ;  76,  T.  a  Hunt  (Rep.  G.  Can.,  1866,  205) ;  76,  Hunt  (ib.,  1868,  472) ;  77, 
Thomson  (KiiL  Mag.,  xxiL  193) ;  78,  B.  Schmidt  (J.  pr.  Ch.,  xlv.  14) 

A.  Maaaive  Serpentine, 

gi       ^      f*e       Mg        ^ 

1  Bnarum,  Ps6U(i-C%fy&  42*97    087     2*28    41*66    12-02=r.l00  HartwalL 

2  "  "  40-71     2-39    2-48    41*48     12-61=99-62  Scheerer. 

8  LAuschkuL   "  40-21     1-82    913    85-08     13-76=100  Hermann. 

4  Webster, N.C."  4887    0-31     7*17     3862      9-56,  An  <r.,  iff i  0*27,  Oa  0-02» 

chromic  iron  0-57 =100-88  Genth. 

5  Schwarzenberg, -Rwud-OoTTid    41-50     4-10    4034     12-87,  Mn  0-5,  l^fa  0-42,  Oa,  bit  fr-, 

=99-73  Kersten. 

6  Fahlun,  jrecibtiff  iSr.  48-07    0-25     1-17    40-37     12'45,  Ca  0-50=97-81  Hisinger, 

7  **            "                                41-96    0-37     2-22    40-64     11*68,  C,  bit  8*42=  100-28  Lychn. 
8.         "  "  40-32 8-33    41-76     13-64=98-96  Jordan. 

9  ••  "  40-62    0-21     3-01     42-06     18-85,  biu  0-3=99-94  Maxxshaud. 

10.  Wennland  42-84     0-18    44*20     12*38,  C  0-89=99-97  Mosander. 

11.  Sjogrube  41-58     «r.      2-17    42-41     11*29,  C,  bit  3*42  LychnelL 

12.  Zermatt,  yw.-^  43-66    0*64    1-96    41-12     13*67 =100-95  Schweizer. 

13.  "  "  43-60     2*09    40*46    14-73=100*88  Schweizer. 

14.  Wallis  Alps,  6AA..^  44-22    0-36    4*90    36*41     13*11=100  Schweizer. 

15.  Zermattjjjflicflfn.  42-88     3*80    40*52    12-64=99-84  Haughton. 

16.  Sala  4216     2*03    4226     12  33,  C  1*03  LychnelL 

17.  *'  41*02    1-84    1-81    42-21     12-91,  C  0-48  Hultmark. 

18.  Lupikko,  Pmland                        42*40  0*80  3*81  39-91  12*79,  ]fc  0*48=99-69  Arppo. 

19.  Galway                                       40*12  <r.  3*47  40*04  13*86,  C  2*00=98-99  HaagU*ou 

20.  Syria                                           41-24  7*41  36-28  1416=99-09  Haughton. 

21.  Zermatt,  Pindel  GL,  wh^  gyh-gn.  42*13  2*23  42*90  13*60=100*80  v.  Merz. 

•22.  Newburyport,i)reci(m»                42  1  40  14*38=97-88  Vanuxem. 

23.  Massachusetts  48*20     6*24    40-09     11-42=99*95  LychuelL 

24.  Orford,  Can.,  iUiveifn.  40*30     7*02  [39-07]  18  36,  ffi  0-26,  <5r«r.=100  Hnxa 
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85.  Orford,  Can.,  Wu-giL 

26.  Ham,  Can.,  gnK'W. 

27.  Syracnae,  N.  T. 

28.  Boxbmy 

29.  Lynnfield 

30.  E.  Qoshen,  Pa.,  precious 

31.  QseaymB,  BeHnalUe 

VO  t(  If 

33.  Calumet  IcL,  " 
34  Montrffle,  " 
35.  Monzoni,  VorJumaerUe 

86.  Smithfield,  BowenUe 
37.  Middletown,  PorcdL 


38.  AnUfforiie 

39.  »* 

40.  Kaiser  Tallej,  Tyrol 

41.  TaloYsk,  Ural 

42.  Canton  WaUia,  leeh-fftk 

43.  Zermatt,  bhrgik 

44.  **       pale  ytoJu-grk 

45.  mmamsiie 

46.  " 

47.  " 

48.  YillA  Bota,  gy^-gn. 


49.  Hoboken,  Marmolik 

50.  "  " 

51.  Blanford,        " 

52.  Hoboken,       « 

53.  Bare  Hins,     *< 

54.  Finland 

55.  «        ThemwphyUUe 

66.  "  " 

67.  "  " 


518 


Si         M 
42-90     — 

48-40     

40-67 

42*60 

37-6 

48*80 

S9'34 

4010 

41-20 

42-62 

41-21 


7-47 
8-60 
8-12 
8-30 

2-5 

1-38 

— 3Pel-80 

-  "  1-90 

0-80 

1-96 

1-72 


Mg 

86*28 

40-00 

82-61 

85-50 

41-0 

40-48 

4802 

41-65 

48-52 

4216 

39*24 


(1)42-29      <r. 
(1)44-08    0-80 


1-21     42-29 
1-17     40-87 


B.  Slaty  SerpenUne, 

41-58  2-60      7-22  3680 

40-88  3-20       5-84  3626 

42*42  0-65      5-71  88*05 

40-80  302       2-20  40*50 

44-22  1-10       5-44  37-14 

48-78  2-24     10*87  28*21 

42-45  212  42*66 

41*60     ir.        8*24  41-11 

42-60     tr.     '  1*62  41-90 

(?)  44-50  0-75       1-89  39-11 

41-34  8-22       5-54  8761 

C.  3%ti»-/>/ta/ed  <Sb7€n(me. 

42*32  0-66       1*28  4223 

4167  Fel-64  41*25 

40*00  *e2-70  41*40 

40*  3Pe0-90  42- 

42-69  "  1-16  40* 

40-0  1*8  42*4 

(1)41*20  1*71       1-20  39-58 

43-12  4*91  l?e  1-99  34-87 

(})  41-48  5-49       1*59  37  42 


13*14,  ti\  015,  Sr  0*26-100*19  H 

1800=100  Hunt 

12-77=399'80  Hunt 

13*00,  Ca  0  0  60=100  Jadkson. 

15-1},  Ca  C  4*0=99  Jackson. 

13  46=99*20  Sharpies. 

15*09=99-25  Hunt. 

16-00=99'55  Hunt 

15*40=100*92  Hunt 

14-22=100*86  Manioe. 

1616,  lifn  0-80,  Oa*P&CaGI 

0-96=99*59  (Ellaoher 
12-96,  Ca  0-63=99-88  a  &  B. 
18*70,  Ca  0-37=100-49  Burton. 


12-67,  ]5ri,  Cr  *-.=100*87  Brash. 
12*87=98-86  S.-Esdior. 
12*91=99-74  Gilm. 
12-02,  Mn0-20,Ca  0-42=97*16  It 
12*43=100  Sohweizer. 
14-60=99*70  Sdiweizer. 
18-70=100-83  V.  Merz. 
12-70,  Si  0-50=9915  S.  &  B. 
12*70,  M  0*40=99-22  S.  &  B. 
12*75,  ^\  0  90=100  Hermann. 
1206=99*77  Delease. 


13-80=  100*29  Garrett 

18-80,  C,  bit  1-87=99-78  L. 

16-57,  Ca  0-98=100-70  Shepard 

16-45=99-85  Yanuxem. 

161 1=99-6  Vanuxem. 

15-8  =100  Hermann. 

10*84, 1L  3*19,  Sa  0*46=99*18  A. 

13*14,  Sa  1*83=99*36  Hermann. 

10*88,  fra2-84=99*70Northcota 


D.  Fibrma  or  Oolvmnar  Varieties. 


68.  Wermland,  PieroUte 

69.  BeicUenstein,  '* 

60.  Taberg,  " 

61.  Texas,  Pa.,      " 

62.  •*  " 

63.  Beidienstein,  Cfhrysoiile 

64.  N.  HaTen,  Ot,        " 

65.  Montyille,  N.  J.,     " 

66.  Vosgea,  ** 

67.  Sola,  " 

68.  Gomoschit 

69.  Pregratten,  Tyrol 

70.  ZUlerthal 

71.  Schwarzenberg,  MetaxUe 

72.  •*  " 

73.  Beichenstein,  '< 

74.  "  «' 

75.  Petite  Nation,  Can. 

76.  Bolton,  Canada 

77.  Bare  Hills,  BaUmorito 

78.  Zoblitz.  Asbeslus 


41-66 

44-61 

40-98 

43*79 

44*25 

43*60 

44-05 

42*62 

41-58 

41-03 

43*78 

42-81 

41-69 

43*48 

48  60 

44*48 

42-1 

43*65 

43*70 

40*95 

43-70 


4*05  87-16  14*r2,»n  2*25=99-84  Stromeyer 

2*63  39-75  12-57=99*56  List 

8-94  88*44  12*86,  C  1*73=98*68  Lycbnell. 

2-05  41-08  12*47=99*34  Bammelsberg. 

3-67  3400  1 2*82,  Sfi  0*69=99*83  Brewer. 

2*08  40-00  18*80=99-78  Kobell 

2*53  89*24  13 -49 =99-31  Brush. 

0-27  42-67  14*25=100*19  Eeakirt 

1*69  42*61  13*70=100  Delease. 

1*26  42*81  13*72,  An,  C  rr.=99-74  Hultm 

6-11  37*72  11*63=100  Schaflfeotsch. 

5-98  88-71  12  64=100-04  GUm. 

2-07  40-38  12-82=98*47  Scshweizer. 

2-20  41-00  12-95=99-63  Kahn. 

6-10Fe2-80  34-24  12*67=99*41  Plattner. 

2-84  40*60  12-85=99-77  Kiihn. 

3-0  41-9  13-06=100  Delesse. 

1*46  41*57  13*48=100*16  Hunt 

3-51  40-68  12-45=  100-34  Hunt 

10*05  34-74  12-60=99-80  ThomacD. 

10-08  29-96  12-27,  Sa  1-98=1V.  V  Schmldl 


0*78 

4*90 
0*40 

0-38 
0-42 
1-48 
0*81 
0-62 
1-56 


0-4 


1-50 
2*76 
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468  OXYGEN  COMPOUNDS. 

In  anal  3,  G.=r2'57 ;  12,  G.=2-646-2-663 ;  18,  G.=2-647 ;  24,  G.=2-59T ;  26,  G.=2-646  40 
G.=2-693;  41,  G.=2-65;  44,  H.=3-6;  48,  G.=2-644;  64^  G.=:2-49;  76,  G.=2-607.  No.  84 
accompanies  the  dirTSOtUe  of  No.  66. 

On  composition  of  serpentine  rocks^  and  of  the  carbonatd  mixed  with  serpentine  in  verd 
antique  marble,  see  Jackson  in  Proc.  N.  H.  S.  Bost,  1866,  and  Am.  J.  Sci.,  IL  zdii  128 ;  T.  S. 
Huniy  Am.  J.  Sci.,  TI.  xzvi  234,  and  Logan's  Bop.,  1863,  p.  609 ;  also  Haughion,  PhiL  Kag.,  lY.x. 
258,  where  he  gives  the  composition  of  the  red  base  of  a  "  serpentine  porphjrjt"  so  called 
because  of  its  aspect;  (7.  Schmidt^  Ann.  Gh.  Pharm.,  dL  190,  on  the  rock  near  the  Tuscan  boric 
acid  fumaroles. 

Aj\  impure  serpentine  from  Aker,  Sudennannland,  transparent  and  yellowish,  afforded  Lych- 
neU  (Ak.  H.  Stockh^  1826)  Si  36*28,  *1 18-73,  te  1-79,  %  35-36,  fi'7-83,  C  and  bitumen  6-28= 
99*76.    Berzelius  referred  it  to  pyrosclerite. 

Yon  Hauer  analyzed  a  mineral  from  near  Baltimore,  which  he  calls  hdUtmoriie,  that  afforded 
him  (Jahrb.  G.  Reichs.,  1863)  Si  27'16,  £l  18'64,  Ca  15-08,  Ag  26-00,  £[  13*23=100.  G.  X.Brush 
found  in  the  meicmte  of  Schwarzenberg  (priy.  contiib.)  only  0*78  p.  a  of  %],  with  45*03  Si,  and 
2-98  fe, 

Nuttall  gaye  the  following  incorrect  analysis  of  the  marmolite  of  Hoboken  !n  connection  with 
his  first  description  of  the  mineral  (Am.  J.  ScL,  iv.  21,  1822) :  Si  860,  iig  46*0,  Oa 2-0,  fe  and 
€r  0-5,  fi  15-0. 

Stromeyer  found  of  ozyd  of  nickel  0*82  to  0*45  p.  c.  in  the  serpentine  of  Roraas ;  0-30  in  that 
of  Sundal ;  and  0-22  in  that  of  Saxony.  Lynchnell  obtained  2*24  p.  c.  firom  one  serpentine. 
Hunt  has  detected  it  in  the  serpentine  of  the  Green  Mountains  generally,  that  of  Roxbury,  Vt.,  of 
New  Haven,  Ct.,  of  Hoboken,  N.  J.,  of  Cornwall,  Eng.,  of  Banffshire,  SootL,  of  the  Vosges,  Fr. ; 
but  none  in  the  ophiolites  of  the  Azoic  (Laurentian)  rocks  of  Canada,  or  the  serpentine  of 
Easton,  Pa.,  or  of  the  wax-yellow  variety  of  Montville,  N.  J.,  or  an  olive-green  from  Phillips- 
town,  N.  Y.,  or  a  yellowish-green  from  Newburyport,  Mass.,  having  G.=:2-551.  See  also  anaL 
4,  46-47,  62. 

Pyr^  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  on  the  edges  with  difficulty.  F.=6. 
Gives  usually  an  iron  reaction.  Decomposed  by  muriatic  and  sulphuric  acids.  Ghrysotile  leaves 
the  silica  in  fine  fibres. 

ObBw — Serpentine  often  constitutes  mountain  masses.  It  is  a  metamorphic  rock,  it  resulting 
from  the  alteration  of  other  rocks,  and  mostly  of  those  of  sedimentary  origin ;  and  is  of  various 
periods  in  origin,  from  the  Azoic  age  upward. 

Crystals  of  serpentine  (pseudomorphous)  occur  in  the  Fcssa  valley,  Tyrol ;  near  Miask  at  Lake 
Auschkul,  Barsovka,  Katharinenburg,  and  elsewhere ;  in  Norway,  at  Snarum ;  eta  Fine  precious 
serpentines  come  from  Fahlun  and  Gulsjo  in  Sweden,  the  Isle  of  Man,  the  neighborhood  of  Port- 
soy m  Aberdeenshine,  in  Cornwall,  Corsica,  Siberia,  Saxony,  eta  The  names  of  many  localities 
are  given  above. 

In  N.  America,  in  Maine^  at  Deer  Isle,  precious  serpentine  of  a  light  green  color.  In 
Yermont,  at  New  Pane,  Cavendish,  Jay,  Roxbuiy,  Troy,  Westfield.  In  Mass,^  fine  at  Newbury- 
port ;  at  Blanford  with  schiller  spar,  and  the  marmolite  variety ;  also  at  Westfield,  Middlefield, 
Lynnfield,  Newburyport,  and  elsewhere.  In  H.  Island^  at  Newport ;  the  bowenite  at  Smithfield. 
In  Conn.f  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In^.  Tork,  at  Phillipstowu 
in  the  Highlands ;  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jefferson  Co.,  in  cr}'stals ;  at  Syracuse, 
east  of  Major  Burnefs,  interesting  varieties ;  in  Gouvemeur,  St.  Lawrence  Co.,  in  crystals,  and 
also  in  Rossie,  two  miles  north  of  Somerville ;  at  Johnsburg  in  Warren  Co. ;  Davenport's  Neck, 
Westchester  Co.,  affording  fine  cabinet  specimens ;  in  Cornwall,  Monroe,  and  Warwick,  Orange 
Co.,  sometimes  in  large  crystals  at  Warwick ;  and  from  Richmond  to  New  Brighton,  Richmond 
Co.  In  N,  Jersey,  at  Hoboken,  with  brucite,  magnesitc,  etc.,  and  the  marmolite  variety ;  also  at 
Frankfort  and  Bryan  j  at  Montville,  Morris  Co.,  silky  fibrous  (chrysotile)  and  retinalito,  with  com- 
mon serpentine.  In  Penn.,  massive,  fibrous,  and  foliated,  of  various  colors,  purple,  brown,  green, 
and  gray,  at  Texas,  Lancaster  Co. ,-  also  at  Nottingham  and  West  Goshen,  Chester  Co. ;  at  West- 
chester, Chester  Co.,  the  wUliamsiie;  at  Mineral  Hill  Newtown,  Marple,  and  Middletown,  Dela- 
ware Co. ;  a  variety  looking  like  meerschaum  or  lithomarge  at  Middletown ;  at  Easton,  pseudo- 
morphous after  pyroxene  and  amplubole.  InMdryla/nd^  at  Bare  Hills ;  at  Cooptown,  Harford  Co.. 
with  dlallage ;  also  in  the  north  part  of  Cedl  Co.  In  OanadOj  at  Orford,  Ham,  Bolton,  eta  In 
K.  Brunswick,  at  Crow's  Nest  in  Portland. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  sometimes  employed 
as  a  material  for  ornaments,  vases,  boxes,  eta  At  2^blitz  in  Saxony,  Bayreuth,  and  in  Franoonia. 
several  hundred  persons  are  employed  in  this  manufacture.  Verd-antique  marble  is  clouded  with 
green  of  various  shades,  and  is  a  beautiful  material  for  table  and  ornamental  indoor  work.  Ex* 
posed  to  the  weather  it  wears  uneven,  owing  to  its  unequal  hardness,  and  soon  loses  its  polished 
surface. 

The  names  SerpenHne,  Ophiiey  Lapis  eolvbrinus^  allude  to  the  greec  Berpent>like  doudings  of  the 
serpentine  marble.     Helinalite  is  from  ^envfif  resin;  Picroliie^  ft^m  nw^ii^  bitter,  in  allusion  to  tlis 


Digitized  by 


Google 


MARGABOPHYLLITE  SBCHON.  469 

oiognesia  (or  Bittererde)  present ;  ThermophyUUe^  from  9^(i>/ii?,  fieai^  and  ^vXXoy,  leaf,  on  accounl 
of  the  exfoliation  when  heated;  CJirysotile^  from  x9^^^i  golden^  and  riXoi^  fibrous ;  MeiaxUe,  from 
/icra^a,  stUc ;  MarmolUe^  from  ftapfiatfiw,  I  shine^  *'in  allusion  to  its  pearly  and  somewhat  metallie 
histre^CNuttall). 

Artil — Formed  hy  A.  Gages  in  a  transparent  amorphous  mass,  hj  placing  a  solution  of  gelat- 
inous silicate  of  magnesia  in  a  dilute  solution  of  potash.  It  is  deposited  after  some  months*  stand- 
ing.   (Rep.  Brit  Assoc.,  1863,  203.) 

412  Bastttb,  or  ScHiLLEa  Spar.  (Talkart  ».  Trebra,  Erfahr.  Inn.  Gebirge,  97,  1786.  SchU- 
lerspoth  (fr.  Baste)  Heyer,  Crell's  Ann.,  1786,  i.  336,  ii.  U7.  Schillerstein  Wenw,  1800,  Ludw.,  60, 
1803.  Diallage  pt  M,,  Tr.,  1801.  Metalloidal  diallage  pt  Bastit  H<M^  Handb.,  623,  1846.) 
Bastite  is  an  impure  foliated  serpentme,  occurring  imbedded  in  serpentine  rock,  and  is  supposed 
to  be  a  result  of  the  alteration  of  a  foliated  mineral  of  the  Pyroxene  gproup,  as  long  since  announced 
by  G.  Rose.  That  of  Baste,  the  original  locality,  was  derived,  according  to  Strong,  from  the 
enstatite  (protobastite)  of  the  region  (see  Enstatitb,  p.  208).  It  has  H.=3*5— 4 ;  G.=2-6— 2*76 ; 
lustre  metallic  pearly,  bronze-like  (to  which  the  German  name  schiiler  alludes),  to  vitreous,  and 
color  leek-green  to  olive-  and  pistachio-green,  and  pinchbeck-brown.  Besides  the  direction  of 
perfect  cleavage,  there  are  two  inclined  to  one  another  about  87  *"  (Naumann),  which  is  the  cleav- 
age of  enstatite  and  hypersthene.  According  to  Desdoizeaux,  it  is  probably  orthorhombic,  and 
has  a  negative  bisectruc,  which  is  normal  to  the  plane  of  cleavage,  and  gives  for  the  axial  divert 
gence  60  to  70"*.  A  kmd  from  Todtmoos  in  the  Schwarzwald  is  thin  foUated  deavablo,  and  has  a 
dark  green  color,  but  is  metallic  pearly  on  the  cleavage-face ;  H.=3*4;  G.=2*55;  and  shows 
under  the  microscope  in  polarized  Hght  that  it  is  not  homogeneous. 

Analyses :  1,  2,  Kohler  (Pogg.,  xu  192) ;  3,  W.  Hetzer  (0.  E.  Weiss,  Pogg.,  ciix.  446)  : 


Si      21 

Cr 

te 

liCn     Ag      Ca 

fi;i^a  fi 

1.  Baste,  cryst.       43-90    1-50 

2-37 

10-78 

0-55     2600    2-70 

0-47     12-42=100-69. 

2.      "      massive    42*86    2-17 

~.. 

13-27* 

0-86     28-90    0-68 

1207 =100-25. 

3.  Todtmoos      (1)48*77    6-10 



7-14 

—    80-92     1-17 

2-79*     8-51=100-40. 

•With  some  Cr*0"- 

"*  1-67  CO*  plus  1-12  0 

Tg.  SQbSt. 

In  the  dosed  tube  it  affords  ammoniacal  water.  B.B.  becomes  brown  and  is  slightly  rounded  on 
the  thin  odges.  With  borax  reactions  of  iron.  Imperfectly  decomposed  by  muriatic  acid,  com- 
pletely BO  by  sulphuric.  A  mineral  resembling  schiiler  spar  occurs  in  serpentine  in  Middlotowu, 
Delaware  Co.,  Pa. 

Phasstine  (FhBstm  Breiih,^  Char.,  29,  180,  1823,  115,  1832)  resembles  somewhat  schiiler  spar, 
and,  according  to  Breithaupt,  is  altered  bronzite.  It  is  foliated,  but  the  deavage  is  not  very  easy ; 
H.=l  — 4;  G.=2*826;  lustre  pearly ;  color  yellowish-gray;  feel  greasy,  talc-like.  It  is  from 
Kupferberg  in  the  Fichtelgebirge,  and  occurs  distributed  ^ough  serpentine.  It  has  not  been 
analyzed.  .  ^ 

413.  DBWBYLITB.    Emmons,  Man.  Min.  and  GeoL,  1826.    Gymnite  Thomson^  PhiL  Mag., 

xxu.  191,  1843. 

Amorphous,  and  having  some  resemblance  to  gum  arable,  or  a  brownish 
or  yellow  resin. 

H.=2-3-6.  G.=2-246,  Middlefield,  Shepard ;  219-2-31,  Bare  Hills, 
Tyson;  2*216,   ib.,   Thomson ;  1-936— 2*155,   Tyrol,   (Ellacher.      Lustre 

fjreasy.     Color  whitish,  yellowish,  wine-yellow,  greenish,  reddish.    'Trans- 
ucent.    Brittle,  and  often  much  crackedl 

Oomp.— 0.  ratio  for  It,  Si,  fi= 2:8:8.  Formula  (f  2ii[g+l  1^  Si  +  }  ]S[=Silica  40*2,  magnesia 
36-7,  water  24-1=100. 

Analyses:  1,  Shepard  (Am.  J.  Sd.,  xyiii  31,  1880,  analysis  imperfect);  2,  Brush  (this  Min., 
2S6,  1864);  3  Thomson  (Pha  Mag.,  1848,  191);  4^  (Ella<2her  (Za  G.,  liL  222);  5,  r.  Kobett 
(Miinch.  gel  Loz.,  1851,  xxxiil  1);  6,  Widtermann  (Jahrb.  G.  Beicha.,  ir,  625,  1868);  7, 
Hauahofer  (J.  pr.  CIl,  xdx.  240): 

Si        Ag       £[         9e 

1.  Middlefield  40        40        20         =100  Shepard. 

8.  Texas,  Pa.  43-15    85-93    20*25     — ^,  £Ur.= 99-86  Bmsh. 
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3.  Bare  £DUb,  MdL        40-16 

36-00 

21-60 

4.  Tyrol,  Fleims  YaL   40*40 

35-85 

22-60 

6.      **          **        "       41-60 

38-30 

20-50 

6.       "           "         "(1)40-82 

3606 

21-72 

1.  Passau                     45-6 

34-6 

200 
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Si        &g       ]ft       9e 

1*16,  Ca  0-80,  Si  lr.=09-72  Thonunn. 
0-88,  apatite  0-78=100  (EUadier. 

=100-30  KobeD. 

0*42,  C  0-59=99-61  Widtermtim. 
— =100*  Hanahofer. 
*  After  wpanttkn  of  4-78  CaO  CO*,  0«  Fe*0'. 

a  of  anal  6=2-136;  of  anal  7,  2-107. 

Pyr^  etc. — ^In  the  closed  tube  gives  off  much  water.  B.B.  becomes  opaque,  and  ftases  on  the 
edges.    Decomposed  bj  hydrochloric  add. 

Obs. — Occurs  with  serpentiiie  at  the  localities  above  mentioned. 

Kamed  after  Prof.  Chester  Dewoy.  The  gynmite  of  Thomson,  named  from  rv*^,  naked,  in 
allusion  to  the  locality  at  Bare  Hills,  Md.,  is  the  same  species. 

Thomson  found  in  another  mfaieral  from  the  United  States,  labelled  Deweylite  (G.=2-0964X  §i 
50*70,  Mg  23-65,  £[  20*60,  Si  8*65,  j^e  1*70  (Am.  J.  Sci.,  zxxL  178);  and  in  another  aDied  min- 
eral, Si  41-42, ttg  23-68,  Sa  6*25,  fi:  19-86,  Si  447,  ^e  8*67,  *e  tr. 

Artif.— Formed  by  A.  Gages  by  the  method  mentioned  under  Sibfentikb  (p.  465). 

41^  OEROUTB.  EeroUth  BreOhaupt,  Char.,  145,  254^  1823.  CeroUth  Giock,  1831.  Eerolita. 

Massive,  renifonn,  compact  or  lamellar. 

H.=2--2*5.  G.=2"3— 24.  Lustre  vitreons  or  resinous.  Color  greenish 
or  yellowish-white,  yellow,  reddish.  Streak  nncolored.  Transparent— trans- 
lucent.  Feel  greasy.   Fracture  conchoidal.  Does  not  adhere  to  the  tongue. 

Oomp.— O.  ratio  for  fi,  Si,  1^=1 :  2  :  H ;  formula,  if  two-thirds  of  the  water  is  basics  (i  H  + 
4  Mg)  §i+4  aq ;  making  it  thus  a  unisilicate  like  deweylite,  which  spedes  oerolite  dosely  resem- 
bles  in  physical  characters.  It  differs  in  composition  from  aphrodite,  howeyer,  only  in  containing 
half  more  water.    Analyses :  1,  2,  Kuhn  (Ann.  Ch.  Pharm.,  liz.  368) : 

gi    HLg    a 

I.Silesia    47*34    29-84    21 04=98-22  Kuhn. 
2.       "         46*96    31-26    21*22 =99*44  Kiihn. 

Kaak  obtalued  (Bchw.  J.,  Iv.  1829)  for  the  same  mineral  Si  37*95,  Si  1218,  'iig  18-02,  ift  31-OC 
=99*15.  But  Kuhn  states  that  he  and  his  laboratory  pupils  found  no  alumiua,  and  that  Maak^s 
analysis  must  be  incorract  Kiihn  dried  his  mineral  at  100°  C.  before  the  analysis,  and  hence  the 
less  water. 

Pyr.,  etc — B.B.  blackens,  but  does  not  fuse. 

Obs. — From  Frankenstein  in  Silesia,  associated  with  serpentine,  and  also^  according  to  Kiihn, 
brucite.    Breithaupt  unites  deweylite  to  oerolite. 

Melling  obtained  for  a  mineral  from  Zoblitz,  similar  to  the  above,  Si  47*18,  l^g  36*13,  ^  11-50, 
%1  2*67,  fe  2*92=100*25  (Ramm.,  Ist  Suppl,  79).  Hermann  obtained  for  an  apple-green  yariety 
from  Lake  Itkul  (BuU.  Soc  Nat  Mosc.,  xxxviil.  481),  Si  47-06,  &i  2-80^  &g  31-81, 1^  18*38=100. 
G.=2-27. 

The  name  Cerolite  is  from  xnpSs,  wax,  and  AtOjf. 

416.  HTDROFHITZI.    Svanberg,  Ak.  H.  Stockh.,  1889,  Pogg.,  11  525.    Jenklnslte  SJug^ard^ 
Am.  J.  Sd.,  II.  ziil  392, 1852.    Eisengymnit 

Massive ;  sometimes  in  fibrous  emsts. 

H.=2-6--3-5.  G.=2-65,  hydrophite;  24— 2*6,  jenkinsite.  Lustre 
feeble,  subvitreous.  Color  monntain-green  to  bladtish-green.  Strealc 
paler.     Translucent  to  opaque. 

Oomp. — Same  as  for  deweylite,  except  a  replacement  of  part  of  the  magnesia  by  protozyd  of 
iron.    Analyses :  1,  L  Svanberg  (L  a) ;  2,  3,  Smith  &  Brush  (Am.  J.  Sd.,  IL  xwl  369) : 
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An 
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LffydrcphiU 
2.  Jenkmeiie 
8. 

36-19 
38-97 
37-42 

2-90 
0-53 
0-98 

22-73 
19-30 
20-60 

1-66 
4*36 
4-05 

2108 
22-87 
22-76 
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ft 
16-08,  V  0116=100-765  STanbergL 
18-36=99'89  a  ft  B. 
13-48=99-28  8.  ft  B. 

Smith  ft  Brush  find  in  jenkinsite  the  ozjgen  ratio  for  the  protozyds,  Bilica^  and  water,  8:4:2^, 
and  they  mention  the  nearness  to  hoth  hjdrophite  and  serpentine.  Websky  regards  hydrophits 
as  impare  metaxite  (ZS.  G.  Ges.,  z.  284). 

Pyr.,  etc.— In  the  closed  tube  gives  off  water.  B.B.  blackens,  and  fiises  at  about  3  to  a  black 
magnetks  globule.  With  the  fluxes  gives  reactions  for  iron  and  manganese.  Decomposed  by 
acids. 

Obs. — ^Hydrophite  occurs  at  Taberg  in  Smaland ;  and  jenkinsite  at  O'Keil's  mine  in  Orange 
Co.,  K.  Y.,  as  a  fibrous  incrustatioD  on  magnetite. 

Named  Mydrej^uie  in  allusion  to  the  water  present;  and  JenkinsUe  after  J.  Jenkins  of 
Monroe. 

41 6 A.  DiSBiCATiK  Breiihmipif  Char.,  104^  1832.    Massive,  reniform,  or  in  crusts  on  serpentine, 
of  a  resinous  lustre  and  green  color.    Feel  greasy;  odor,  when  moistened,  argillaceous. 
Composition,  according  to  Fidnus  (Min.  (}es.  zu  Dresden,  ii.  215) : 

§1        £l      te      &n      %      Ca      ]^a    a,C 

1.  35-80    0-42     11-38     2*25     2370     0-83    0-60    26-20=100-03. 

2.  40-17    0-88    14-00    1*17     19*33     0-83     1-38    2200,  S  0-43=100-09. 

Formula  (liCg,  fe)*  Si*+6  fi  7,  but  probably  a  mixture.    B.B.  blackens  and  cracks. 
From  Waldheim  in  Saxony.    The  name  is  fh>m  Sipfia^  skm^  alluding  to  its  oocurrenoe  as  aft 
incrustation. 

416.  GBNTHITB.    Nickel-Gymnite  Genth^  EeH  <k  Tiedm.  Monatsb.,  ill  487,  1851.    Genthite 
J>anai  Am.  J.  ScL,  XL  zliv.  256,  1867. 

Amorphonfl,  with  a  delicately  hemispherical  or  etalactitic  surface,  incrust- 
ing. 

H.=3— 4;  sometimes  (as  at  Michipicoten)  so  soft  as  to  be  polished 
under  the  nail,  and  fall  to  pieces  in  water.  G. =2*409.  Lustre  resinous. 
Color  pale  apple-green,  or  yellowish.  Streak  greenish-white.  Opaque  to 
translucent. 

Comp.— 0.  ratio  for  ^  Si,  fi=2  :  3  :  8,  or  the  same  as  for  deweylite ;  formula  (f  (]^i,  Mg)+i 
'Ay  Si-f-i  tl,  being  a  nickel-gymnite.  Analyses :  1,  Genth  (L  c.) ;  2,  T.  &  Hunt  (Bep.  0.  Can., 
1863,  507): 

Si  Si  *e  Mg  Ca  fi 

1.  Texas,  Pa.  35-36        30*64        0-24        1460        0-26        1909=100-19  Gonth. 

3.  Michipksoten  Id.      88*60        30*40        2-25  3-55        4-09        17  10,  j^l  8*40 =99*39  Hunt 

After  drying  at  a  temperature  above  100"  0.,  Hunt  obtained  (L  a)  Si  36-80,  Si  32*20,  fi  12*20. 

Tyr^  etc.— In  the  closed  tube  blackens  and  gives  oflf  water.  B.B.  invisible.  With  borax  in 
O.F.  gives  a  violet  bead,  becoming  gray  in  RF.  (nickel).  Decomposed  by  muriatic  acid  without 
gelatinizing. 

Obs. — IfYom  Texas,  Lancaster  Co.,  Pa.,  in  tliin  crusts  on  chromic  iron ;  and  from  Webster, 
Jackson  Co.,  N.  0^  with  chromic  iron  in  serpentine,  as-  an  amorphous,  reniform,  apple-greon 
incrustation ;  on  Michipicoten  Id.,  Lake  Superior,  of  a  greenish-yellow  to  apple-green  color.  Also 
reported  from  near  Malaga,  Spain,  with  diromlte  and  talcose  schist;  and  by  Wiser,  fh>m  Saasthal 
in  the  Upper  Yalais. 

RoUisiU  Breith.  (B.  H.  Ztg.,  xviiL  1,  1859)  may  be  essentially  the  above.  It  occurs  with  phos- 
phate of  nickel  at  Bottis  in  Yoigtland,  in  amorphous  masses  and  reniform  incrustations,  apple- 
green  or  emerald-green,  of  littlcw  lustre,  translucent  to  subtranslucent,  but  opaque  when  earthy, 
with  H.=2— 2-25,  and  G.=2-358— 2*370.  Winkler  deduces  the  formula  ^i  Si+i  fi;  and 
publishes  as  the  result  of  his  analysis  (L  c.)  Si  89-15,  ^1  4*68,  l^e  0*81,  I^i  85*87,  A  11-17,  with 
Co  0-67,  Cu  0-40,  r  2-70,  As  0*80.  But  his  summation  of  these  numbers  is  100-79,  or  4*64  more 
than  they  foot  up ;  and  there  is  here  an  unexplained  error.  The  mineral,  as  Brush  has  observe^ 
ii  probably  nickel-gymnite. 
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417.  SAFOMTTE.  Terra  porcellanea  particuliBimpalpabilibuB  mollis,  pt,  Brianzoiier  Erita  pt 
Smectii^  ^^A;  Walklera,  a  hwit  (Landsend  1  CornwallX  OronsL,  75,  1758.  Seifensteiii  (fir. 
GomwaU)  JOapr.,  Schrift  nat  Ges.  Berlin,  vu.  168,  1787,  Beitr.,  ii.  180,  y.  22.  Steatite  of 
CJomwalJ  Kirw.,  MId.,  i.  152,  1794.  Soapstone  pt.  Pierre  i  Savon  E,  Saponit  Svcuab&rg^  Ak. 
H.  Stockh.,  1840,  153.  Piotine  Svariberg,  Pogg.,  liv.  267,  1841,  Ivil  165.  Thalite  Owen,  J.  Ac. 
Philad^  n.  u.  179,  1852. 

Massive.    In  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drying.  G.= 2*266.  Lufitre 
greasy.  Color  wliite,  yellowish,  grayish-green,  bluish,  reddish.  Does  not 
adhere  to  the  tongue. 

Comp. — ^A  hjdroufi  silicate  of  magnesia  and  alumina  j  but  analyses  give,  naturally,  no  uniform 
results  for  such  an  amorphous  material  Supposing  the  alumina  present  as  kaoUnUe,  the  rest, 
according  to  most  of  the  analyses,  is  a  silicate  allied  to  aphrodiie^  as  if  the  mineral  were  a  mixture 
of  the  two.  Analyses :  1,  Elaproth  (1.  c.) ;  2,  Svanberg  (1.  c.) ;  3,  Haughton  (PhiL  Mag.,  lY.  x. 
253) ;  4,  Syanberg  (1.  c.) ;  5,  6,  Smith  &  Brush  (Am.  J.  Sol,  XL  xvi  S68) ;  7,  8,  Beakirt  and  Keysef 
(Am.  J.  ScL,  XL  xvii.  180) : 


Si  M  Ve  Mg  Oa 

1.  Cornwall     45-00  9*25  I'OO  2475  

2.  »*  46-8  8-0  0-4  33*3  0-7 

3.  "      (f)  42-28  7-21  29*70  

4.  PioHne        5089  9-40  2*06  26-52  0-78 
6.  Tludite        45-60  4-87  2-09  24-10  1*07 

6.  "  48-89  7-23  2*46  24-17  

7.  "  4407  4-72  1*70  21-49  8*75 

8.  " 


Sa      fc        fl 

-  0-75  18-00=98-76  Klaproth. 

11-0=100-2  Svanberg. 

18-92  Haughton. 

—  10-50= 100-16  Svanberg. 

0-45  20-66=98-84  Smith  k  Brush. 

0-81  15-66=99-22  Smith  ft  Brush. 

wuUi.  19-96  Beakirt 


44-66         7-79  26-60*  0-16    012    WMfot.  Keyser. 

*  ConUlns  aome  lime. 

The  oxygen  ratio  for  &,  S,  Si,  iGf,  in  1,  is  about  2:1:5:3^;  in  2,  8^  :  1  :  6^ :  2|,-  in  3,  3} : 
1 :  7  :  5i;  in  4,  2  .-  1 :  5^ :  2 ;  in  6,  3i :  1  :  8i :  6i ,-  in  6,  21 :  1 :  6^ :  3i;  in  7,  5  :  1  :  IH  :  9. 

Pyr.,  etc— B.B.  gives  out  water  and  blackens ;  thin  splinters  fuse  with  difficulty  on  the  edgoa 
Decomposed  by  sulphuric  add. 

Obs.— Occurs  at  Lizard's  Point,  Cornwall,  in  veins  in  serpentine ;  in  the  goodes  of  datoUte  at 
Roaring  Brook,  near  New  Haven,  Ct ;  in  the  trap  of  the  north  shore  of  Lake  Superior,  between 
Pigeon  Point  and  Fond  du  Lac,  in  amygdaloid  (thdUie  of  Owen);  at  Svardsjo  in  Dalame  (ptoUm 
and  sajxmUe). 

Saponite  is  from  mpo,  soap;  and  piotine  from  iridn^f,  fcU, 

Another  similar  mineral,  associated  with  chaUlite  of  Thomson  in  amygdaloid  at  Antrim,  Ireland, 
afforded  von  Hauer  (Eenngott's  Mm.  Kot.,  Ko.  11)  Si  44-11,  ^  10-90,  fe  I'Oo,  Mg  18*01,  Ca 
6*74,  Mn  and  1^  ^.,  ign.  24*07=99-88 ;  oxygen  ratio  nearly  4^  :  8  :  13^  :  12 ;  or  for  ft+S  and 
§1,  1 :  1*8.  It  has  H.=2,  and  is  fragile;  lustre  wazy;  color  isabella-yeilow,  or  brownish.  Softeni 
or  slacks  in  water.    Soluble  in  muriatic  acid,  affording  pulverulent  sUica. 


418.  PHOLX2RITB.    Pholerite  GuiUeminy  Ann.  d.  M.,  xi  489, 1825.    Pholerite  pt  of  mani§ 
authors.    Pholerite,  Pelitische  Felsittuffe  von  Chemnitz,  A.  Knop.^  Jahrb.  Min.,  1859,  540. 

Orthorhombic.  In  rhombic  and  hexagonal  scales,  like  those  of  kaolinite. 
Occurs  clay-like  and  compact  massive,  consisting  of  an  aggregation  of 
scales. 

H.=l-2-6.  G.= 2-35— 2-57.  Lustre  of  scales  pearly.  Color  white, 
grayish-white,  greenish-white,  yellowish,  reddish-brown,  violet.  Doubly 
refracting,  Knop. 

Oomp.— 0.  ratio  for  fi,  Si, £[=8  :  3  :  2;  ^'^*+4]&=Snica  19-8,  alumina  45*0,  water  15*7=: 
100.  Analyses :  1,  2,  GuiUemin  (L  a) ;  3,  A.  Knop  (Jahrb.  Mm.,  1859,  540);  4,  J.  L.  Smith  (An 
J.  SqL,  II.  xi.  58) ;  5,  Mallet  (Shep.  Min^  1857,  Suppl  to  Append.,  p.  it.): 
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§i 

£l        Pe 

1.  Fins 

42-98 

4207    

2.     " 

41-65 

43-36    

8.  ChenmitB 

39-34 

45-90 

4.  Schemnitz 

42-45 

42.81    

5.  Jacksonville,  Ala. 

42-19 

41-80     0-82 

Ag     Oa     &:      la: 


1-09 


1500=100  Guaiemiu. 
15-00=100  GuiUemin. 
14-76=100  Knop. 
12-92=98-18  Smith. 
14-20=99-60  Mallet 


Pyr.,etc. — ^Yields  water.  B.B.  infusible.  Gives  a  blue  color  with  cobalt  solution.  Insoluble  in  acida 

Ob». — ^The  pholerite  of  Guillemin  was  from  nodules  of  iron  ore  in  the  coal  mines  of  Fins,  Dept 
of  Allier,  France.  The  Chemnitz  mineral  is  from  Nioderrabenstein  (and  also  at  Zeisig^ald,  etc\ 
where  it  constitutes  a  rock  called  bjNaumann  pelitische  fdsUit^e  in  the  Lower  Goal  formation; 
\t  is  various  in  color,  but  is  riiown  to  consist  of  crystalline,  colorless,  doubly-  refracting  scales. 
The  Schemniti  is  the  gangue  of  diaspore,  and  it  may  be  kaolinite  impure  with  (tiaspore.  The  Jack- 
sonville is  a  kaolin,  and  may  be  kaolinite ;  the  analysis  afforded  486  of  free  silica,  and  0-90  of 
undeoomposed  material  which  above  is  excluded. 

The  analyses  of  kaolinUe  have  been  referred  to  pholerite  under  the  idea  that  Guillemin's  analy- 
sis was  incorrect  But  the  analysis  bv  Knop  appears  to  show  that  there  is  a  species  with  the 
pholerite  composition,  but  not  differing  from  kaolinite  in  its  physical  or  crystallographic  characters. 

Named  from  ^Ak,  a  scale. 

418 A.  T&ratoUie  Glocker  (Grundr.,  644, 1839 ;  Terra  miraculosa  Saxoni©  C.  Richier,  1732 ;  Sax- 
onische  Wundererde  of  old  Germ,  authors;  Eisensteinmark  BreiiJLj  Char.,  147,  1823,  301,  1832). 
A.  Knop  holds  (Jahrb.  Min.,  1859,  546)  that  the  teratolite  is  an  impure  lithomarge-llke  pholerite, 
closely  related  to  the  mineral  from  Chemnitz.  It  is  described  as  having  H.=2 — 2^,  and  G.=2-4U 
— 2-5;  color  varied  with  lavender  and  other  shades  of  blue,  and  spots  of  red,  and  rarely  pearl- 
gray.  It  is  from  an  amygdaloidal  rock  overlaid  by  coal  strata  at  Planitz  near  Zwickau  in  Saxony, 
It  contains  much  oxyd  of  iron ;  but,  according  to  Knop,  probably  is  a  mixtiure  of  pholerite  with 
some  free  quartz,  pulverized  feldspar,  hydrate  of  Iron,  carbonate  of  lime,  and  magnesia.  The  fol- 
lowing is  die  analysis  of  Schuler  (R-eiesleb.  Orykt  Sachs.,  Heft  5); 

Si        M        l^e      Mn     fig      Oa      &         £[ 
1.  Planitz      41-66    2286    12-98    1-68    2*55    3-04    0-93    14-20  Schuler. 


419.  KAOIiINmi.  Talkerde  von  sohuppigen  Theilen  (fr.  Sonne  Adit,  Halsbrucke,  near  Frei- 
berg) Wem.,  Ueb,  218,  1780.  Erdiger  Talk  Hofmannj  Bergm.  J.,  160,  1789;  Ka/rst,  Tab.,  82, 
1800.  ?  Talc  granuleux  R^  Tr.,  iil  1801.  Nacrite  pt  Brongn.^  Min.,  i.  505,  1807.  Schnppiger 
Thon  iKortft,  Tab.,  91,  1808.  Nakrit  Breilh,,  Cliar.,  94,  318,  1832.  Pholerite  pt  many  avLfhors. 
Kaolinite  S.  W,  Johnson,  Am.  J.  ScL,  IL  xliiu  361,  1867. 

Medulla  Saxi,  Germ,  Stelnmarck,  pt.,  Agric.,  Interpr.,  466,  1546  =  Lithomarge  pt  Kamat 
BreUh.,  Handb.,  il  859,  1841  =  Steinmark  von  Rochlitz  Klapr.,  vL  285,  1815.  Terra  Samia, 
Collyrium,  Aster,  P/in.,  xxiv.  53.  Marga  porcellana,  Leucargilla,  pt,  Wo//.,  22,  1747.  Terra 
Forcellanea  Oronst,  78,  1758.  Porcelain  Clay.  Kaolin.  Porzellanerde,  Porzellanthon,  Germ, 
Argiles  4  porcelaine  /V.    Torre  i  foulon  pt  1^.=  Fuller's  Earth. 

Orthorhombic.  /A  7=120°.  In  rhombic,  rhomboidal,  or  hexagonaJ 
scales  or  plates ;  sometimes  in  fan-shaped  aggrega- 
tions; usually  constituting  a  clay-like  mass,  either 
compact,  friable,  or  mealy ;  base  of  crystals  lined  (f. 
413),  arising  from  the  edges  of  superimposed  plates. 
Cleavage :  basal,  perfect.  Twins :  the  hexagonal 
plates  made  up  of  six  sectors. 

H.=l-2-5.  G.=2-4— 2-63.  Lustre  of  plates, 
pearly ;  of  mass,  pearly  to  dull  earthy.  Color  white, 
grayish-white,  yellowish,  sometimes  brownish,  bluish, 
or  reddish.  Scales  transparent  to  translucent.  Scales 
flexible,  inelastic ;  usually  unctuous  and  plastic.  Op- 
tically biaxial ;  axial  plane  normal  to  the  base,  and 
to  a  side  of  the  hexagon ;  axes  quite  divergent ;  bisectrix  negative ;  Descl.. 
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Var. — 1.  ArgilUform.  Soft,  claj-llke;  ordinazy  kaolinite ;  under  the  microacope,  if  not  witn 
out,  showing  that  it  is  made  up  largely  of  pearly  scales.  The  constituent  of  most,  if  not  aU,  pun 
kaolin.    6.-2-627,  fr.  Freiberg,  Breith.;  2-6,  fr.  Sdmeckenstein,  Clarke. 

2.  Fanniform.    Mealy,  hardly  coherent,  consisting  of  pearly  angular  scales,  anal.  S-6,  9. 

8.  Indurated;  Lithamarge  {Sieinmark  Germ.),  ilrm  and  compact;  H.=2— 2*5.  When  pul- 
verized, often  shows  a  scaly  texture  (anal  17-24).  G.=2*6,  fir.  Cainsdorf,  solid  rar.,  anal  23. 
Tuesite  of  Thomson  is  a  lithomarge  from  Scotland,  used  sometimes  for  slate  pencils ;  H.=:2'6 ;  G.= 
2*43— 2-56 ;  color  milk-white. 

4.  Faruginotis ;  Camai  Breith.  A  firm  lithomarge  of  a  reddish-white  or  flesh-red  color ;  the 
solor  owing  to  the  presence  of  some  oiyd  of  iron  replacing  the  alumina;  H.=2— 3 ;  G.= 2*543. 
Streak  colorless;  smooth  to  the  touch  (anal  15,  16).    Also  brownish-red  (anal.  21). 

Oomp.— 0.  ratio  for  fi.  Si,  3=3  :  4 :  2 ;  whence,  if  half  the  water  be  basic,  (i  fl»-f  f  3fcl)'  Si' ; 
(as  usually  written,  XlSi^+2fi)=Silica  46-3,  alumina  39-8,  water  13-9=100. 

Analyses:  1,  W.  S.  Clarke  (Ann.  Ch.  Pharm.,  Ixxx.  122);  2,  Pisani  (0.  R.,  liil  1072);  3,  R. 
Miiller  (B.  H.  Ztg.,  zziv.  386);  4,  Genth  (Am.  J.  Scl,  XL  zxyiiL  251);  5,  6,  Johnson,  Burton 
(Am.  J.  Sd.,  U.  xliii.  354,  858);  7,  A.  Knop  (Jahresb.,  789,  1869);  8,  R.  Richter  (Fogg^  xa  820); 
9,  Stolba  (J.  pr.  Ch.,  xdv.  116);  10,  Smith  (Am.  J.  ScL,  II.  xl  68);  11,  Boussmgault  (Ann. 
d.  M.,  III.  7.  554);  12,  T.  &  Hunt  (Rep.  G.  Can.  1863,  495);  13,  Klaproth  (Beitr.,  vi.  275);  14, 
Baur  (Ber.  Ak.  Wien,  xxil  693);  15,  Klaproth  (Beitr.,  vi  285);  16,  Nascholz  (Ber.  Isis  Dresden. 
1866,  138);  17,  Rammelsberg  (Min.  Ch^  576);  18-21,  v.  Hauer  (Jahrb.  G.  Reichs.,  vil  129,  362); 
22,  28,  Eikenscher  (J.  pr.  Ch.,  Ixxxix.  461);  24,  Rammelsberg  (L  c.);  26,  26,  R  D.  Thomson  and 
Richardson  (Thom.  Min.,  i  244) : 


Si 

£1 

fe 

% 

Oa 

fl 

1.  Schneckenstem 

46-76 

39-59 

0-94 

18-42=100-71  CHark. 

2.  Lod^ve,  Pr. 

47-0 

39-4 





14-4=100-8  PisanL 

3.  Freiberg,  Sax. 

46-74 

89-48 

-. 



— 

1406=100-28  Miiller. 

4.  Tamaqua,  Pa. 

(})  46-90 

89-60 



13-80,  ^a  0-17=100-47*  Genth. 

5.  Summit  Hill,  Pa. 

46-98 

39-81 

14-02=99-76  Johnson, 

6.  Richmond,  Ya. 

48-56 »» 

35-61 

— 

12-88,  undet  2-95-100  Burton. 
[14-8«]=  100  Knop. 

7.  Zeisigwald,  Sax. 

49-91 

35-23 

8.  Altenberg,  Sax. 

45-63 

89-89 

0-60 

18-70=99-82  Richter. 

9^  Schlan,  Bohem. 

47-93 

36-78 







15-29=100  Stolba. 

10.  Naxos 

44-41 

41-20 

— 

1-21 

13-14=99-96  Smith. 

11.  NT.  Grenada 

450 

40-2 

— «- 

14-8=100  Boussingault 

12.  Chaudidre  Falls 

46-06 

38-87 

0-63 

0-61 

14-00=99-66  Hunt 

13.  Aue,     Kaolin 

46-00 

3900 

0-25 

— 

14-50=99-76  Klaproth. 

14.  Zetditz,     " 

48-61 

88-90 

— - 

— ^ 

12-47=99-98  Bauer. 

15.  Rochlitz.  Chmai 

45-25 

36-50 

2-75 

1400=98-50  Klaproth. 

16.        "             " 

4509 

3813 

1-79 

019 



14-29,  alk.  0-21=99-67  Naschold. 

17.  Rumpelsberg,       XttAom.  47*83 

40-23 

1-44 

12-36=100-36  Ramm. 

18.  Rene,  Bohem., 

n 

48-13 

39-60 

ir. 

— - 

tr. 

15-71=98  44  Hauer. 

19.  Saszka,  wkUe, 

u 

45-19 

37-92 

— 

0-93 

1501=99-06  Hauer. 

20.       "       yeOaw, 

it 

44-37 

39-70 

ir. 

0-95 

16-58=100-56  Hauer. 

21.       '*       hnh-fid, 

it 

44-64 

38-00 

5-35 

.-^ 

0-51 

15-90=99-30  Hauer. 

22.  Cainsdorf;  w.  ./rwi&fe, 

u 

46-82 

39-42 





14-26=99-50  Pikenscher. 

23.          •*         "  solid, 

u 

46-20 

39-72 

^-- 

13-80=99-72  Pikenscher. 

24.  Schlackenwald, 

11 

43-46 

41-48 

0-37« 

1-20 

13-49=100  Ramm. 

25.  Tweed,  Tuesiie, 

u 

44-80 

40-40 

0-50 

0-75 

18-60=99-45  Thomson. 

26.        "            " 

u 

48-80 

4010 

0-94 

0-55 

0-64 

14-21=100-24  Richardson. 

*  After  ■epantiing  oxyd  of  iron  OlS,  Oa  0  Q-W,  by  moriattc  acid  (0«ntb>.         ^  ConUinf  somo  frM  tlUca. 

e 

NaO. 

P3nr-)  etc. — Same  as  for  nholerite. 

The  mineral  from  Chaudiere  Falls  exfoliates  in  white  cauliflower-like  shapes  (Hunt). 

Obs. — Ordinary  kaohn  is  a  result  of  the  decomposition  of  aluminous  minerals,  espedally  the 
feldspars  of  granitic  and  gneissoid  rocks  and  porphyries.  In  some  regions  where  there  rocks  have 
decomposed  on  a  large  scale,  the  resulting  day  remains  in  vast  beds  of  ko/olin^  usually  more  or 
less  mixed  with  free  quartz,  and  sometimes  with  oxyd  of  iron  fVom  some  of  the  other  minerals 
present.  Pure  kaolinite  in  scales  often  occurs  in  connection  with  iron  ores  of  the  Coal  formation. 
It  sometimes  forms  extensive  beds  in  the  Tertiary  formation,  as  near  Richmond,  Ya.  Also  met 
with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  at  Cache- Apr^s  in  Belgium;  also  in  the  same  at  Schlan  in  Bobomia. 
and  at  Rohe ;  in  argillaceous  schist  at  Lod^ve,  Dept.  of  H^rault,  France ;  at  the  Einigkeit  mine 
»t  Brand,  near  Freiberg^  and  elsewhere  in  Saxony ;  as  kaolin  at  Diendorf  (Bodenmais)  in  Bararia 
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at  Zeisigwald  near  Chemnitz ;  as  the  gangue  of  topaz  at  Sohneckenstein ;  with  emery  and  mar 
garite  at  Nazos;  as  the  gangue  of  diaspore  at  Schemnitz;  as  the  material  of  pseadomorphs  aflei 
prosopite  at  Altenberg  (anaL  8),  showing  well  the  hexagonal  scales  (Johnson  k  Blake) ;  with 
fluor  at  Zinnwald,  a  white  powdery  substance  consisting  of  hezag.  scales ;  at  Bochlitz  (camat)  in 
a  porphyritic  rock ;  in  seams  in  an  argillaceous  rock  on  the  Tweed  (to«nfe),  the  Latin  name  of 
which  place  is  TSusis.  At  Yrieiz,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery 
of  1765);  it  affords  materia]  for  the  famous  Sevres  xK)rcelain  manufactory.  The  dark-colored 
clay  of  Stourbridge,  England,  is  made  up  in  large  part  of  transparent  laminss  (J.  k,  B.). 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del ;  at  various  localities  in  the 
limonite  region  of  Vermont  (at  Brandon,  etc.),  Massachusetts,  Pennsylvania;  Jacksonville,  Ala.; 
Edgefield,  &  C. ;  near  Augusta,  Gla. ;  and  Johnson  k  Blake  observed  transparent  hexagonal  scales 
abundantly  in  a  blue  flre-day  from  Mt  Savage,  Md. ;  in  the  white  day  of  Brandon,  Vt,  Beekman, 
N.  Y^  Perth  Amboy,  N.  J.,  Beading,  and  a  locality  in  Chester  Co.,  Pa.,  Long  Island,  and  in 
white  and  colored  days  of  various  other  places.  Near  ^chmond,  Ya.,  the  mealy  constitutes  a 
bed  of  considerable  extent  in  the  Tertiary  formation ;  at  Tamaqua  and  Summit  Hill  in  Carbon 
Co.,  Pa.,  it  occurs  in  the  Coal  formation ;  in  a  sandstone  of  the  Quebec  group,  just  below  the 
Chaudi^re  Palls,  filling  seams  or  fissures,  often  ^  in.  thick,  having  an  imctuous  feel,  and  consist- 
ing of  mmute  soft  scales. 

The  characters  of  this  spedes  have  been  well  defined,  and  its  relation  to  kaolin  explained,  in  an 
article  by  Johnson  k  Blake  (1.  c),  by  whom  the  name  kaoliniie  was  proposed  They  show  that 
Forchammer's  formula  for  kaolin  is  the  true  formula,  and  also  that  of  kaolinite ;  and  that  the  two 
are  one  in  spedes  chemically  and  physically.  They  point  out  that  much  lithomarge  should  be 
included,  and  that  the  hexagonal  scales,  which  the  massive  mineral  presents  under  the  microscope, 
may  be  detected  in  all  kaolin,  and  also  in  some  dark-colored  fire-days,  although  much  mixed  with 
impurities.  They  also  show  that  the  plastidty  of  the  kaolinite  depends  on  the  fineness  of  the 
material,  and  that  kinds  not  plastic  in  water  may  be  rendered  so  by  fine  trituration.  They  suggest 
that  the  distinction  of  kaolinite  and  pholerite  may  disappear  on  fttrther  chemical  investigation. 

The  earliest  recognition  of  the  mineral  distinctively  is  by  Werner  in  1780  (L  c),  who  placed  it 
under  talc.  It  afterward  took  the  name  of  eariky  icicy  as  used  by  Hofimann  in  1789  (L  a).  The 
acute  Karsten  pronounced  it  a  scaly  clay  {schuppige  Than),  and  arranged  it  accordingly  in  1808 
(1.  c.) ;  but  no  author  of  the  next  twenty  years  fully  adopted  his  view.  In  1807  Brongniart  made 
the  species  nacriie  (L  a),  for  a  fusible^  anhydrous,  pearly  poiask-micOj  analyzed  by  Vauquelin 
(affording  Si  60,  3tl  26, 3Pe  6,  Ca  1*5,  t  17  ©X  and  referred  to  it  doubtingly  the  earthy  talc,  in  a 
note,  without  any  knowledge  of  it.  Ilausmann,  in  I8I3  (Handb.,  600),  says  that  the  schuppige 
Talc  of  Andreasberg  in  the  Harz  (which  he  says  is  wrongly  called  buUermUchsUber)  may  perhaps  be 
schuppige  JlydrargiUite  (hydrate  of  alumina)  or  Thon^  but  an  analysis  was  needed  to  dedde  it  Hoff- 
mann, in  1816  (Handb.,  ii.  b,  268),  makes  it  his  first  variety  of  talc,  but  queries  its  nature,  and 
cites  an  analysis  by  John  of  a  hydrate  of  alumina. 

In  1832  (1.  c.)  Breithaupt  gave  the  Saxon  mineral  the  name  nacriie  (nakrit),  without  any  appar- 
ent reference  in  the  place  to  Brongniart's  or  Yauquelin's  previous  use  of  this  name.  But  he  at 
the  same  time  questions  whether  it  may  not  be  identical  with  pTiolerite  (which  had  been  described 
in  1825).  Since  then  the  spedes  has  been  united  to  pholerite,  under  the  idea  that  pholerite  was 
incorrectly  analyzed  by  Guillemiu  (which  may  still  be  true) ;  and  Breithaupt,  in  1841  (Handb.,  391 ), 
adopts  this  view,  putting  pholerite  of  Guillemin  under  nacriie ;  and,  moreover,  he  attributes  his 
name  nacriie  to  Yauquelm.  This  was  the  state  of  the  question  when  the  description  of  kaolinite 
by  Johnson  and  Blake  appeared. 

Breithaupt,  in  1832,  stated  that  the  scales  wore  hexagonal ;  and  again  in  his  account  of  the 
•*  nakrit "  of  Brand  near  Freiberg.  A.  ELnop,  iji  1 859  (Jahrb.  Min.  1859,  694),  describes  with  detail 
the  crystallization  of  the  Schneckenstein  mineral ;  he  makes  it  rhombic,  with  the  planes  /,  0, 
t-'i,  and  gives  the  angle  /A  7=118**.  Desdoizeaux,  in  his  Mineralogy  (1862),  shows  tibat optically 
the  scales  from  Brand,  near  Freiberg,  are  orthorhombic,  and  makes  the  angles  120''  and  60° ;  and 
Johnson  k  Blake  give  the  same  angles  as  a  mean  of  their  measurements  of  various  kaolinites. 

The  name  Kaolin  is  a  corruption  of  the  Chinese  Kauhng,  meaning  highrridge,  the  name  of  a  hill 
near  Jauchau  Fu,  where  the  material  is  obtained ;  and  the  petuntze  (peh-tun-tsz)  of  the  Chinese, 
with  which  the  kaolin  is  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quartzoso  feld- 
epathic  rock,  consisting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  was  first  given 
to  the  china-ware  by  the  Portuguese,  from  its  resemblance  to  the  nacre  of  the  sea-shells  Parcel' 
^ana  (CypnreasX  they  supposing  it  to  be  made  from  egg-shells,  fish-glue,  and  fish  scales  (S.  W. 
Williams). 

420.  HAXXOT8ITB.  Halloysite  Berthier,  Ann.  Gh.  Phys.,  xxxii.  332,  1826.  Gblapekti^ 
Gummit,  BreilKt  Char.,  99,  1832.  Glagerit  Breiffu,  Handb.,  367,  1841.  Smectite  ScUvekU,  Ann 
Cb  Fhys.,  IIL  xxxL  102,  1861.  Steinmark  or  Lithomarge  pt.,  Pseudo-Steatite  pt,  Glossecol 
lite,  Shtp.,  ICin.,  1867,  App.  to  SuppL,  p.  ill 
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?  Lenzinit  John^  Ghem.  Schrift,  v.  193,  1816.  ?  Severite  Beud^  Tr^  1824,  m  ^ndez,  and  S.  3<L 
1832.    ?  Nertschinskito  BaammovtkL    Bole  pt 

Massive.     Clay-like  or  earthy. 

H.=l— 2.  G.=l-8— 2-4.  Lustre  somewhat  pearly,  or  waxy,  to  dull 
Color  white,  ^grayish,  greenish,  yellowish,  bluish,  reddish.  Translucent 
to  opaque,  sometimes  becoming  translucent  or  even  transparent  in  water, 
with  an  increase  of  one-fifth  in  weight.  Fracture  conchoidal.  Hardly 
plastic. 

Var. — 1.  Ordinary.  Earthy  or  waxy  in  lustre,  and  opaqne  massiye.  Cfdiapedite  is  the  halloy- 
site  of  Anglar.  Fseudosteatite  of  Thomson  &  Binney  is  an  impure  variety  (anal.  8,  9),  dark  green 
in  color,  with  H.=2-25,  G'.=2-469.  Olageriiey  from  Bergnersreuth  in  Bararia  (anal  10, 1 1),  is  proved 
to  be  halloysite  by  Fikenscher ;  it  is  white  to  yellowish-white ;  G.=2"36 — 2-382 ;  H.=2 — 2-5. 

2.  Smeciiie  of  Salvetat  is  greenish,  and  in  certain  states  of  humidity  appears  transparent  and 
almost  gelatinous ;  it  is  from  Gond6,  near  Houdau,  France.  Breithaupt^s  GumrnUe  (Char.,  99,  1832) 
is  a  "  gum-like  halloysite,"  not  adhering  to  the  tongue,  from  Anglar,  though  in  his  Handbuch,  where 
the  same  locality  is  mentioned,  he  quotes  Berthier's  analysis  of  coUyrite  from  the  Pyrenees. 
OlossecoUHe  is  milk-white  and  earthy,  but  becomes  translucent  on  the  edges  and  a  little  opaline 
in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rock  in  Rising  Fawn,  Dade  Co., 
Georgia. 

3.  LenzinUe  is  earthy,  compact,  white,  translucent,  and  somewhat  opaline,  from  Kail  in  the 
Eifel ;  and  brownish,  from  rifts  in  pegmatite  at  La  VUate,  near  Ghanteloube,  in  France.  Leonhard 
considered  it  (Handb.,  1826)  a  decomposed  semiopal.  It  is  described  as  not  gelatinizing  in  acids. 
Named  after  the  Glerman  mineralogist  Lenz.  Nertschinskiie  of  Eazoumovski,  a  whitish  or  bluish 
earth  from  Nertschinsk,  has  been  referred  to  lenzinite.  Severite,  or  lenzinlto  of  St  Sever,  was 
first  noticed  in  1818,  and  analyzed  in  that  year  by  Pelletier  (J.  de  Phys.,  bnxvl  251,  1818).  It 
has  sometimes  the  semitransparency  of  opal,  a  soft  feel,  adheres  strongly  to  the  tongue,  and 
makes  no  paste  with  water ;  it  is  from  the  upper  arenaceous  stratum  in  the  gypsiferous  Tertiary 
at  St.  Sever  in  France.    It  is  not  dear  whether  it  belongs  here  or  to  kaolinite. 

4.  Bole^  in  part,  may  belong  here ;  that  is,  those  colored,  unctuous  clays  containing  more  or 
less  oiyd  of  iron,  which  also  have  about  24  p.  c.  of  water ;  the  iron  gives  it  a  brownish,  yellow- 
ish, or  reddish  color ;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  mere 
mixtures.  Oropion  of  Glocker  (Syn.,  188,  1847)  is  a  dark  brown  to  black  bole ;  it  is  the  Berffseift 
of  Werner  (Ueb.  Cronst,  189,  1780),  having  a  greasy  feel  and  streak,  and  H,=l — 2 ;  the  color  is 
attributed  to  bituminous  matters  present.  It  is  from  Olkutsch  in  Poland.  Where  it  belongs  is 
doubtful.  The  analysis  below  by  Bucholz  is  of  a  similar  kind  fVom  Thuringia ;  but  its  identity 
with  Wemer*s  Polish  Bergsei/e  is  not  certain. 

Oomp.—0. ratio  for  fi,  Si,  ^=3  :  4  :  3;  (ifi[»+t*l)«  §i«+3]S[  or  (XlSi»+sfi)=SiUca  43-3, 
alumina  37'7,  water  19'0=:100.  Analyses:  1,  lA,  2,  Berthier  (Ann.  Ch.  Phys.,  I  c.,  Ann.  d.  M., 
III.  ix.  500);  3,  Dufrenoy  Ob.,  iii.  393);  4,  Oswald  (J.  pr.  CIl,  xii.  173);  6,  Alonheim  (Verb,  nat 
Ver.  Bonn,  v.  41,  Ramra.,  4th  Suppl.,  221);  6,  Sauvage  (Ann.  de  M.,  IV.  x.  77) ;  7,  Salvetat  (Ann. 
Ch.  Phys.,  III.  xxxl  102);  8,  9,  Thomson  and  Binney  (Ed.  N.  Phil.  J.,  xvi.  55);  10,  11,  Jlken- 
scher  (J.  pr.  Ch.,  Ixxxix.  459);  12,  v.  Hauer.  (JalirK  G.  Reichs.,  826,  1853) ;  18,  Pisani  (C.  R.,  Iii. 
310) ;  14,  John  (1.  c.) ;  15,  Salvetat  (1.  c.) ;  16,  17,  Lowig  ("  Leonh.  Orykt,"  but  not  found  in  it  by 
the  author);  18,  Wackenroder  (Kastn.  Archiv.,  xi.  466);  19,  Zellner  (Jahrb.  Min.,  1835,  467); 
20,  Bucholz  (Gehlen's  N.  J.,  iiL  697): 

Si     £l       ^e  Ag       Ca  fra      &       It 

1.  Anglar  39*6    84-0    2 6-6 =100  Berthier. 

lA.     "    dried  at  100*  a  44-94  89-06 16-00=100  Berthier. 

2.  Housscha  46-7     369    160=9916  Berthier. 

8.  LaVoulte  40*66  33-66  24-88 =99*1 5  Ihifrenoy. 

4.  Miechowitz,  Silesia      4025  30*00  24*25, Mg 0*25=99*55  0. 

5.  Altenberg  40-3188-28 28*69,2rl -23=98-46  M. 

6.  Ecogne  42       80       •' 24=100  Sauvage. 

1.  Condi  Smectite  430    82*5*^el-20     0*03      102  0*4         21-7,§igeLl-5=101-62a 

8.  Blackburn  41-89  22-05    662      616     2*42 20-22 Mn <r.=99*36  T. 

9.  "  42*78  22-53    6-31      6*76      2*54    18*68  iin  rr.=99-60  B. 

10.  Olagerite,  compact         42*85  36'14 20-54=99-53  Fikensdi. 

U.  "        earthy  3712  41-27  21-l6=99-55  Fikenach. 

12.  St.  Sever,  Severite        44-42  86-00 065    18*40=99 47  Hauer. 

13.  Georgia,  Glosaec  404    378    0*5      21*8=100-5  PiaanL 
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Si    ^      Fe      Ag      Ca       ]^a      &       ^ 
U.  BifeL      Lenzinite         87-6    87-6    26*0=100  John. 


15.  Ohanteloube, "  86-36  36-00   1-95  0*18  0-60         2150,  Si  gel  2-0,  quarto 

1-64=  100-18  Salvetot 

16.  Ettlnghauaen,  Bole  42-00  2414 10-03  0-43  0-52  2403=101-05  Lowig. 

17.  0.  de  Prudelles,  "  41-05  25-03   8*09  0*60  0-45  24-02=99-14  Lowig. 

18.  Saaebuhl,  «  41-9    20-9   12-2      24-9=99-9  Wackenrodei 

19.  Striegao,             "  42-00  20*12   8-63  2-01  2-81  O'oO  24-00=99-97  Zellner. 

20.  Thuringia,  Oroptotk  44*0    265     8*0      06  20-6=99-5  Bucholz. 

Pelletier  obtainod  for  the  severite  (L  a)  §1  60,  £l  22,  ]9[  26=98.  Shepard  made  the  ghaseeoOiU 
erroDeously  a  hydrated  silica  oontaiDing  17  p.  c.  of  water. 

Pyr.,  etc— Yields  water.  B.B.  inf^ible.  A  fine  blue  with  cobalt  solution.  Decomposed  by 
adds. 

Gloeseoollite  is  decomposed  by  hot  sulphuric  acid,  Pisani. 

Obs. — Occurs  often  in  veins  or  beds  of  ore,  as  a  secondary  product ;  also  in  granite  and  other 
rodcs,  being  derived  &om  the  decomposition  of  some  aluminous  minerals.  The  HaUoysUe  of  Hou» 
Bcha  is  derived  firom  graphic  granite. 

Afpbndiz  to  Glats. 
The  following  are  other  earthy  hydrous  aluminous  silicates,  all  of  doubtfVil  character  : 

420 A.  SiKOFiTB  Hausm,^  Handb.,  1847;  J^ivtanut  Theopkr,;  Bubrica  YUrw).;  Sinopis  PUny, 
Binopische  Erde  Kla/pr^  Beitr.,  iv.  345 ;  Bol  de  Sinopis  Beud,  A  clayey  earth  of  a  brick-red  color 
dotted  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Klaproth  was  from  Ana- 
tolia^ Asia  Minor.  The  sinopio  earth  of  the  andents  was  brought  from  Cappadocia,  and  used  as 
a  red  paint,  and  may  have  been  a  red  ochre.  Theophrastus  speaks  of  two  other  kinds  of  sinopic 
earth,  one  whitish,  the  other  between  the  red  and  white  in  color,  and  called  the  pure  kind  because 
it  was  used  without  mixing;  besides  also  an  artifidal  kind  make  by  burning  a  clay — the  clay  be- 
coming red  owing  to  the  hydrated  ozyd  of  iron  present,  which  was  freed  from  its  water  by  the 
heat. 

420B.  Mkukite  Glocker  (Syn.,  186,  1847  ;  Gelb-Erde  pt.  PTem.,  Hoffm.  Min.,  iL  b,  210;  ArgQe 
ocreuse  Jaune  pt.  n.\  Yellow  ochre  pt.)  is  a  yellow  dayey  material,  looking  like  yellow  ochre,  more 
or  less  lamellar  in  structure,  shining  in  sireeJc,  adhering  to  the  tongue,  and  soiling  the  fingers ;  G.  = 
2-24.  The  kind  analyzed,  and  to  which  the  name  especially  belongs,  is  that  from  Amberg  in 
Bavaria.  Other  reported  localities  are  Miinden  and  Schoningen  in  Hanover;  Wobrau,  Prussia; 
Robschutz,  Saxony;  Yierzon  (whence  sometimes  called  Vterzonite^  Dept.  of  Cher,  and  Pourrain, 
Dept.  of  Yonne,  Prance. 

4200.  OcHRAir  BreWi.^  Char.,  100,  1832.  A  kind  of  "bole"  of  a  yellow  color  from  Orawitza, 
a  little  greasy  in  feel,  with  H.  =  l—2,  and  G,=2-4— 2-5;  streak  pale  yeUow  to  colorless. 

PUNTUITK  Thom.  (Min.,  i  323)  is  a  brick-red  day  from  Antrim,  Ireland,  having  0.=2'342,  and 
H.=2'75,  and  not  adhering  to  the  tongue. 

Analyses:  1,  Klaproth  (1.  c);  2,  Thomson  (L  a);  3,  Kersten  (Schw.  J.,  Ixvi.  31);  4,  Eiihn 
(Schw.  J.,  li  466) : 

gi  £1  Pe           Ca  NaCl  tL 

1.  Sinopits           82-0  26-5  21*0           1*6  17-0=98-0  Klaproth. 

•    2.  MeUniie  33-23  14*21  87-76  %  1-38         13-24=99-82  Kuhn. 

3.  FiwiMte  80-88  20*76  26-16        2-60         19*60=100  Thomson. 

4.  Oehran  31-3  48*0  12  21-0=96-5  Kersten. 

These  odireous  days  are  probably  only  mixtures.  Von  Hauer  obtained  fifom  a  "melinito  "  of 
unknown  locality  (Jahrb.  O.  Reichs.,  1858, 428)  Si  46*50,  il,  3Pe  4082  (m  one  trial  3Pe  14-92),  Of 
0-39,  fi  11-50=100. 

420D.  OiUTiiziTB  Breiih^  Handb.,  366,  1841.  Massive  and  in  nodules,  and  resembling  halloy- 
•ite,  but  heavier.    H,=2— 2^;  G.=2"701;  lustre  waxy;  color  greenish- white ;  imctuous.    It  if 
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supposed  to  be  a  hydrous  aluminous  silicate  oontaining  oxjd  of  i^a    In  the  glass  tube  yieldi 
much  water.    B.B.  yields,  according  to  Plattner,  with  soda  and  borax  on  charcoal,  a  slag  which 
is  yellow  while  hot  and  white  on  cooling.    The  ozyd  of  zinc  is  probably  present  as  a  mixture  in 
the  clay. 
From  Orawitza,  Transylyania,  with  calamine. 

420E.  HvESLERA.  Ibrchhammer  (Jahresb.,  xxiiL  265,  184S).  A  white  or  reddish  day  resulting 
from  the  action  of  sulphuric  and  carbonic  adds  on  the  ferriferous  days  of  Erisuvig,  loeland. 
Composition  Si  5099,  il  7-89,  Fe  21-21,  Mg  19*96,  fi 0-46=100-01. 

420F.  KSFFEEILITB  (Keffekilith  Fischar,  Mem.  Soa  Nat  Moscou,  L  60,  1811).  A  pearl-gray 
to  grayish-white  Uthomarge,  from  the  Orimea,  having  a  greasy  feel,  and  somewhat  adhering  to 
the  tongue,  with  G.=2-40,  John.  John  obtained  Q.  c.)  Si  45*00,  £l  1400,  9e  12*25,  Ca  2*25, 
Na  Gl  1'50,  ^  22*00,  manganese,  chrome  (?V  magnesia,  and  loss  8*00.  Becomes  hard  enough  to 
scratch  glass  by  caldnation.    It  is  eyidentfy  merely  a  dayey  mixture. 

KeffekU  Toariarorvm  (of  the  Tartars)  was,  according  to  Gronstedt  (Min.,  79,  1768),  a  yellowish- 
white  Uthomarge  fh)m  Tartary,  used  there  as  a  substitute  for  soap.  It  has  been  referred  tc 
sepiolite  by  some. 

420G.  MsLOPSiTE  BreiOL  (Handb.,  ii  360,  1841).  Melopsite  is  translucent,  white,  yellowish, 
iprayish,  or  greenish,  has  a  small  oonchoidal  fracture,  adheres  a  little  to  the  tongue,  and  resembles 
in  texture  the  flesh  of  an  apple  (wheuce  the  name  from  p^Xof,  appk^  and  o^y,  meai^  etc)  Accord- 
ing to  Plattner,  it  consists  of  silica,  alumina,  a  little  magnesia  and  oxyd  of  iron,  with  ammonia, 
water,  and  some  bitumen.    It  affords  in  a  glass  tube  "less  water  than  glagerite." 

420H.  AOHTARAaDiTB  Rusaion,  before  1847  (Glocker's  Syn.,  805, 1847.  Aditarandit  lad  orihog,), 
Massiye ;  earthy.  Soiling  the  fingers  like  chalk.  Also  in  tetrahedral  crystals,  or  combinations 
of  a  dodecahedron  and  tetrahedron,  but  evidently  pseudomorphous.  Oolor  grayish-white  to 
greenish-gray;  lustre  none;  fracture  earthy.  On  the  Achtaragda,  a  trilmtary  to  the  Wilui  river, 
at  a  locality  of  idocrase,  and  containing  crystals  of  idocrase  imbedded  in  it ;  also  7  m.  distant, 
near  Wilui  on  Mt.  Uegernat^  with  grossularite.  Contains  silica,  alumina,  oxyd  of  iron,  lime, 
magnesia,  and  water.  Supposed  by  Breithaupt  (B.  H.  Ztg.,  1853,  370)  to  be  pseudomorphous 
after  helvite. 

421.  SAMOITB.    Dana^  Mm.,  288,  1850 ;  and  GeoL  Rep.  ExpL  Exp.,  824)  1849. 

Stalactitic,  with  a  lamellar  structure. 

H.=4— 4*6.  Q'.=1'7— 1-9.  Lustre  resinous  in  the  fracture.  Color 
white,  grayish,  or  yellowish.  Translucent  to  subtranslucent,  not  adhering 
to  the  tongue  nor  plastic,  being  too  hard. 

Oomp.— Analyses :  B.  Silliman  (1.  a) : 

Si  ^1  iig        ]fra  £[  CaC 

1.  81-25        37-21        0*0G        0*06        80-46        001  =99-04.    G. =1-69- 1-8 13. 

2.  36-14        81-95        1-05  tr.         30-80        1-21=100-15.    a=l-894. 

AnaL  1  gives  the  0.  ratio  3:3:5,  and  formula  £l'Si*+10&  No.  2  corresponds  nearly  to  Si* 
Si'+lOlt  [+}]ftSi].  The  mode  of  origin  of  the  mineral  renders  quite  probable  the  presence 
of  some  opal-silica. 

Pyr.,  etc. — BJB,  infusible.  In  nitrio  or  muriatic  add  gelatinises,  leaving  a  portion  of  silica  in 
flakes. 

ObSi — ^Forms  stalactites  and  stalagmites ;  the  former  low  conical ;  tho  latter  flattened  hefaV 
spherical  in  shape,  with  a  width  of  3  inches  or  so,  smooth  at  surface.  They  consist  within  of 
a  series  of  thin  plates  closely  adhering.  When  fresh  they  were  soft  enough  to  be  cut  with  a 
knife,  but  hardened  on  exposure.  They  occur  in  a  lava  cavern  on  the  south  side  of  the  extinct 
volcanic  island  of  Upolu,  of  the  Navigator  or  Samoa  group ;  the  cavern  was  a  passage  some  hun- 
dreds of  yards  long,  entered  about  a  mile  and  a  half  from  the  sea  by  a  perpen^cular  descent  of 
25  feet,  and  extcncUng  toward  and  beneath  the  sea,  and  also  up  the  mountain  to  an  unascertained 
distance  Its  sides  and  bottom  were  in  places  covered  with  the  samoite,  which  had  been  formed 
from  the  percolating  waters.    The  overlying  rock  was  about  15  feet  thick 

SaTnoile  of  Silliman,  Jr.  (Dana*8  ExpL  Exp.  QeoL  Bep.,  782),  is  a  kind  of  feldspar  incorreo^y 
analyzed;  probably labradorite. 
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Amorphous ;  granular  to  cryptocryBtalline ;  usually  the  latter.  Also  in 
cfystals,  and  sometimes  with  cleavage,  but  only  because  pseudomorphs,  the 
form  and  cleavage  being  those  of  the  minerals  from  which  derived.  Barely 
a  submicaceous  cleavage,  which  may  belong  to  the  species. 

H[.=2-5—3-6.  G.=2-6— 2-85.  Lustre  feeble,  waxy.  Color  grayish- 
white,  grayish-green,  pea-green,  dull  green,  brownish,  reddish.  Translucent 
— opaque.     Acts  like  a  gum  on  polarized  light ;  Descl. 

Oomm  Var. — Finite  is  essentially  a  hydroos  alkaline  silicate.  Being  a  result  of  alteration, 
and  amorphous,  the  mineral  varies  much  in  composition,  and  numerous  species  have  been  made 
of  the  mineral  in  its  yarious  conditions.  If  cryBtals  of  stauroUte  may  Ytaj  20  p.  c.  in  the  propor- 
tion of  silica,  much  more  should  a  massiye  mineral  which  has  been  made  by  the  mctamorphism 
of  other  minerals.  Variations  would  naturally  exist  from  the  presence  of  some  of  the  unaltered 
original  mineral,  or  of  some  of  its  ingredients  in  an  uncombined  state ;  and  in  the  case  of  rock 
masses,  from  mixture  with  free  quartz,  partially  altered  or  unaltered  feldspar,  or  other  substances. 

The  Tarieties  of  pinite  here  admitted  agree  closely  in  physical  characters,  and  in  the  amount 
of  potash  and  water  present,  and  their  yariations  are  such  as  are  reasonably  attributed  to  the 
aboye  causes. 

The  O.  ratio  for  the  bases,  silica,  and  water,  deduced  from  the  mean  of  the  analyses,  is  8:4:1, 
whence  the  formula  (jfi»+f  (ft*  a))*§i«=.  if  ft=fe  and  &" :  B=l  :  8,  Silica  46-0,  alumina  «5'1, 
potash  120,  water  6*9=100 ;  or,  if  &=:^ftg+}  ti  and  &*  :  S=l  :  5,  =Silica  45*9,  alumina  a2*7, 
magnesia  2*5,  potash  12*0,  water  69=100;  or,  if  Mg  :  £=6  :  1  and  ft*  :  fi=l  :  6,  =Silica  46-2, 
alumina  83*0,  magnesia  3*3,  potash  10*6,  water  6*9=100.  The  mineral  is  related  chemically,  as 
it  is  also  physically,  to  serpmUne  (which  has  the  O.  ratio  3:4:2);  and  it  is  an  alkoli-alumiua 
serpentine,  as  pyrophyllite  is  an  alumina  talc 

The  different  kinds  are  either  pseudomorphous  crystals  after  (1)  iolite ;  (2)  nephelite ;  (3)  scap- 
olite;  (4)  some  kind  of  feldspar;  (6)  spodumene :  or  (6)  other  aluminous  mineral ;  or  (7)  dissem- 
inated masses  resembling  indurated  talc,  steatite,  lithomarge,  or  kaolinite,  also  a  result  of  altera- 
tion ;  or  (8)  the  promiuent  or  sole  constituent  of  a  metamorphic  rock,  which  is  sometimes  apinitt 
seMsi  (analogous  to,  and  often  much  resembling,  ialcoBe  schist,  and  still  more  closely  related  to 
pyrophyUUe  schist).  As  argillaceous  shale  often  consists  of  pulyerized  feldspar,  its  conyersion  into 
pinite  schist  would  be  wholly  similar  to  the  pseudomorphism  of  a  feldspar  crystal  into  pinite.  It 
is  not  possible  to  arrange  all  the  yarieties  under  the  above  heads.  The  following  are  the  names  that 
haye  been  introduced,  and  the  characters  of  the  substances  to  which  they  are  applied : 

Var.  I .  PiKiTK  Speckstein  [fr.  the  Pini  mine  at  Aue,  near  Schneeberg]  Hoffmann^  Bergm.  J.,  1 56, 
1789 ;  Kieselerde+Thonerde,  etc.,  KUxpr.,  ib.,  227,  1790.  Pinit  Karsttriy  Tab.,  28,  73, 1800.)  The 
origizial  pinite  is  in  6-  to  9-sided  prisms ;  color  brown.  Occurs  in  granite,  and  is  supposed  to  be 
pseudomorphous  after  iolite.  Also  found  at  St.  Pardoux  in  Auvergne,  at  the  Puy  de  Dome,  in 
decomposing  feldspar  porphyry ;  at  Muhlenthal,  near  Elbingerode,  tiie  prisms  12-8ided,  lustreless, 
with  H.=2— 8.     Anal,  1-7. 

2.  GiBSBCKiTB  (fr.  Greenland,  AUan,  Ann.  Phil.,  iL  1813).  In  6-sided  prisms,  probably  pseudo- 
morphous after  nephelite.  H.=3'6.  ^.=2*7  8—2*85.  Color  grayish-gpreen,  olive- green,  to 
brownish.  Brought  by  Gieseck6  from  Akulliardsuk  and  Eangerdluarsul^  Greenland,  where  it 
occurs  in  compact  feldspar.  Also  of  similar  characters  from  a  pyroxene  rock  at  Diana,  N.  T.,  the 
prisms  often  laiige,  and  with  the  basal  edges  replaced  by  a  plane  inclined  about  135**  to  the  base. 
AnaL  8-11. 

(b)  Lyikrodes  Karsten  (Mag.  Ges.  Fr.  Berlin,  iv.  78,  1810;  John,  Ch.  tint.,  i.  171;  Splittrtger 
Wemerit  Baasm.^  620,  1818)  has  a  little  less  silica  and  more  alumina  than  the  above  (anal  12), 
but  is  otherwise  essentially  the  same ;  it  is  imperfectly  lamellar,  scaly  in  fhicture,  greasy  in  lustre ; 
yellow,  flesh  red,  brownish-red,  or  spotted  with  greenish  and  yellowish ;  G.=2*5l ;  and  is  from 
the  ziroon-syenite  of  Fredericksv&m  and  Laurvig.  It  is  regarded  as  altered  nephelite.  Of  like  . 
composition  and  origin  is  the  (c)  Lithenerite  Marignac  (BibL  Univ.,  M.  293,  1848),  from  a  porphy-  \^ 
ritie  feldspathic  rock  of  ML  Yiesena,  in  Fleimsthal  (anal  13-15) ;  it  occurring  in  6-sided  prisms 
without  cleavage ;  H.=3-6;  G.=2*814,  v.  Hauer;  2*806,  Breith. ;  lustre  somewhat  greasy ;  color 
greenish-gray  ;  and  without  double  refiraction. 

(d)  DysyntribUe  Shepard  (Proc.  Am.  Assoa,  311,  1851,  Am.  J.  Sci,  II.  xii  209)  is  essentially 
the  same  with  the  gieseckite  from  Diana  and  elsewhere,  Lewis  Co.,  N.  Y. ;  it  constitutes  masses 
or  a  rock,  sooietimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect  (anal  18, 19);  H.=3— 3*5;  G.=2'76— 2*81;  colors  often  mottled,  usually  greenish,  some- 
times reddish  or  spotted  with  red.    Associated  with  phlogopite,  etc. 

U    ParcpMU  T.  a  Hunt  (Bep.  G.  Can.,  1852,  1863)  is  smiiUtf  to  dysyntribite,  but  less  pure; 
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the  analjBes  vary  considerably  (anal.  20-23X  it  being,  as  regarded  by  Hunt,  a  rock,  and  not  h 
Runple  mineral;  the  name  alludes  to  a  resemblance  to  serpentine;  H.=2'5~3,  and  it  cuts  like 
massive  talc;  G.= 2*7— 2*784;  2  90,  fr.  Pownal ;  colors  greenish,  yellowish, reddish, grayish.  It 
constitutes  a  schistose  rock  at  St.  Kicholas  and  Famine  R.,  Can.,  being  an  altered  shale  of  the 
Lower  Silurian  (Quebec  group) ;  also  occurs  in  Stanstead,  Can.,  on  the  E.  shore  of  L.  Mem* 
phremagog,  with  chloritic  schist;  and  at  Pownal,  Yermont  as  a  bluish-gray  schist,  that  had  been 
(^nsidered  a  taloose  or  roagnesian  schist 

(/)  A  green  mineral  from  the  Grindelwald  glacier  (anal.  24),  having  H.=3'5— 4^  and  G.=2'85, 
a  somewhat  waxy  lustre,  resembling  a  compact  green  talc^  and  described  by  Fellenberg  (Ber.  N 
Ges.  Berne,  1 866)  is  very  similar  to  parophite. 

{g)  Piniioid,  described  by  A.  Knop  (Jahrb.  Kin.  1859,  668)  as  a  rock,  is  like  dysyntribite  in 
characters,  and  a  schist  caUed  ^^pinitoid  schiifi^^  approaches  p«u:ophlte.  PinUoid  (anaL  25)  has 
H.=2*5 ;  G.=2'788 ;  color  leek-,  oil-,  and  grayish-green.  Occurs  in  the  region  between  Freiberg 
and  Chemnitz,  Saxony,  pseudomorphous  after  feldspar,  in  a  half-decomposed  granitic  porphyry, 
oonstituting  about  26  p.  a  of  the  rock. 

3.  WiLSONrrE  T.  S,  Muni  (Bep.  G.  Can.,  1853, 1868)  is  a  pinite  pseudomorph,  with  the  form  and 
cleavage  of  scapolUe;  H.=8'6;  G.=2'76— 2*78;  lustre  somewhat  pearly;  color  roso-red;  frag- 
ments translucent;  anal  1 6,  17.  It  is  fromBathurst,  Can.,  where  it  was  first  found  by  Dr.  Wilson ; 
also  St.  Lawrence  Co.,  K.  Y.   Tereniiei]^.  323X  from  Antwerp,  St  Lawrence  Co.,  may  be  the  same. 

4.  PoLTABGiTE  and  RosiTE  of  Svanberg  (Ak.  H.  Stockh.,  1840)  are  dose  to  the  jneceding  in 
composition.  JRosUe  (anaL  28)  is  a  granular  red  mineral,  occurring  in  granular  limestone  at  Aker 
in  Sodermanland ;  H.=2'5 ;  G.=2'72.  G.  Rose  and  others  make  it  aUered  anorthdi^  PolyargiU 
(anal  26,  27)  occurs  in  reddish  lamellar  masses  at  Tunaberg,  Sweden ;  H.=4 ;  G.=2*768 ;  named 
from  voXvf,  vauck^  and  u^ytff,  sparkle.  The  name  PyrrJiolite  has  been  given  to  a  reddish  lamoUar 
mineral  from  Tunaberg,  whidi  is  very  similar  to  polyargite  (DescL  Min.,  i.  302, 1862) ;  it  has  H.= 
3—4;  and  cleavage  surfaces  inclined  together  about  87  ;  and  is  apparently  anorthite  less  altered 
than  in  rosite  and  polyargite.  It  is  optically  biaxial.  The  "  pinitoid  "  of  Sasbachwald,  Duciiy  of 
Baden  (anal  36),  is  aUered  digodaae^  according  to  Sandberger ;  H.=2'5. 

5.  KiLUNiTE  Thomson  (Min.,  L  330,  1836),  from  Killiney  Bay,  Ireland,  has  been  stated  to  have 
the  form  and  cleavage  of  spodumene,  a  mineral  that  occurs  in  the  vicinity.  It  has  H.=4 ;  G.= 
2*56— 2-66,  Thomson ;  2*678— 2*688,  Galbraith ;  lustie  weak  vitreous ;  odor  greenish-gray,  brown- 
ish, or  yellowish ;  anal  29-33. 

6.  Other  pinite  has  passed  under  the  name  of  lithomarge  (Steinmark  Germ.\  That  of  Zorge 
(anal.  36)  is  green,  and  has  G. =3*066,  Ramm.  The  SchexonUz  mineral  (anal  37)  occurs  with  dUl- 
niteand^kaolinite  as  the  gangue  of  diaspore,  and  is  gray  or  ^jreenish-gray  in  color,  with  H.=2*5 
—3,  G.=2'736.  Anal  47  is  of  a  liihomarge  from  Sciilackenwald.  That  of  Ems  (anal  48)  is 
green  to  wliite.  and  kaolin-like  in  consistence,  and  occurs  in  clefts  in  the  Spirifer  sandstone. 

The  compact  ialc  of  Klammberg,  Tyrol,  is  probably  pinite  or  agalmatolite  in  constitution. 

7.  Aqalmatolite  (Agabnatolithus,  Bildstein  (fr.  China),  Klapr.,  Beitr.,  il  184,  1797.  Pagodite 
Kapione^  J.  de  Phys.,  xlvl  220,  1798).  Like  ordinary  massive  pinite  in  its  amorphous  compact 
texture,  lustre,  and  other  physical  characters,  but  ^contains  more  silica,  bo  as  to  aflbrd  the  formula 
of  a  bisilicate,  or  nearly,  and  it  may  be  a  distinct  species.  Yet,  as  above  observed,  the  excess  of 
silica  is  possibly  from  free  quartz  or  feldspar  as  impurity.  The  Chinese  has  H.=2 — 2-6 ;  G.= 
2*785— 2'816,  Klapr.  Colors  same  as  for  pinite,  usually  grayish,  grayish-green,  brownish,  yellow- 
ish.   Anal.  38-41. 

A  similar  mineral  in  composition  comes  from  Nagyag  in  Transylvania,  and  Odisenkopf  near 
Schwarzenberg  in  Saxony  (anal  44).  Agabnatolite  was  named  from  ayaA/ia,  an  image,  and  pagodite 
from  pagoda,  the  Chinese  carving  the  sofl  stone  into  miniature  pagodas,  images,  eta  Part  of  the 
so-called  agalmatolite  of  China  is  true  pinite  in  composition,  another  pert  is  compact  pyrophylllte 
(p.  455),  and  still  another  steatite  (p.  458).    (Brush,  Am.  J.  Scl,  II.  xxvi.  64.) 

Oncosin  v.  Kobell  (J.  pr.  Ch.,  il  295,  1831)  is  related  in  composition  (anal  45),  and  has  H.=:2 ; 
G.=2*8;  color  apple-green  to  grayish  or  browni^;  translucent;  it  occurs  in  roundish  masses 
imbedded  in  dolomite  with  mica,  at  Passecken  near  Tamsweg,  in  Salzburg,  (c)  Oosiie  (Oosit  Marx, 
ib.,  iii.  216,  1834),  another  related  compound  (anal  43^  is  white  to  reddish  or  brownish-red,  and 
occurs  in  6-  and  12-sided  p^sms;  it  is  from  the  Oos  valley,  dud]y  of  Baden,  occurring  in  what  is 
called  pinite-porphyry. 

{d)  Gongyliie  (Gongylit  Thoreld,  Act  Soc  Sd.  Fenn.,  iii  815,  A.  Nord.,  Beskrifn.  Knl  Min., 
146,  1855)  is  yellowish  or  yellowish-brown,  and  has  cleavage  in  two  directions;  with  H.=4— 6; 
G.=2'7  ;  anal  42.    From  a  schist  called  talcose  schist  at  Kimsamo  in  Finland. 

0.  ratio  for  1^  fi,  Si,  tl,  for  agaimatolite,  about  1  :  9  ;  18  :  3 ;  for  oncoain,  1  :  5  :  10  :  1^;  for 
uosite,  1  :  10  :  24  :  6;  for  gongylite,  1  :  3  :  8  :  1^. 

The  following  may  bo  impure  pinite  : 

&  Giganioliie  Nord.  (Act.  Soa  Scl  Fenn.,  L  2, 377,  1840).  From  gneissoid  granite  cf  Tammela, 
Finland,  in  large  6-  and  12-sided  prisms,  with  basal  cleavage ;  H.=2-6  ;  G.= 2*862— 2*878 :  lustre 
somewhat  waxy ;  color  greenish  to  dark  steel-gray,  sometimes  approachixig  submetallio  in  lustre^ 
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owing  to  the  alteration  of  the  original  iolite  and  the  presence  of  uncombined  oxyd  of  iron.  (&) 
JbarUe  Sranberg  ((Efv.  Ak.  Stockh.,  i.  219, 1844),  from  Montalvan,  near  Toledo,  Spain,  is  the  same 
mineral  in  characters ;  H.=2'6 ;  G«=2'89.  Both  are  a  result  of  the  alteration  of  iolite,  and  are 
between  pinite  saLdfaJiluniU  (p.  484)  in  composition. 

Analyses:  1,  2,  Rammelsberg  (3d  Snppl,  94,  Min.  Ch.,  835) ;  3-5,  MarignacCJ.  Phann.  Oh.,  IIL 
zii.  150);  6,  Rammelsberg  (Min.  Oh.,  836) ;  7,  A.  Streng  (K  H.  Ztg.,  xz.  266);  8,  Stromejer  (6eL 
Anz.  Gkitt,  iii.  1998,  1819);  9,  Pfaff  (Schw.  J.,  xlv.  108,  1825);  10,  ▼.  Hauer  (Jahrb.  G.  Reichs., 
1854^  76);  11,  G.  J.  Brush  (Am.  J.  ScL,  IL  xxvi.  64);  12,  John  (Chem.  Unt,  i.  171);  13,  Marig- 
nac  0.  a);  14,  y.  Hauer  (L  a,  1853,  147);  15,  (Ellaoher  (ZS.  Ferdinandeums,  1644,  2);  16,  T.  a 
Hunt  (Rep.  G.  Caa,  1863,  483) ;  17,  B.  W.  Root  (Am.  J.  ScL.  II.  xlv.  47) ;  18,  1 9,  Smith  k  Brush 
(Am.  J.  Sd.,  IL  ZTi  50);  20-23,  T.  S.  Hunt  (Repi  G.  Oan.,  1852,  95,  1863,  484);  24,  FeUenberg 
(Ber.  Nat  (tes.  Berne,  1866);  25,  A.  Knop  (Jahrb.  Min.,  1859,  558);  26,  28,  A.  Svanberg 
(Pogg.,  Ii7.  269,  Ak.  H.  Stockh.,  1840) ;  27,  A.  Erdmann  (Ak.  H.  Stockh.,  1848) ;  29,  30,  Lehunt 
k  BlTttie  (Thomson's  Min.,  i  830);  81,  Mallet  (Ramm.  5th  SuppL.  148) ;  82,  S3,  J.  A.  Galbraith 
(J.  G.  Soc.  Dublin,  vi.  165);  34,  A.  Streng  Q.  a);  85,  Seidel  (Beschr.  Baden, Garlsruhe.  55, 1861); 
36,  Rammelsberg  (Pogg.,  IxiL  152);  87,  Karaflat  (Pogg.,  bn[viii675);  38,  Vauquelin  (Ann.  de 
Oh.,  zliz.  88);  39,  40,  Klaproth  (Beitr.,  y.  19,  21);  41,  John  (Ohem.  Unt,  i.  126);  42,  Thoreld 
(Act  Soc.  ScL  Fenn.,  iiL  815);  43,  Nessler  (Beschr.  Baden,  Garlsruhe,  32,  1861,  Jahresb.,  1861); 
44,  John  (Ann.  PhiL,  iv.  214) ;  45,  y.  Kobell  (J.  pr.  Oh.,  iL  295) ;  46,  John  (CShem.  Unt,  L  c) ;  47, 
Krieg  (Ramm.  Min.  Oh.,  576);  48,  Herget  (Jahresb.,  1868,  822): 


gi       £1     Fe 

*e  Sg    Oa    STa 

t 

fl 

1.  Aue,               Finite 

46-83  27-65  8-71 

1-02  0-49  0-40 

6-62 

7-80=99-42  Ramm. 

2.  Penig,                 " 

47-00  28-36  7-86 

2-48  0-79  1-07 

10-74 

3-88=102-18  Ramm. 

8.  Saxony,               " 

46-10  32-46  4-27 

2-26   0-46 

900 

6-45-100  Marignaa 

4.  Ohamouny,          " 

44-70  31-64  6-57 

2-86   0-95 

7-89 

6-39-100  Marignac. 

5.  St  Pardoux^        " 

47-50  81  80  3-92 

0  92  1-78 

905 

5-03=100  Marignaa 

6.            "                " 

48<92  32-29  3-49 

1-30  0-51    

9-14 

4-27,  Mn  0-11  =  100-03  R. 

7.  Elbingerode,       " 

8.  Greenland,     Oieaeck 

47-51  31-17    

46-08  38-88  3-36 

1-85  1-65  1-24  0-15 
1-20 

7-23 
6-20 

902  (with-  C)=99-72  a 
4-89,  An  115=96-71  S. 

9.            "                 " 

48-0     32-5     4-0 

6-5 

6-6=98-0  Pfaffi 

10.  "                 "  (f)  45-88  26-93 

11.  Diana,                  "  (1)45-67  81-61  0*27 

6-30  7-87 

4-84 

6-82=98-64  Hauer.    [B. 

0-77  3-48  2-20  0-88 

8-21 

6-97,  Oa  0  0-32=100-28 

12.  Norway,  I/ythrodes 

44*62  37-86  1-00 

tr.    2-75  8-00 

6-00=99'73  John. 

13.  Fleims,  Liebener.     (3)44-67  3651    

1-75  1-40  0-92 

9-90 

505 =100-19  Marignac. 

14.        " 

44-46  88-75        2-26        tr.     1-58  2-79 

6-45 

[4-76]=10l-03  Hauer. 

16.         "         •  " 

45-13  86-50  2-63 

1-66       0-42 

8-07 

4-70=9901  (EUachor. 

16.  Bathurst,  WiZsontte  (f)  47-60  81-19   

4-19  0-95  0-89 

9-30 

5-43=99-55  Hunt 

17.  8.  Lawrence  Co.," 

47-46  30-51    

3-63  0-53  2-43 

8-78 

6-09=99-43  Root 

18.  Jefferson  Co.,     2>ytf. 

44-80  34-90  8-01 

0-42  0-66  3-60 

6-87 

5-38,  Mn  0-30=99-94 
Smith  &  Brush. 

19.         "            "        " 

46-70  31-01  8-69 

0-50    ir.      ir. 

11-68 

5-30=98-88  8.  &  B. 

20.*  St  Nicholas,  Par.   (i)  48-46  27-55   

508  2-02  205  2-35 

6-16 

7-14=99-81  Hunt 

21.            '^              " 

4810  28-70    

4-80  1-41  2-10  1-53 

4-49 

8-40=99-53  Hunt 

22.  St  Francis,      »' 

60-50  33-40   

tr.     1-00    tr.     0-63 

8-10 

5-36=98-99  Hunt 

23.  SUnstead,        '' 

60-30  32-60    

Pr.     1-20   undet. 

6-50  Hunt 

24.  Grindelwald  GL 

46-81  35-16   

1-43  0-66  0-99  0-49 

9-68 

5-26=  100-99  FeUenberg. 

26.  Chemnitz,  Piniioid 

47-77  32-65   

8-94  0-49    1-50 

5-86 

4-19=101-40  Knop. 

26.  Tunaberg,  Polyarg, 

44-13  85-12  0-96 

1-43  5-56   

6-78 

5-29,  »n  0-80=99-22  & 

27.            "            " 

45:12  85-64  0-14 

0-26  5-88  0-67 

6-93 

4-62,  Mn  0-19=99-56  E. 

28.  Aker,  BosUe 

44-90  34-60  069 

2-45  8-59    tr. 

6-68 

6-53,  An  0-19=99-4S  a 

29.  Killiney,  KiOinUe 

49-08  80-60   

2-27  1-08  0-68   

6-72  10-00=100-48  Lehunt 

30.        «            " 

47-93  31-04   

2-83  0-46  0-72    

606  10-00,  Mn  1-26=9980  B; 

31.         "             " 

52-89  33-24   

327    1-45    

4-94 

3-67,  Li  0-46=99-92  M. 

32.         "             " 

50-45  8013    

3-68  109   0-95 

4-8« 

7-58=98-54  Galbraith. 

33.  Dalkey,       " 

60-11  29-37 

2-23  1-03  0-34  0-00 

6-71 

8-03=98-42  Galbraith. 

34.  Auerberg,      Pmik 

60-95  30-62    

2-48  0-35  0-35  0-12 

9-74 

6-25=99-86  Streng. 

35.  Sasbachwald,     " 

60-43  28-89   

8-48    8-68 

5-12 

5-84=97-44  SeideL 

36.  Zorge,  Liihomarge 

49-75  29-88  6-61 

1-47  0-43 

6-35 

5-48=99-97  Ramm. 

37.  Schemnitz 

49-50  27-45    

1-08  0*72  5-56        10-20 

5-10  Karaflat 

38.  China,  ywh.^  Agaim, 

66        29        1 

2        

7 

5      =100  Vauquelin. 

39.       "      green,       ** 

64-50  34-00  0-75 

6-25 

4-00=99-50  Klaprotlv 

40.  Nagyag,  « 

650     83-0     0-5 

7-0 

3-0=98-6  Klaproth. 

41.  China,  red           " 

65-60  31-00  1-25 

2-00    

5-26 

6-00=100  John. 

42.  Finland,  CkmgylUe  (i] 

1  65-22  21-80  4-80 

6-90  0-77  0-46 

4-40 

6-77,  Sin  0-32=99-49  X 

81 
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OXTGES  COMPOUNDS. 


Si       £l     Ve 

te    &g     Ca 

ffa 

a 

ft 

43.  ^aden,  069U» 

58-69  22-89   

4-09  0-22   

1-14 

4-94 

8-30=rlOO-27  Koeder 

44.  Ochsenkopf 

56-00  80-00  1-00 

1-76 



6-25 

6-60=99-50  John. 

45.  Tamsweg,  Oncoein 

52-52  30-88   

0-80  3-82   

6-38 

4-60=9900  KobelL 

46.  Saxony 

61-50  32-60  

1.68   300 

6-00 

513,  Mn  0-12=99-83  J 

47.  Schlackenwald,  LUh, 

52-40  81-94  1-23 

1-44   

1-73 

5-41 

5-00=9916  Krieg. 

43.  Ems,  NassaUi  green 

58-16  88-56   

0-n  0-21 



[4-70] 

8-21=100  Herget. 

6-00,  F  «r.,  "Wachtm. 
5-89=  100-71  Mar. 
6-2=101-3  Eomon. 
5-57=101-53Norlm. 


Ill  a  BO-caJlod  piniioid  schist  of  the  valley  of  Baibl,  apple-green  in  color,  Tschermak  foand(Ber. 
Ak.  Wien,  lit  448) :  Si  62-0,  *!  18-1,  *e  4-1,  Mg  1*6,  Ca  1'5,  ]§ra  I'O,  ^  4-1,  fi  6-2,  C  0-4=99. 
There  is  a  large  excess  of  silica,  which  may  be  due  to  free  sHiea^  if  the  rock  is  not  rather  a 
pyrophyUite  schist, 

A  pinite-like  mineral  from  the  phyUite  of  Petit-Coeur  in  the  TarentaisCi  Savoy,  afforded  A. 
Terreil  (0.  R.,  lul  120)  8i  60-00,  3^1  36-46,  Pe  0-37,  Ca,  Ag  0-46,  fc  6-01,  ^a  tr^  P  <r.,  fi  7-96= 
100*24.    The  composition  is  the  same  with  that  of  the  containing  schist 

Omelin  obtained  ^astn.  Arch.,  i  226)  for  the  Auvergne  pinite,  Si  66*96,  ^  25*48,  etc. ;  bat 
the  later  analyses  (Nos.  5,  6,  above)  show  that  his  results  are  erroneous.  The  Neuatadt  red 
pmite  is  an  anhydrous  mineral;  it  gave  Eldnus  (Schw.  J.,  xzvL  280)  §i  64*6,  &  23*6,  Fe  7*8,  Hn 
1-6,  2d[g0-8,  t.  11-2,  tL  1*2=100*8;  and  Massalin  (Trommsdorff's  N.  J.,  iv.  2,  324)  §1  46*0,  2b] 
30-0,l?e  12-6,  ]fc  12-4=100. 

The  following  are  analyses  of  gigatUoliie  and  iberite:  1,  Wachtmeister  (Pogg.,  xlv.  668);  2, 
Marignac  (J.  Pharm.  Oh.,  111.  xlL  150,  Bamm.  Mm.  Oh.,  836);  8,  Ex>monen  (Nord.  Beskrifh.  FlnL 
Min.,  151);  4,  Norlin  ((Efv.  Ak.  Stockh.,  1844^  219): 

gi        £l        Pe      An     fig     Ca     fTa      £ 

1.  Tamela,  GiganL       46-27    25-10    15-60    0*89    3-80     —    1*20    2-70 

2.  »*  '*  42-59     26-62     15-73     0*95     2-68     086    5*44 

8.         "  "  45-6      26-7       13-8      0*9       2*4       58 

4.  Montalvan;  Iberite  4090    30-74    1718    1*33    0-80    0*40    0*04    4-57 

Pyr.,  etc. — ^In  the  closed  tube  gives  off  water,  which  frequently  reacts  alkaline.  B.B.  some 
varieties  fuse  easily  with  intumescence,  while  others  fuse  quietly  and  with  more  difficulty.  Ap- 
preciably attacked  by  strong  muriatic  acid. 

Obs. — Gieseckite  has  been  attributed  by  many  authors  to  the  alteration  of  nephelite  (eheolite). 
Pisani  (0.  R.,  IxiL  1324)  has  found  the  latter  mineral  from  Brevig,  Norway,  partly  altered  to  a 
brick-red  material  which  is  true  gieseckite  in  nature  and  composition.  On  the  sa^ie  specimen  is 
found  true  translucent  elteolite,  affording  only  1*3  p.  c.  of  water  on  calcination,  and  entirely  solu- 
ble in  dilute  adds;  by  the  side  of  this,  red  spots  where  alteration  has  commenced;  and 
beyond,  the  mineral  changed  to  a  brick-red  uniform  material,  mostly  opaque,  with  some  trans- 
lucent spots  of  unaltered  elceolite.  This  red  material  afforded  5*9  p.  c  of  water,  and  dissolved 
only  partially  in  dilute  nitric  add,  leaving  an  abundant  red  deposit.  On  separating  the  insoluble 
portion  by  treatment  with  cold  dilute  nitric  acid,  this  afforded,  on  analysis,  §i  46-95,  3tl  34-05,  Fe 
1-86,  Mg  0*58,  Ca  0-68,  Na,  lA  071,  ii  8-71,  tl  5*58=99-72,  thus  showing  that,  besides  taking  up 
water,  the  soda  of  the  elieolite  had  been  replaced  almost  wholly  by  potash. 

423 A.  KeuroUte  Thomson  (Min.,  I  354,  1886)  is  greenish-yellow,  imperfectly  foliated  in  texture, 
consisting  of  thin  fibres  of  some  breadth  but  rather  obscure,  but  "  not  the  least  appearance  of 
crystallization."  H.=4-26.  6. =2*476.  B.B.  whitens,  but  does  not  fuse.  Composition,  accord- 
ing to  Thomson,  §i  73*00,  Xl  17*35,  Fe  040,  ii£g  1-50,  Ca  3*25,  fl: 4-80=99*8.  Prom  Stanstead, 
Lower  Canada.  It  has  been  doubtful  what  mineral  Dr.  Thomson  had  in.  hand  in  making  his 
description.  But  according  to  T.  S.  Hunt  (Rep.  G.  Can.,  1863,  485),  neuroKte  is  a  quartioa©  vari- 
ety of  woodlike  agalmatolite.    His  analysis  afforded  (L  c.) : 


gi 
50-30 


82-60 


*e 
tr. 


% 


Sa,& 


6-50 


It  occurs  at  Stanstead,  forming  a  belt  150  feet  wide;  in  some  places  granular  and  nearly  pure, 
tn  others  schistose  and  containing  quartz.  A  thin  layer  has  a  banded  structure,  ligneous  in  ap- 
pearance, with  a  shiny  satin  lustre.  It  is  translucent,  of  a  wax  or  amber-yellow  color;  feel 
anctaous. 

423B.  A  mineral  near  pinite  m  composition  has  been  described  by  Deedoizeaux  (BulL  G.  Soa,  XL 
zxii.  25).  It  occurs  in  rounded  grains,  of  a  waxy  structure  and  greenish  color,  distributed  in  tbt 
anhydrite  of  Modane.  Thin  plates  without  double  refraction,  according  to  Desdoizeaux.    H.=r:3- 
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G.=2*66.    Yields  water  in  closed  tube.    B.B.  Aises  with  intamesoonoo  to  a  white  eziameL 
Scaroely  a^rtadked  hy  muriatic  add.    Pisani  obtaiDed  (Bull  G.  Soc,  L  c.): 

Si  48-20     £119-70     £^6  3*38     &g  12-80     Ca  1*54      £,  f^a,  Li  (by  loss)  7*22     A  7*06=100. 

423.  OATASPIIilTB.    Kataspilit  Tgebfrdm,  CEfV.  Ak.  Stockh.,  1867,  14. 

Fseudomorphous  after  iolitG)  and  presenting  its  forms. 
H.=2-5.    Lustre  pearly.     Color  ^-gray.    Subtranslucent. 

Oomp.— Near  pinite.  0.  ratio  for  Ik,  S,  8i,  fi=3 :  6 :  8  j  1 ;  (|  &»+ J  il)*  8i»+|  &  Analy 
sis:  Ig^trdm(La): 

Si  4005       £],  with  Bome  9e,  28-95        ftg  8-20        Oa  7*43        ^a  6*25       £[  6*90       ign.  3*21 

a.  J.  Bmsh  found  in  a  pale  greenish  pagodite  from  Ohina  (priy.  contdb.)  Si  41*50,  £1,  with  little 
Pe,  81*30,  iig  12-26,  l^Ta  0*60,  &  6*42,  ]^  7-50=99*67,  approaching  the  above,  but  affording  the 
O.  ratio  3:6:9:  3=1 :  2 :  3 :  1.  Igelstrom  obtained  but  1  p.  a  of  water  in  one  trial,  and  in  hia 
formula  makes  the  cataspilite  anhydrous. 

Pyr.,  eto. — ^Fuses  on  charcoal  rather  easQy  to  an  enamel-like  bead.  Deoomposed  by  muriatic 
acid,  with  a  separation  of  floooulent  silica. 

Obi. — From  a  gray  chlorite  rock  at  Longban,  in  Wermland,  Sweden,  distributed  through  it  in 
druses  as  large  as  peas.    Named  from  Mra^iriXd^cd,  in  allusion  to  this  mode  of  occurrence. 

424.  BIHARrrB.    Agalmatolith  (fr.  Retzbanya)  iTatdL,  Ber.  Ifin.  d.  k.  k.  Hofk.,  Wien,  1843. 
Biharit  £  jF:  Pefera^  Ber.  Ak.  Wien,  zliy.  132,  1861. 

Massive ;  fine  granular  or  microcrystalline. 

H.=2'5.  G.= 2*737,  yellow  var.  Lustre  greasy,  inclined  to  pearly. 
Color  yellowish  to  green,  brownish,  dull  wine-yellow,  oil-gi*een,  leek-green. 
Translucent  to  hardly  subtranslucent.  Feel  a  little  greasy.  Optically 
doubly  refracting. 

Oomp.— 0.  ratio  for  ft,  S,  Si,  &=2  :  1 :  3 :  |.  nearly ;  whence  (}  (Mg,  Oa)'+i  £l)*3i*+li  £L 
Analysis:  Solt^sz  (L  a),  after  removing  4*68  Ca  C: 


Si 

£1 

¥e 

Hg 

Ca 

S-a 

t 

a 

41-74 

1«'47 

tr. 

28-«a 

4-27 

tr. 

4-86 

4-46=97-72. 

Pyr.,  etc.— In  the  tube  yields  water.  B.B.  infbsible  (the  green  var.),  or  only  fusing  on  the 
thinnest  edges  (yellow). 

Obs. — Occurs  imbedded  in  a  fine  granular  limestone  in  the  Biharberg,  near  Eetsbanya. 

426.  PAIiAQONmi.  Palagonit  Sartoriua  v,  WaUershataen^  Subm.  Yulk.  Ausbr.  Val  dl  Noto, 
etc.,  Gatt,  1846 ;  Yulk.  Qest.,  1868.  Bunsen,  Ann.  Ch.  Pharm.,  Ixi  265,  1847,  Pogg.,  bczziii. 
219,  1851.    Helanhydrit  A  Krant*^  Verb,  nat  Yer.  Bonn,  zvi.  154^  1859. 

Amorphous.  In  grains  and  fragments  aggregated  into  a  tufa-like  rock, 
or  as  a  constituent  of  tufa  or  volcanic  conglomerate. 

H.=4--5.  6=2-4— 2'7 ;  1*82,  melanhydrite.  Lustre  vitreous  or  greasy, 
or  like  pitchstone.  Color  amber-yellow,  yellowish-brown,  colophonite- 
brown,  garnet-red,  blackish,  black.     Streak  yellowish,  brownish-yellow. 

O0Bip.^-O.  ratk>  for  ft,fi,  Si,lQ[=l  :  2  :  4  :  n;  and  for  bases  and  silica  3  :  4,  as  in  pini^  kao- 
linitft^  and  serpentine,  to  which  spedea  the  mineral  is  therefore  related.  Formula  (f  (ft*,  v^  %1) 
+i  H")*  §i'+n  aq.  ,  Has  been  regarded  by  Bunsen  a  combination  of  unisilicates  S*^i'+n  aq. 
and  bisilicates  (ft*)  §i'+naq,  who  writes  for  the  palagonite  ofloelaud  the  formula  6*  Si'-ffi*^ 
+  ftaq;  and  for  that  of  the  Qalapagos,  2&*Sl'+S^§i'+naq, 
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AnalyBes  by  v.  Walterahanfien  (1.  c.) ;  means  of  results  after  gangue  excluded: 


Si 

& 

Fe 

life 

Oa 

Sa 

t 

d 

L    1.  Krisuvik 

40*68 

14-59 

14-24 

7-65 

6-95 

1-84 

0-45 

13-60 

n.    2.  Heda 

40-16 

8-42 

17-99 

4-54 

8-64 

0*62 

0-44 

18-60 

8.  lATii 

42-28 

11-14 

16-71 

6-39 

5-68 



1-80 

16-00 

4.  Val  di  Note 

38*69 

13-61 

14-61 

6-13 

8-38 

1-07 

1-35 

16-26 

n.    6.  Galapagos 

38-07 

13-03 

9-99 

6-58 

7-64 

0-70 

0-94 

28*16 

36-94 

11-66 

10-71 

628 

7-96 

0-55 

0-78 

26-28 

[V.    7!  Sudafell 

41-46 

10-91 

18-12 

4-80 

8-64 

0-64 

0-40 

14-49 

8.  Val  di  Note 

41-26 

8-60 

25-32 

4-84 

5-69 

1-06 

0-64 

12-79 

V.    9.          '» 

40-86 

10-07 

20-54 

8-28 

4-46 

3-99 

1-10 

15-70 

n.  10.      " 

84-99 

6-02 

20-50  11-02 

6-08 

0-92 

093 

19-54 

Si 

£1 

9e 

Ag 

Oa 

]$7a 

t 

I.  Palagmiie 

41-90 

12-72 

16-74 

6-86 

6-71 

1-92 

0-99 

IL 

40-62 

11-03 

15*86 

6*44 

7*28 

0-62 

1*63 

m.      " 

88-96 

12*76 

10-71 

6-53 

5-96 

0-66 

0-90 

IV.  Koriie 

44-07 

12-00 

19-47 

4*95 

5-68 

0-70 

0-44 

V.  SybUie 

40-86 

10-22 

20-68 

2-61 

4-53 

4-06 

1-12 

VL  Mtits 

36-96 

6*86 

21-66  11-64 

3-26 

0-97 

0-99 

VIL  Tfinacrite 

81-82 

5-26 

33*96 

4-67 

2*67 

4-19 

3-42 

Waltershauseu  calculates  for  chrysolite,  and  sometimes  carbonate  of  lime,  present  as  imparity 
and  gives  the  following  for  the  correct  composition  under  the  above  types,  L  to  VL,  to  which  li< 
assigns  the  names  and  fcfmulas  annexed.    The  compounds  are  mainly  hypothetical: 

1216=&«Si*4  2fiSi-4-6a. 
17-67=     «  *    +95. 

23-26=ft»5i+2SSi+12fi. 

12-84=&Bi+figi  +  3fi. 
16-98=    "        "    +4  5. 
18-16=fe,Si+Sgi+6fi. 
14-22=]ft*5l+3fi5i+9& 

The  Trinacriie  is  dull  bro^'n,  and  deavable  or  micaceous,  and  is  mixed  with  his  hypothetical 
Sideroailidtef  a  hydrous  silicate  of  sesquioxyd  of  iron  and  alumina. 
The  following  are  Bunsen's  results— gangue  excluded  (loa  cit,  and  Xtamm.  Min.  Ch.,  866): 

17-80 

18-50 

19-34 

17-36  ^ 

13-50,  P  0-44. 

18-56 

11-15 

15-99 

25-24 

28-13 

20-36 

19*95 

20*68 

20*71  Wack. 

Pyr.,  etc. — ^Yields  water.  B.B.  fuses  easily  to  a  black  magnetic  glass.  Decomposed  by  muzv 
atic  acid  with  gelatinization. 

Obs. — Tufas  are  formed  through  the  action  of  waters,  and  often  that  of  heated  waters  or  steanj 
accompanying  an  eruption  of  lavas,  on  the  granulated  volcanic  rock,  or  volcanic  sand ;  and  in  the 
process  the  protoxyd  of  iron  of  the  pyroxene  of  the  rock  becomes  more  or  less  completely 
changed  to  sesquioxyd,  and  water  is  taken  up,  aad  so  the  palagonite  is  produced.  As  the  volcanic 
rock  is  made  up  generaUy  of  pyroxene  and  a  feldspar  always  in  very  variable  proportions, 
uniformity  in  such  results  of  alteration  is  not  possible. 

Bunsen  observes  that  palagonite  is  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores, 
Canaries,  Gape  Verdes,  Torti^s,  and  probably  also  of  those  of  the  Pacific  Islands.  Mdanhy4riU 
(anal.  14,  by  Wackemagel,  L  c,  and  Ramm.  J&in.  Gh.)  is  velvet-black  to  brownish-bUck,  and  occurs 
in  irregular  nodules  in  a  decomposed  wacke  at  Schmelzerthal  near  Honnef,  on  the  Rhine. 

"Sidmedi  paiagoiiiU  fh?m  Palagonia,  one  of  its  localities  in  Sicily. 

436.  FABLDNTTB.    Fahlunit  (fr.  Fahlun)  Bmnger,  Min.-Geogr.   Sverige,  22,  1808.     Ti^ 
ciaait  (fr.  ib.)  J.  F.  L.  Sdusmann^  Mollis  Efem.,  iv.  896,  1808.  Hydrous  iolite  (Ar.  Abo)  v.  Bonn 


Si 

£1 

9e 

fig 

Ca 

^a 

fi: 

1.  Iceland 

39-01 

11-60 

14-70' 

6-30 

9-14 

0*66 

0*70 

2.      •♦ 

40-74 

8-42 

18-00 

4*54 

8-75 

0*62 

0-43 

3.      « 

89*82 

11-88 

15-29 

7-92 

5-41 

0*56 

0-28 

4.      " 

41-28 

11-03 

13-82 

6*49 

8-75 

0-62 

0*66 

5.      " 

40-80 

14-45 

14-60 

7*57 

6-88 

1-82 

0-44 

6.      " 

39-08 

8-69 

20*00 

7-29 

8-09 

2*35 

0-94 

7.      " 

41-80 

13*61 

13-78 

8-20 

8-82 

1-23 

1-41 

8.       " 

42*29 

11-15 

16-72 

6-89 

5-67 

1*79 

9.  Galapagos 

86-96 

11-56 

10*71 

6*27 

7*95 

0*65 

0-77 

10.         " 

88*07 

1303 

10-00 

6-58 

7-54 

0-70 

0-95 

U.         " 

88-72 

11*60 

11*66 

8-76 

5*37 

1-70 

1-84 

12.  Cape  Verdes 

85-76 

11-76 

14*95 

11*22 

3*89 

2-47 

13.  Limburg,  yw^ 

Imh, 

48-96 

9-94 

10*64 

3-04 

4*98 

1-04 

0-82 

14.  Honnef;  Melanhydr, 

41*63 

18-72 

2-86 

6-28 

1-07  iln2-6li'e  7-83 
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iorf,  Ak.  H.  Stockh.,  156,  1827.  Auralit  (ib.)  v.  ^fud  Hydrous  lolite,  Bonsdorffite,  T\imt,, 
UiiL,  L  278,  328,  183<>.  Baumit  (from  Baumo,  FinL)  v.  BoThsd&rf.  Weissit  (fr.  Fahlun)  WbdU* 
mtiskT,  Ak.  H.  Stodch.,  1827.  Eamarkit  A.  Erdmann,  Ak.  H.  Stockh.,  188,  1840.  Praseo- 
lite  (fr.  Brakke)  JShimann,  ib.  Chlorophyllite  (fir.  ITmty,>l^  C.  T.  Jackaon,  Bep.  a^^JLJ^ffifi^ 
152, 1841,  Am.  J.  ScL,  zlL  867,  1841.  Peplolit  (fr.  Bamflberg,  SwedL)  Carlastm,  (Efy.  Ak.  Stockh., 
241,  1857.  PyrargiUit  (fir.  Helsingfon)  N,  Nord,,  Jahresb.,  xii  1832,  174.  Polychrdlith 
Weihue,  Jahrb.  Mln.,  1846,  289.    Aspasiolit  Scheerer,  Pogg.,  Ixviil  828,  1846. 

In  six-  to  twelve^ided  prismB,  but  derived  from  pseudomorphism  after 
iolite.     Cleavage :  basal  sometimes  perfect. 

H.=3*5— 6.  G.=2-6— 2'8.  Lustre  of  surface  of  basal  cleavage  pearly 
to  waxy,  glimmering.  Color  grayish-green,  to  greenish-brown,  ohve-  or 
oil-green ;  sometimes  blackish-green  to  blaqk ;   streak  colorless. 

Var.— This  species  is  a  result  of  alteration;  and  considerable  variation  in  the  results  of 
analyses  shonld  be  expected.  The  crystalline  form  is  that  of  the  original  iolite,  while  the  basal 
deavage  when  distinct  is  that  of  the  new  species  fahlunite. 

^  1.  Tridasii/t  and  faUunUt  were  fix)m  the  same  locality,  Fahlun,  Sweden.  The  mineral  has  the 
above  characters.  BonsdorffUs  and  awraliie  are  BonsdorflTs  Bydrous  iolite,  from  Abo,  Finland,  and 
identical  with  fahlunite.  The  name  tridasite  alludes  to  three  eloavagesj  and  is  therefore  bad,  as 
they  are  not  cleavages  of  the  spedes,  but  in  part  of  the  original  iolite.  Ibhlunite  dates  from  the 
same  year. 

EsmarkUe  is  fahlunite.  Color  grayish-green  to  whitish,  with  a  greasy  lustre.  G.=2'^09; 
S.=3'5.  {h)  Ptaeeoliie  is  similar  from  Brakke,  near  Brevig,  in  granite.  H.=3'5;  G.=2'764. 
(e)  JtaunUle^  from  Baumo  in  Finland,  is  of  like  nature  and  origin,  according  to  A.  £.  Nor- 
denskiold  (Beskrifn.  FinL  Min.),  although  analysis  gires  a  somewhat  different  constitution. 
(d)  ChhrophyUite  from  Unity,  Maine,  is  like  fahlunite  in  composition,  etc. ;  H.  on  base  of 
pri8ms=l*5— 3 ;  G.=2'706.  Named  from  x^^p^i  (T^^h  *"id  fiXXo^^  l^f,  («)  Ptphlite  from  Bams- 
Dcrg,  Sweden,  has  the  composition  essentially  and  form  of  esmarkite;  G.=2-68— 2'75. 

2.  Pyrargillite  is  near  fahlunite,  and  probably  essentially  the  same,  though  containing  more 
water  and  less  of  protozyd  bases.  Form  the  same,  but  deavage  not  distinct ;  color  blackish, 
bluisli,  livor>brown,  or  in  port  dull-red;  H.=d'5;  G.=2'5;  lustre  weak  resinous.  It  is  from 
granite  near  Helsingfors,  Finland.    Bischof  has  shown  that  it  is  only  altered  iolite. 

3.  PdychroiUU  has  been  referred  here.  It  occurs  in  six-sided  prisms  of  120^",  without  distinct 
cleavage.  H.=3— 3*5 ;  lustre  greasy ;  oolor  blue  and  green  of  different  shades,  and  also  brown 
and  brick-red.    Occurs  in  gneiss  at  Kragerue,  Norway. 

4.  Aspasioliie  occurs  in  prisms  like  those  of  fahlunite,  but  with  the  deavage  less  distinct ;  H.= 
3— 3'5;  6. =2*7 64;  color  green  to  greenish-gray,  douded  with  brown  or  red.  It  is  from  Kra- 
geroe,  Norway,  with  iolite  in  quartz. 

Huronite  Thomson  (Min^  L  384,  1836).  Considered  an  altered  mineral  near  falilunite,  by  T.  S. 
Hunt  Occurs  in  spherical  masses  in  homblendic  boulders  in  the  viduity  of  Lake  Huron.  Struo- 
ture  partly  in  imperfect  folia,  and  partly  granular.  H.=3— 3*5;  G.=2'86;  lustre  wozy  to  pearly; 
color  light  rellowish-green ;  subtransluoent  Weissite  Wachtmeister,  is  like  fahlunite  in  most  of 
its  characters,  but  differs  in  composition,  and  may  belong  elsewhere.  Occurs  of  bluish  and  green 
colors  at  Fahlun,  in  masses  as  large  as  hazel-nuts,  in  chlorite. 

Oomp.— O.  ratio  for  R,fi,^i,il[=l  23:6:  1 ;  whence  the  formula  (J  (fif,ft)'+*(3tl,  Pe))'§i»,  the 
water  bemg  basic,  and  entering,  as  already  suggested,  to  make  up  Uie  deficiency  of  bases  in  the 
unisilicate.  In  some  kinds,  the  same  with  the  addition  of  ]Q[.  The  0.  ratio  of  iolite,  the  original 
of  the  spedes,  is  1 :  3  :  6. 

Analyses :  1,  Hisinger  (Afh.,  iv.  210);  2,  3,  TroUe  Wachtmeister  (Ak.  H  Stockh.,  1827,  213); 
4,  Bonsdorff  (Ak.  H.  Stockh.,  1827) ;  5,  Mahngren  (Arppe's  Finsk.  Mia,  1861,  586,  Verb.  Min. 
Bt  Pet,  1862.  152);  6,  Erdmonn  (Jahresb.  I84I,  174);  7,  a  T.  Jaokson  (Bep.  G.  N.  H.,  1844^ 
184);  8,  Bammelsberg  (Min,  Oh.,  833);  9,  Erdmann  (L  a);  10,  J.  Staudinger  (Bonsdorff,  L  a) 
11,  Carlsson,  Amark  and  Sleurin  (I  c) ;  12,  Nordenskiold  (I  c.) ;  13,  Sdieeror  (Fog^.,  IxviiL  323), 
14^  Wachtmeister  (Ak.  H.  Stockh.,  1827): 

Si        Si  ^e  An  fig    Ca      £:      ft 

1.  Fahlun,  Triel,             46-79  2673  6-01  Sin 0-43  2-97 18'50=95-43  Hisinget 

3.        "          "      bk.        44-60  30-10  8-86         2-24  6-76    1-36    1*98  9-85,  F  /r.=100-23  W 

3.  "          "      ei-yet.  44-95  80*70  722         1*90  604  0*95    1*88  8-65= 101 -79  W. 

4.  Abo,jBwMA  45         30         5  9 11  =  100  B. 

5       "    Aw,  41*76    31*25    8*35         0*30    4*73  1*78   1*50  10-44=100*11  Malm. 
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6.  Brerig^  Efmark. 


Si       & 
45-97  82-08 


to 
3-83 


0-41 


10-82 


Oa    &     lat 


Unily,  OMoroph, 


9.  Brakke,  Pros, 


45-20  27-60  8-24 

46-31  25-17  Fe  10-99 
40-94  28-79     "    7-40 


4-08  9-60 
ir.  10-91 
0-32  18-73 


0-68 


10.  Baumo,  SaumUe         48-00  19*00  '*  19*20 

11.  Ramsberg,  Pep/.    (})  46-96  30-51  6-77 

12.  HelsiDgfors,  Pyrarg.  43*93  28-93  5-30 
18.  Krageroe,  Aspaa.  60*40  32*38  2*34 
14.  Eahlun,  Weissite         59*69  21*70  1*43 


12*55  

7*99   0*50 

2-90* 

8-01  

0-63    8-99 


6*49,  Oa,  l»b,  Ou,  to, 

¥i  0-45=98*55  Eidmann 

8*60,   P<r.=98-32J. 

6-70= 100*66  Ramm. 

7-38,  Oa,  tt,  Ou,  l»b,  (k 

0*50=99*06  A.  Erdmann. 

6-00=99.75  Staudinger. 

8-30=100-02  CarlsaoD. 

1-06  15*47,Sa  1-85=99-43  N. 

6"73=99-86  Scheerer. 

4-10    8-20,  ]Sra  0-68,  2n  0-30 

=100-72  Waditmeister. 


*•  With  some  HnO. 


In  polychroilite  Dahl  found  (L  c.)  Si  52,  £l  37,  9e  3,  &g  7,  Oa  1, 1^  1 ;  and  Scheerer  obtained 
about  6  p.  a  of  water.  The  huronite  afforded  Thomson  (L  a)  Si  45-80,  itl  38*92,  te  4*32,  Ca  8^04, 
Mg  1-72,  £[  4-16=97-96 ;  it  is  stated  to  be  infusible  and  not  attacked  by  adds. 

An  ash-gray  mineral  (torn  Potton,  Canada  East,  as  analyzed  by  Tennant,  is  near  weissite  in  com* 
position.  Tennant  obtained  (Rec.  Gen.  Sd.,  iii.  339) §i  5505,  il  22-60,  te  12-60, Idn  tr^ iig  6*70, 
Ca  1-40,  fi  2-25=99*60;  and  gives  H.=l-76,  G.=2-8263.  T.  a  Hunt  says  it  is  probably  only  a 
rock,  and  not  a  mineral  species,  as  he  judges  from  a  specimen  he  has  seen  so  labelled  (private  com* 
munication). 

Gigantolite  and  Iherite  much  resemble  fahlunite,  and  like  it  are  results  of  the  alteration  of  ioUte, 
occurring  in  large  six  to  twelve-sided  crystals.  But  they  contain  potash,  and  are  ttierefore  re- 
lated in  composition  to  pinite,  of  which  they  seem  to  be  impure  varieties.    See  under  PnnTE. 

Pyr^  etc. — ^Yields  water.  B.B.  fuses  to  a  white  blebby  g^s.  Not  acted  upon  by  acida 
Pyrargillite  is  difficultly  fusible,  but  is  completely  decomposed  by  muriatic  acid. 


427.  GBOPPITE.    Svanberg,  (EfV.  Ak.  Btockh.,  UL  14,  1846. 

Giystalline,  with  one  distinct  cleavage  affording  a  broad  cleavage  surface,  and  two  others  less 
distinct. 

H.=2-5.  G.=2'73.  Thin  splinters  translucent  Color  rose-red  to  brownish-red.  Streak 
paler.    Fracture  splintery.  t 

0.  ratio  for  %  fi,  Si,  fi=2  :  8  :  6  :  2,  whence,  if  half  the  water  be  basic,  (i(fi*  ft")  +  i(Xl, 
Fe))*  Si'+  fi[.    Analysis  by  Svanberg : 

Si        £l      Pe      Mg      Oa       ]^a      &       A 
4501    22-55    306    1228    4-55    0*22    523    7*11,  undissolved  0-18=100-13. 

Pyb. — In  a  matrass  yields  water.    B.B.  whitens,  and  on  thin  edges  shows  only  incipient  fuBioo. 
Bvanberg's  formula  is  the  same  as  for  ottrelite. 
From  a  limestone  at  Gropptorp  in  Sweden. 

428.  VOIGT1TX2.  E.  E.  Schmid,  Pogg.,  xcviL  108,  1856.  Rastolyte  £fftep.,  Min.,  1867,  Append^ 
p.  vi.,  and  Am.  J.  Sd.,  IL  zxiv.  128. 

In  Bmall  crystals  and  scales,  mica-like  in  structure  and  aspect. 
H.=2— 3.     G.=2'91.     Lustre  pearly.     Color  leek-green,  often  yellow- 
ish or  brownish  from  alteration.     Thin  scales  translucent. 

Oomp«-*0.  ratio  for  &,S,  Si,  16[=1  -.1:2:1;  (i&*+ifi)^Si'-i-8]G;orthe8ame  asTthat  of  bia 
tite  with  the  addition  of  water. 
Analyses:  1,  Schmid  (L  c.) ;  2,  Pisani  (C.  R.,  liv.  686,  Am.  J.  Sd.,  xtxiv.  208): 


1.  Ehrenberg 

2.  Btutolyte 


83*83 
34-98 


£1 
13-40 
21-88 


Fe 

8-42 


S'e 
28-01 

28-44 


Mg 
7-54 
6-24 


Ca 

2-04 


fra 

0-96 


9-87=99H)7  Schmid. 
9-22=100-76  Piiani 


Pyr.,  etc.— In  a  glasi  tube  yields  wa*«r,  sometimes  exfoliates,  and  beoomesbrown  and  metalBc 
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m  loBtre.  B.Bb  Aises  easily  to  a  black  glass,  with  the  reaction  of  iron.  Attacked  by  muriatk 
add,  giving  a  jellow  solution,  and  the  insoluble  part  becomes  after  some  days  colorless. 

Ob8« — ^Voigtite  constitutes  the  mica  in  a  kind  of  graphic  granite  at  Ehrenberg  near  Ilmenau 
Bastolyte  is  in  ash-gray,  reddish,  and  bluish  laminae,  looking  like  an  altered  mica,  at  Monroe,  N.  Y.- 
mixed  with  pyrite,  and  probably  formed  through  the  action  of  the  decomposing  pyrite  on  mica. 

Named  after  Mr.  Yoigt,  director  of  the  mines  of  Saxe- Weimar. 

EvkampUte  of  Kenngott  (p.  307)  is  a  similar  hydrous  biotite  with  less  water. 

Another  from  Rio  Janeiro,  closely  related  to  the  above,  has  been  described  by  Kenngott  in  hie 
Uebersicht  for  1856-57,  p.  80.  It  is  in  dull  green  short  prismatic  crystals,  in  granite.  Composi- 
tion, according  to  r.  Hauer  (LaX  Si  32*33,  £l  20*47,  ^e  26*25,  j[g,  by  loss,  7*75,  Oa  0*86,  &  2*02, 
ign.  10*83. 

429.  MARQARODrm.    Margarodit  SchafhSM,  Ann.  Ch.  Pharm.,  xlvL  825, 1843. 

Like  muscovite  or  common  mica  in  crystallization,  and  in  optical  and 
other  physical  characters,  except  usually  a  more  pearly  lustre,  and  the 
color  more  commonly  whitish  or  silvery. 

Comp.— 0.  ratio  mostly  1:6:9:2;  whence  the  formula  (i(6',  £C')+f  £l)'  Si",  the  water 
being  basia  Sometimes  0.  ratio  1  :  9  :  12  :  2,  whence,  (^  (t*,  fl^+f  Xl)*  Si';  but  this  divi- 
sion belongs  with  damourite,  if  the  two  are  distinguishable.  This  species  appears  to  be  often,  if 
not  always,  a  result  of  the  hydration  of  muscovite,  there  being  all  shades  of  gradation  between 
it  and  that  species.  Muscovite  has  the  0.  ratio  for  bases  and  silica  of  4  :  5,  or  nearly;  and  the 
deficiency  of  base  for  a  unisilicate  here  indicated  appears  to  be  the  source  of  its  tendency  to  take 
up  water,  the  water  passing  in  to  supply  it 

For  analyses  and  localities  see  under  MnsooviTE  (p  309). 

A  hydrous  mica,  accompanying  cyanite,  at  litchfleld,  Ct.,  afforded  Smith  ft  Brush  (Am.  J.  Sci., 
IL  XV.  210)  Si  44*60,  Xl  36*23,  5e  1*34,  H^  0-37,  Ca  0*50,  Sa  4-10,  t  6*20,  fi[  6*26,  Mn,  F  <r.= 
98*60.  It  is  a  aoda^iath  mica  intermediate  between  margarodite  and  paragonite;  0.  ratio 
1:7^:10:2;  a.=2*76. 

430.  DAMOX7RITB.    ZVfesse,  Ann.  Oh.  Phys.,  IIL  zv.  248,  1845. 

An  aggregate  of  fine  scales,  mica-like  in  structure. 
H.=2— 3.    G.=2*792.    Lustre  pearly.   Color  yellow  or  yellowish-white. 
Optic-axial  divergence  10  to  12  degrees,  Descl. 

Oomp. — A  hydrous  potash-mica,  like  margarodite,  to  which  it  is  closely  related.  0.  ratio  for 
6,fi,Si^  1  :9:12:2. 

Analyses  :  1,  Delesse  (L  c) ;  2,  Igelstrom  (B.  H,  Ztg.,  xxv.  308}  : 

Si        i\       V^        t,        fi 

1.  Pontivy  45*22    37-86      tr.      11*20    6*25= 99-52  Delesse. 

2.  Horrsjoberg      43*41    35*17    4-62     10*90    4-60,  Ag  1*40=100  IgolstrSm. 

It  ia  the  gangue  of  cyanite  at  Pontivy  in  Brittany ;  and  the  same  at  Horrsjoberg,  Wermland. 
Named  after  the  French  chemist  Damour. 

4S0A.  Seeicitk  List  (Ann.  Ch.  Pharm.,  IxxxL  257).  A  scaly  mineral  from  a  silky  schist,  occur- 
ring  at  Nerothal  near  Wiesbaden.  H.=l;  G. = 2*897 ;  greenish  or  yellowish-white.  It  afforded 
List  Si  49-00,  *1  23  65,  iP'e  8*07.  Sg  0*94,  Oa  0*63,  *a  1*75,  it  9*11,  fl  3*41,  ft  1*89,  Si  P*  1-60= 
100*14.    Supposed  to  be  near  damourite.    Named  from  its  silky  lustre. 

4L31.  PARAaONTTE.    Paragonit  SchafhauO^  Ann.  Ch.  Pharm.,  xlvi  334,  1843.    Pregrotti! 
X.  LtebeneTf  Kenng.  TJeb.  1861,  53,  1862. 

Massive,  sometimes  consisting  distinctly  offline  scales  ;  the  rock  slaty  or 
schistose.     Cleavage  of  scales  in  one  direction  eminent,  mica-like. 

H.=2-5— 8.     G.=2-779,  paragonite,  Schafhautl;    2-895,  pregrattite. 
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(EUacher.    Lustre  strong  pearly.    Color  yellowish,  ffrayisli,  grayish-wliite, 
greenish,  light  apple-green.     Translucent ;  single  scales  transparent. 

Comp.— A  hydrous  soda  mica.  0.  ratio  for  ft,  fl,  Si,  £L=1  : 9 :  12 :  2,  or  1 : 1  for  bases  and 
silica,  if  the  water  bo  made  basic.  Formula  (i{fl",  ]Sra")+f  3cl)»Si';  the  pregrattite  has  a  little 
more  of  protozjd  bases,  the  0.  ratio  being  1 : 7'3  : 9  :  1*7=3 :  22 :  27  : 5,  or  nearly. 

Analyses  :  1,  SchafhJiutl  (La);  2,  Eanunelaberg  (Z3.  G.|  xiy.  761) ;  8,  (EUacher  (Kenng.  Uob.. 
I.C.): 

Si  £1       ¥e  %  Ca  ]^a  &       £[ 

L  Paragonile    60*20  36*90      2-36  8*45     2*46=99*36  SchafhaiitL 

2.          "       (t)  46-81  40-06       ir,  0*65  1*26  6*40  ir,  4*82=100  Ramm. 

S.  PregraUUe    44*65  40*41  *e 0-84  0-37  0*62  7*06  1*71  6-04,  Sr  0-10=100-70  (EUacher. 

Pyr.— B.B.  the  paragonite  is  stated  to  be  infusible.  The  pregrattite  exfoliates  somewhat  like 
vermicaUte  (a  property  of  some  clinochlore  and  other  species),  and  becomes  milk-white  on  the 


Dbs. — Paragonite  constitiites  the  mass  of  the  rock  at  Monte  Gamplone,  in  the  region  of  St. 
Gothard,  containing  cyanite  and  staurotide,  caUed  paragonitic  or  talcose  sdiist  The  rock  also 
oontains  garnot  and  black  tourmaUne.  Named  from  irapdyw,  I  mislead.  The  pregrattite  is  from 
Pregratten  in  the  Pustenhal,  Tyrol. 

A  Breyig  mica  afforded  Deihince  6  p.  a  of  soda,  but  with  much  less  silica  than  aboye.  Soe 
under  Lepidohelane,  p.  307,  where  relations  to  other  Breyig  mica  are  stated,  that  tend  to  show 
that  it  is  an  altered  mica. 

432.  EUPHTLZiITB.    SiUimanf  Jr.,  Am.  J.  ScL,  H.  yui.  881,  1849. 

Structure  as  in  mica,  but  laminae  not  as  easily  separable. 

H.=3-5-4-5.  G.=2'963-3-008,  Silliman;  2-83,  Smith  &  Brush. 
Lustre  of  cleavage  surface  bright  pearly,  inclining  to  adamantine.  Coloi 
white  to  colorless ;  sides  faint  grayish  sea-green  or  whitish.  Transparent 
to  translucent;  at  times  opaque  or  nearfy  so.  Laminae  rather  brittle. 
Biaxial ;  angle  between  the  optical  axes  71^°,  Silliman. 

Oomp.— 0.  ratio  for  ft, fi,  Si,  fi=l :  8  :9;  2;  whence  (Jft»+f  fi)'Si»+i]9:=,  if  Oa:  fe:  ]Sr»= 
3  :4:  11,  Silica  41*6,  alumina  42'3,  lime  1*5,  potash  8%  soda  SO,  water  5*5=100.  Analyses: 
Smith  &  Brush  (Am.  J.  Sci.,  II.  zy.  209) : 

fi[ 

5*00=  100*82  Smith  &  Bmsh. 
5*08=99*52  Smith  k  Brush. 
5*91  =99*29  Smith  &  Brush. 
6*23=99-21  Smith  k  Brush. 

The  specimen  for  analysis  2  by  Smith  &  Brush  was  from  the  original  one  described  by  Silliman. 
Their  results  show  that  the  earlier  analysis  of  Crooke  (Am.  J.  Sci.,  II.  viii.  381)  and  those  of  Emi 
&  Garrett  (this  Min.,  3d  edit,  362,  1850)  are  erroneous.  Rmi's  and  Grooke^s  specimens  were 
from  the  same  that  afforded  the  material  for  analysis  2  of  Smith  &  Brush. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  exfoliates,  emits  a  strong  light,  and  in  the  foroepa 
fuses  on  the  edges.    Giyes  traces  of  fluorine. 

Obs. — Occurs  associated  with  tourmaline  and  corundum  at  UnionyiUe,  Delaware  Co.,  Pa.  The 
impression  of  the  crystals  of  tourmaline  on  the  lateral  surface  of  the  euphyllite  leaves  a  very 
smooth,  hard-looking  surface.  Also  in  the  same  vicinity  in  aggregated  lamins,  or  scales,  oi 
compact  masses. 

Dr.  Smith  refers  here,  with  a  query,  a  mica  found  by  him  with  the  emeiy  of  Asia  Minor,  whick 
afforded  hun  the  following  results  (Am.  J.  Sd.,  II.  xL  62,  xv.  210) : 


Si 

^ 

te 

% 

Ca 

Sa 

K 

1.  UnionyiUo    40-29 

43-00 

1-30 

0-62 

1*01 

5-16 

3-94 

2.         *•             39-64 

42-40 

1-60 

0-70 

1-00 

516 

3-94 

3.         "             40-21 

41-60 

1-60 

0-78 

1-88 

4-26 

3-25 

4.         "             40-96 

41-40 

1-30 

0-70 

1-11 

4-26 

3*25 

Si 

^ 

l^e 

ifg 

Ca 

i,  little  iSTa 

s 

1.  Gumuchdagh 

42*80 

40-61 

1-30 

fr. 

801 

vfnda. 

5-62 

2.  Kulah 

43-62 

38-10 

3*60 

0-26 

0-52 

7-88 

6*51 

3.      " 

42-71 

87-52 

2-82 

ir. 

1-41 

vfndet. 

5*96 

i.isrcaria 

42-60 

37-46 

1-TO 

ir. 

0-68 

9-76 
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They  afford  the  mean  ozjgen  ratio,  exduding  the  water,  1: 10 :  12.  May  be  damourt^  A 
iimllar  whitish  mica,  from  Newlm,*Pa.,  afforded  &  B.  Sharpies  Si  43,  oicl  40,  alk.  7  to  8  p.  a 

433.  CBUiAOHBRmi.    Margarite  from  Ffitschthal  (EOacher,  Kenng.  XJebers.  1860, 49, 1862. 
CEllacherite  DanOf  Am.  J.  ScL,  II.  zliv.  256,  1867. 

in  crystalline  scales  or  laminse ;  structure  micaceous. 

G.=2*884— 2'994.  Lustre  strong  pearly.  Color  ffrayish-white  to  white. 
In  thin  plates  transparent.  Elastic.  Double  refraction  strong ;  optic-axial 
angle  in  the  air  79  21'  for  the  red  ray,  78°  45'  for  the  blue,  or  the  same  as 
in  muscovite  ;  Descl. 

Oomp.— O.  ratio  for  ft,  fi,  fli,  :&,  1 : 4 : 6 : 1 ;  whence  the  formida,  if  fl  be  basic,  (J  (ft',  fi^+ 
I  ^)*  §1*.  Bemarkable  for  the  presence  of  baryta.  Analyses :  1,  (Ellacher  (La);  2,  BammelS- 
berg(Z&G.,xiT.  763): 

§i       £1       Fo     fe     &n     Ou      ICg     Ca     Ba      gr      fTa       &      £[ 
1.42-59    30-18    0-91     174    0-12    OSl     485     103    4*65    0*09     1*42    7*61    4-43 = 99-98  (E. 
2.  48-07     32-79   1*85    0*81   2*90    0*28    5-91    undeL        426  Eamm. 

Obs. — Occurs  near  Eemmat  in  Ffitschthal,  along  with  the  chlorite  analyzed  by  Hetser  (p.  502/. 
The  locality  Is  about  12  miles  in  a  direct  line  from  that  of  margarite  (p.  506). 

434.  OOOKBTTB.     (?.  •/;  JSinuiA,  Am.  J.  ScL,  II.  zH  246,  1866. 

In  minute  scales,  and  in  slender  six-sided  prisms,  sometimes  vermicularly 
bent.     Often  as  a  coating. 

H.=2'5.  G.=2'70.  Lustre  pearly  on  plane  of  cleavage.  Color  white 
to  yellowish-green.    In  thin  scales  transparent.     Flexible,  inelastic. 

Oomp.>0.  ratio  for  ft,  fi,  gi,  %  1*93  :21 :  18*74: 11*91,  Brush=il :  10: 9:  5j.  Approaches  a 
hydrous  lithia  mica  in  composition.    Analysis :  P.  Collier  (1.  c.) : 

8i         XI       Li       fc       fl       SiP 
(J)  34-93    44  91     282     2*57     18-41     0-47,  fl  exp.  at  100*'O.  0-88=99-49. 

Three  determinations  of  the  silica  obtained  35*04,  84*05,  35-71  p.  c.  The  alumina  contained  a 
little  ozyd  of  iron. 

Pyr.,  etc. — ^B.B.  exfoliates  like  vermiculite,  and  colors  the  flame  intense  carmine-red.  In  the 
closed  tube  yields  water,  which  is  at  first  neutral,  then  becomes  acid  by  decomposing  the  fluorid 
of  silicon  evolved,  while  a  ring  of  silica  is  deposited.  Tube  slightly  etched  Fusible  on  thin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phosphorus  salt  gives  skeleton  of  silica.  Par- 
tially decomposed  by  sulphuric  add. 

Obs. — Occurs  wiUi  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  often  as  a  pearly  coat* 
log  on  crystals  of  rubeliite,  of  which  it  appears  to  be  a  product  of  alteration. 

435.  HISmaBRTTB.  Hisiogerit  (fr.  Riddarhyttan).  Berz,,  Pogg.,  ziii.  505,  1828.  Degeroit 
Uolmberg,  Bidr.  FinL  Nat,  L  4,  Min.  Ges.  St.  Pet,  1850,  1851,  N.  Nordenskldld,  Yerz.  Einl. 
Min.,  165S.    Skotiollt  Arppe,  Finsk.  Min.,  13,  1857. 

Amorphous,  compact,  without  cleavage. 

II.=3.  G.=3'045.  Lustre  greasy,  inclining  to  vitreous.  Color  black 
to  brownish-black.     Streak  yellowish-brown.     Fracture  conchoidal. 

Var.~(l)  HismgerUe,    (2)  Ikgerdiie^  G.=2*54,  Hohnberg;  H.=2*5;  color  blackish-green  to 
black.    (3)  ScoUoUie;  G.=3*09;  H.=3 ;  color  dark  green  to  black  (and  named  from  9/cor<of,  dairk) 
contains  much  magnesia,  and  loss  water  than  hisingerite. 

Coinp<— 0.  ratk>  for  B+fi,  §1, 1^=2  :  3  :  3;  formula^  makmg  one-third  of  the  water  ba«lc^  (ft\ 
!{)'Si>+4aq^  or  spedaUy,  (i:g'+|(ftM^e))'Si'+4aq.    In  the  latter  formula  It*  includes  somt 
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j*e,  iLgt  (jO,  and  occasionally  Ail  Ezduding  ft,  the  percentage  composition  is  Silica  35-9,  bm- 
qoiozyd  of  iron  42*6,  water  21*5=100.  Oleve's  analysis  makes  the  scotioliie  of  Longban  esseii!* 
tially  hisiugerite ;  and  that  of  Orij^vi  may  be  an  impure  variety  (anal.  1 5). 

ioialyses:  1,  Hisinger  (Pogg.,  ziii  505);  2-11,  Cleve,  Oeberg,  LindstrGm,  Nordenakidid, 
Thoreld  ((Ef7.  Ak.  Stockh.,  1866,  169);  12,  Bammetoberg  (Pogg.,  Ixxv.  398);  13,  14,  ThoreM 
(If In.  Qes.  St  Pet,  1860,  51,  (Efv.  Ak.  Stockh.,  1866,  169);  15,  Arppe  (L  c.): 

gi      ^     Fe       te    iin    ilg    t&     tL 

20*70=101-39  Haidinger. 

«r.   21-'70,undec.  0*95=101-83  Cleve. 
0*36  20-78=100-46  OebexK. 

22'04=10019  Qeye. 

1*41  20*32=100*93  Ltndstrom. 

18-46=101*23  Clevo. 

1*48  22-83=99*94  Nordenskiold. 

-  2109=99-90  NordenskiokL 

21*09=100*86  Lindstrom. 

21-56=99*58  Qeve. 

15*80=99-34  Cleve. 

2-56  11*54=100  Rammelsberg. 
2*90  13-70,3PeP0*26,und.  1*50  Thor, 
2*70  19-64,  undea  1-40  Thoreld. 
0*38  15-12=98*74  Arppe. 

The  part  of  the  water  driven  off  at  100'  C.  was  in  anal  2,  11*20 ;  4,  11-66 ;  5,  18-11 ;  6,  9*33  ; 
7,  12*19;  8,  9*87;  9,  13*58;  10,  10*61;  11,  6-30;  14,  11-60;  16,  7*49. 

Pyr.,  etc. — Yields  much  water.  B.B.  fuses  with  difficulty  to  a  black  magnetic  slag.  With  the 
fluxes  gives  reactions  for  iron.    In  muriatic  add  easily  decomposed  without  gelatinizing. 

Obs. — Found  at  the  various  localities  mentioned  above.  At  Rlddarhyttan  it  occurs  in  reniform 
masses  associated  with  pyrite  in  a  copper  mine,  and  is  a  result  of  alteration ;  at  Degero^  near 
Helsingfors,  Finland,  in  a  silver  mine. 

Named  after  the  Swedish  chemist,  Hisinger. 

MJBLAJTOUTB  Wurlz  (thls  l^Qn.,  679,  1850).  Approaches  hisingerite.  It  is  bladr,  opaque,  with 
streak  dark  olive-green ;  H.=2 ;  G.=2  69.  Snrfaoe  of  the  mineral  often  striated,  or  with  an  im* 
perfectly  columnar  aspect    H.  Wurtz  obtained,  excluding  12*77  p.  a  of  carbonate  of  lime: 

Si  36*36    ^4*49    Fe  23*20    f^e  25*18    ]!^a  1*86    £[10-24=100*33. 

From  Mlllc-Row  quarry,  near  Charlestown,  Mass.,  inorusting  the  sides  of  a  fissure. 


1.  Riddarhyttan 

36*30  44-39        

2. 

8502  1-20  89-46 

2*20  

oso 

3.           " 

8608  1*38  40-28 

2-23  

0*86 

4.  Solbera  Norwwr 

35*33   82-14 

7*08   

8*60 

5.        "           « 

87*55  1*17  80-57 

7*00  

2*91 

6.  Jordosen 

84-90   36-00 

9-20 

2*67 

7.  Longban 

8.  Waldemarsvik 

85*71   27-70 

7-52  3*02 

1*68 

33-66   39*90 

2-30   

2-95 

9.  Orijarvi 

86*92  81-87 

8*92   

206 

10.  Tunaberg 

37*14  1*39  30-24 

3*02  0-17 

6-06 

11.  Longban,  SeotiolUe  86*73   —  34*97 

3-09    tr. 

8-76 

12.  Riddarhyttan,  His. 

88-07   34-78 

17.59   

0*46 

13.  Degero,  JDegerdiie 

36*60  0-80  41-66 

1-16   

2-60 

14.      "              " 

34-45  0-76  88*63 

1*08   

2-33 

16.  Orijarvi,  ScoHolite 

40*97  0*60  26-04 



16*63 

436.  EKMANNTTB.    Ekmannit  Z.  J.  JgOsirdm^  (Etv.  Ak.  Stockh.,  1866,  B.  H.  Ztg.,  xxvi  21, 

1867. 

Foliated,  chlorite-like.  Also  foliated  columnar  and  asbestiform,  radiated ; 
also  granular  massive,  consisting  of  minute  scales. 

Hardness  and  lustre  as  in  chlorite.  Color  grass-green,  leek-green,  gray- 
ish-white ;  also  black. 

Oomp. — 0.  ratio  for  ft+fi,  Si,  ]fi[=4  : 6  :  3,  with  the  bases  msMy  protoxffds  (^e,  jfci);  only 
one-third  to  one-sixth  being  sesquiozyds  (Po,  £1),  and  regarded  as  impurity  by  Igelstrom.  For* 
mula  (f  (]^6,  An)+i-fi)'  Si+i  £^  in  which  two-thirds  of  the  water  is  made  basia  Analyses  : 
1-6,  Igelstrom  (L  c.): 


Si 

& 

Pe 

te       ftn      Ag     Ca 

fi 

1.  FoLmass^  grass-^n. 

84-80 

tr. 

4*97 

35-78     11*45     2-99     

10*51=100. 

2.  IhL-coLj  ffyh.'W. 

36-42 

1*07 

4-79 

24*27    21-56     tr.       tr. 

9*91=9802. 

8.  jPM.-7/iaM.,  leeh-gn. 

40-80 

5-08 

3*60 

25*61      7-18    7-64     

10-74=100. 

4.  €fran.'ma88,,  grass-gfk 

87*07 

6*85 

38-20          6-82     2-73 

9-7 1=99*88. 

5.  AsbesUf.^  green 

37-69 

— — 

86-07*         14*74         

11*50=100. 

6.  IbL-mass^  green 

36-82 

3*63 

31-09      9-29    7-63     tr. 

10-71=99*07. 

t 
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Pyr^  etc — On  heating  yields  water,  becomes  black,  submetallic,  and  after  ignition  slronglj 
magnetic.    B3.  fuses  to  a  black  slag.    Soluble  in  muriatic  add,  with  a  deposition  of  silica. 

Obs. — From  a  mine  of  magnetite  at  Orythyttan,  in  Sweden,  filling  cavities  in  the  ore,  pene^ 
Irating  it  extensively,  and  constituting  nodular  masses  and  beds.  Anal.  4  is  of  the  green  interior 
of  a  nodule  which  was  black  externally.  Some  of  it  contains  carbonate  of  lime,  and  some  affbrdg 
when  heated  a  bituminous  odor. 

Named  after  G.  Ekmann,  proprietor  of  the  mine. 

AIL — ^BeccHnee  black  on  exposure,  through  oxydation. 

437.  NJESOTOOrm.  Neotokit  Ni  Kordenskioldf  Yerz.  FinL  Mm.,  1852.  Wittlngit  id,,  lb. 
Vattenhaltigt  Manganoxid-siUkat  JI  F.  Bakr,  CBfV.  JLk.,  1850,  240.  Stratopeit  Jl  J.  Igdsbrom^ 
ib.,  1861,  143  (with  mention  of  "Neotokit"  and  "Wittingit"). 

Amorphous. 

H.=3— 4.  G.=2-64:— 2'8.  Lusti*e  dull,  sometimes  feebly  submetaUic. 
CJolor  black  to  dark  brown  and  liver-brown.  Streak  dark  brown  to  black. 
Opaque. 

Oomp.,  Var. — ^The  amorphous  mineral  substances  here  included  are  results  of  the  alteration 
of  rhodonite,  in  which  the  manganese  passes  from  the  state  of  protoxyd  to  that  of  sesquioxyd, 
and  other  changes  take  place  through  the  presence  of  any  ingredients  in  the  altering  infiltrating 
waters.  A  uniformity  of  composition  is  not  therefore  to  be  expected,  and  much  doubt  must  exist 
as  to  the  reality  of  the  species  which  any  chemical  analyses  may  seem  to  indicate.  The  most 
recent  analyses  (anal.  2  to  5  below)  have  a  correspondence  in  oxygen  ratio  which  appears  to  show 
that  there  is  among  them  at  least  one  true  hydrous  silicate  of  manganese,  and  that  it  is  related 
In  composition  to  hisingerite.  The  0.  ratio  for  ft+fi,  Si,  fiC,  in  analysis  2  is  12-69  :  19*11  :  14-32; 
8,  11-66 :  18-69 :  14-86;  4,  12*11 :  19-09 :  14-02;  5,  13-04 :  1834  :  15-44;  each  of  which  corres- 
pond quite  nearly  to  2  :  3  :  2|,  and  to  the  general  hisingerite  formula,  (]Et*,  fi)'  Si'+3  aq,  in  which 
two-fifths  of  the  water  is  made  basia 

NeoiocUe  (anal.  4,  5)  is  here  included  by  A.  E.  Nordenskiold  along  with  stratopeite,  and  good 
authority  appears  thus  to  be  given  for  setting  a  nde  the  older  analysis  of  it  by  Igelstrom  (anal.  6). 
In  straiopeiie,  6. =2*64,  according  to  Igelstrom;  in  neoiociie  and  loUHngite,  G.=2*7— 2*8,  according 
to  N.  Nordenskiold. 

Bahr's  and  Svanbcrg's  analyses,  9-12,  give  a  difierent  composition,  as  the  manganese  is  made 
sesquioxyd;  but  new  determinations  are  required  before  these,  or  the  analyses  of  wittiogite.  can 
be  taken  as  representing  distinct  chemical  compounds.  Bahr  writes  for  analyses  9,  10,  11,  Mn^ 
Si'-h3  fi[;  and  for  anaL  12,  obtains  the  0.  ratio  for  Ifc+fi,  Si,  li,  13-9  :  17*6  :  8-5.  The  wiUingiU 
analyzed  by  Aippe  (anal.  7)  contained  7*21  p.  c.  of  carbonic  acid,  corresponding  to  18*82  p.  c.  of 
carbonate  of  manganese. 

Analyses :  1,  Igelstrom  (L  c.) ;  2-5,  Clcve  and  A.  £.  Nordensklold  ((Efv.  Ak.  Stockh.,  1866, 169, 
J.  pr.  Ch.,  c  121);  6,  Igelstrom  (Nord.  Vera.  FinL  Min.,  1852,  Beskrifn.  Finl.  Mm.,  138, 1863);  7, 
Arppe  (Pinsk.  Min.,  21);  8,  Nordenskiold  (J.  pr.  Oh.,  a  122);  9-12,  Bahr  (L  c.): 


§i      3tl     5e     te 


1.  Paisb<rg,  StraiopeUe 

2. 

8.         "  " 

4.  Gestrikland,  KeoiocUe 

6.  **  ** 
■  6.  Ingoa                 " 

7.  Wittingi,  WiiUngiit 

8.  Bredvik,        " 

9.  Klapperud 
10.         " 

11. 

12.  ** 


35-43   

36-88    

3505    

85-79   

.34-38  1-67 

35-69  0*40 

36-01   

39-72   

86-20  1-11 

36-11  0-90 

34-72  1-09 

33-81  103 


10-27 

8-20 

1-86 

10-90 

18-58 

2508 

3*50 

2-06 

0-70 

11-31 

10-45 

7-53 


Sn 
32-41 


An 


13-93 
2-88 


Mg    Ca 

8-04   

29-87  8*66   

38-49  5-27  0*47 
20-51  2-44  0-52 

22-67  2-50   

2-90  0-55 

43-20 

84-76        1-21  0-69 

47-91 4-43  0-61 

42-00   0-67  0-70 

42-64   0-36  0*56 

46-18  1-42  0*72 


24*12 


13-75r=99-90Igelstr5m 
16*11,  l»b  213  C. 
16-72,  l>b  3-31  N. 
16-77=99-86  Nord. 
17-37=99-96  Qeve. 
10-37=99-1  llgelstr. 
11-03, 07-21=99-95  A 
21-98=100-42  Nord. 

9-43 =100-39  Bahr. 
[9-43]= 101-39  Svanb. 

9-76=99-98  Bahr. 

9-57=100-26  Bahr. 


Pyr.,  etc— Yields  much  water.  Reactions  with  borax  for  manganese  and  iron.  Bifflcultijf 
fosible  to  invisible. 

Obs. — Occurs  with  rhodonite  at  Paisberg  in  Fitipstad,  Sweden  {straiopeii^]  Gestrikland  {neoto- 
die)  in  Sweden;  at  Ingoa  (i&.),  Finland;  at  Wittingi  (wittingUe)  in  Storkyro,  Finland;  at  Bred 
Tik  (ib.)  in  West  Gothland ;  at  Klapperud  m  Dalecarlia,  Finland. 

ISamod  ttom  vsoroitos,  of  recent  origin.    This  name  antedates  ^ro^opetfa. 
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438.  STUBELITE.    StubeUt  BreiifL,  B.  H.  Ztg.,  zxiy.  322,  1866. 

Beniform  and  botrjoidal  massiye. 

H.=4— 5.   G.=2'223— 2*263.    Lustre  yitreoiifl,  brilliant    Color  velret  to  pitcby  blade  fitreat 
dark  brown,    fracture  oonchoidal,  distinct    Brittle.    Analysis  by  Stiibel  (La) 


gl 

^1 

Fe 

Hn 

Cu 

ftg 

fi[ 

a 

26-99 

5-87 

10-18 

21-89 

15-26 

1-03 

16-85 

0-77=98-33. 

Ob&— Oocurs  at  the  island  of  Lipari    Named  from  Dr.  Alphonse  StiibeL 

439.  aiLUNaiTB.  Srart  Stenart  (fr.  Gillinge)  Hismger,  Afb.,  ill  304,  1810.  aillingil 
JTisingeTf  Kin.  Geogr.  Schwed.  (Wobler's),  102,  1826.  Thiaulit  (fr.  Bodenmaia)  v.  Kob^  Pogg:, 
xiv.  67,  1828.    Tranlit 

Amorphous — compact. 

H.=3.  G.=3-045,  Hisinger,  fr.  GiUinge.  Lustre  shining  to  dull;  sur- 
face of  fracture  earthy.     Color  black  or  blackish. 

Oomp.,  Var-— 0.  ratio  for  ft-f  fi,8i,fi=,  nearly,  1:1:1;  whence  (&",fi)»8i'-4-6aq.  (1)  In 
anal.  8,  of  gilUngiie^  "k* :  fi=2  :  6 ;  in  4,  7  .-  9-5,  or  nearly  3  :  4.  (2)  For  anal  7,  of  (krafUitt^  t. 
Kobell  adopts  tihe  same  0.  ratio,  1:1:1,  obsenrlDg  that  the  mineral  analyzed  oontained  some 
mixed  pyrrhotite  Analyses :  1,  Hisinger  (Af  h.,  ilL  304) ;  2,  Eammelsberg  (Pogg.,  Izxr. 
398);  3,  4,  Hoglund  and  Tamm  ((£fv.  Ak.  Stockh.,  1866,  169,  J.  pr.  CL,  &  12S);  6,  Hermann 
(J.  pr.  Ch.,  xlvi  238) ;  6,  Hisinger  (Pogg.,  xiii.  506);  7,  y.  Kobell  p.  c): 

Si       £l       Fe        tQ         An     Mg     Oa        £[ 

1.  GiUingo  27-50    6-50    61-50     SlnO-7T     11 -7 6 =97 -02  His. 

2.  "  32-18     30-10      8-63         4-22     6-50     19-87=100  Bamm. 

3.  "  27-88     31-62     18-29        1'17  '6-96     13-92=99-83  Hc^lund 

4.  "  29-85     2-96     34-28     11-66         2-69     3-12     0-60     15-52=100-53  Tamm. 

5.  Oryarvi,  Hising.  29-61     10*74    87-49         7-78     13-00=98-52  Herm. 

6.  Bodenmaia,  r^rauitfe  31-77     49-87  —     20  00= 101-64  His. 

7.  **  "  31-28     43-42       5-70         19-12=99-52  Kobea 

Pyr.,  etc.— Yields  much  water.  B.B.  Aises  at  5  to  a  black,  slaggy,  opaque,  magnetic  globule. 
Decomposed  by  muriatic  add. 

Oba. — From  Gillinge-Grube,  In  Sodermanland,  Sweden,  whence  the  name.  ^raviiU  (named 
from  apavAdf,  fragile)  occurs  at  Bodenmais,  three  leagues  from  Zwiesel,  in  Bavaria,  with  yiyianite, 
etc. 

440.  JOUiTTE.    JoUyt  v.  KobeO,  Ber.  Ak.  Kiinchen,  1866,  168. 

Compact,  amorphous. 

H.=3.  G.=2*61.  Lustre  weak  greasy.  Color  dark  brown ;  in  thin 
splinters  transparent,  with  green  to  brownish-red  color ;  the  coarse  powder 
is  light  leek-green,  the  fine,  light  grayish-green ;  in  some  positions  the 
powder  appears  ochre-yeUow.  Fracture  subconchoidal  and  splintery.  In 
thin  splinters  shows  double  refraction. 

Oomp.— 0.  ratio  for  ft,  %  Si,  fl=l  :  2 :  8  :  2 ;  (i  ]ft»+f  *1)"  8l«+4  fi[,  if  Je  :  fig=3  :  2,= 
gi  36-6,  ifcl  27-0,  f^e  17-0,  Mg  6*3,  fl  14-2=100.    Analysis:  v.  KobeU  (L  c): 

Si  35-56        Xl  27-77        Jfi'e  16*67        litg  6-66        fl  18-18=99-83. 

Pyf .,  etc. — In  the  closed  tube  yields  water.  B.B.  swells  up  and  fuses  with  difficulty  on  thin 
edges  to  a  black  mass,  which  is  not  magnetic,  or  only  slightly  so;  with  the  fluxes  gives  the  reac 
lions  for  iron.    Decomposed  readily  by  muriatic  acid,  leaving  gelatinous  silica. 
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Obs.-*0ocars  at  Bodenmais  in  Bavaria,  with  pTrice,  yiTianlto,  iolifee,  etc  Besembles  a  liiain- 
girite  in  which  the  iron  is  replaced  hy  alumina.  It  is  distinguished  from  this  mineral,  aa 
well  as  from  gillingite,  hj  the  green  color  of  its  powder,  and  bj  yielding  a  residue  before  tha 
blowpipe  which  is  but  slightly  magnetia    Named  after  the  physicist,  G.  Jolly. 

L.  Seemann  obseryes,  in  a  letter  to  the  author,  that  this  species  is  very  similar  to  fahlunite. 

441.  Efiohlobitb  Eamm,  (Pogg,,  IxxiU.  437,  1849).  Fibrous  or  columnar,  between  schillerspai 
and  dilorite  in  its  characters.  H.=2— 2*5;  G.=2*76;  color  dull"* leek-green;  streak  white  to 
greenish ;  lustre  greasy ;  in  thin  columns  translucent  and  of  a  bottle-green  color. 

GoMP.— O.  ratio  for  B,  fi,  Si,  ]d[=4  :  S  :  9  :  4,  whence,  for  bases,  silica,  and  water,  if  half  of 
the  water  be  basic,  9:9:2.    Analysis  (La): 

gi  40-88    il  10-96    Fe  8-72    f^e  8-96    %  2000    Oa  0*68    fi[  10-18= 100-88. 

B.B.  fuses  only  m  thin  fibres  with  difficulty.    With  the  fluxes  reaction  of  silica  and  iron. 
Forma  yeina  in  a  rock  resembling  serpentine  at  Harzburg.    Named  in  allusion  to  its  being  near 
chlorite  in  characters. 

442.  POLTHTBBITK  Breiffu  (Handb.,  il  334,  1841).  From  Bt  Oristoph,  at  Breitenbrunn,  in 
Saxony.  Amorphous;  H.=2— 8;  G.=: 2*095— 2*142:  lustre  dull;  oolor  liver-brown;  streak 
lighter,  grayish.  According  to  Plattner,  contains  Si,  ^e,  f  e,  with  some  £1,  AIn,  and  29*20  p.  a 
ofwater.    In  muriatic  add  decomposed. 

443.  LiLLXTB  Heuss  (Ber.  Ak.  Wien,  xxv.  650,  1857).  From  Przibram  in  Bohemia,  with  pyrite, 
and  arising,  apparently,  through  the  agency  of  decomposing  pyrite.  H.=2 ;  G.=3*043.  Earthy, 
like  glauoonite;  blackiah-green.  Analysis  afforded  Si  32*48,  l^e,  ^e  5495,  fi  10*20,  Oa  C  1*96, 
Fe  S  0-e3=100*22. 


444^  Chlobitb-ues  Mikbbai^  from  the  keuper  of  Altenburg,  Baushafer  (J.  i>r.  Ch.,  xcix. 
Color  dark  leek-green.    Stated  to  be  B.B.  infusible.    Analysis  gave  Si  29*51,  ^\  11*54,  S^e  18*26, 
te  25-26,  Oa  0*52,  tL  14*81=99*90.    0.  ratio  of  bases  and  silioa=l :  1,  and  of  ^  fi=I :  2. 


446.  PTROSOLBRITB.    F^rosklerit  v.  KobeU,  J.  pr.  Gh.,  il  53,  1834. 

Orthorhombic,  or  monoclinic ;  Descl.  Cleavage :  basal  eminent  or  mi- 
caceons ;  in  a  transverse  direction  at  right  angles  to  the  former,  in  traces. 

H.=3.  G.=2*74,  V.  Kobell.  Lustre  of  cleavage  surface  weak  pearly. 
Color  apple-  to  emerald-green.     Translucent. 

Oomp.--0.  ratio  for  &,  U,  8i,  fl=4 :  2 :  6 :  3 ;  whence  (J  ft'+i  3kl)«  Si"+ 3  fl=Saica  88-9,  alu- 
mina  14*8,  magnesia  34*6,  water  11*7=100.  By  making  part  of  the  water  basic  in  this  species 
and  the  three  following,  the  0.  ratio  for  bases  and  silica  may  be  3  :  2,  and  the  formulas  as  written 
on  p.  451. 

Analysis :  v.  Kobell  (L  c.) : 

Si        ^       €r      f'e      %        a 
1.  Elba,  PyrosderUe    87*03    18*60    1-43    3*62    81*62    1100=98-10. 

The  0.  ratio  from  the  analysis  is  13*43:  6*75  :  19-74: 9*78,  whonoe  20*18: 19*74  for  the  bases  and 
vOica. 

Pyr.,  etc.— Yields  water.  B.B.  fuses  at  3-8—4  to  a  grayish  glass.  With  the  fluxes  reacts  for 
diromium  and  iron.    Decomposed  by  muriatic  add  with  gelatinization. 

Obs. — Pyrosderite  appears  to  differ  from  kammererite  in  crystallization  as  well  as  composi- 
tion.    It  may  indude  tabergiie  (p.  496,  7,  8)  and  the  Ihlc-ehlorite  of  Traversella  (p.  500). 

Occurs  with  dionicrite,  constituting  seams  in  serpentine,  near  Porto  Ferriyo,  £lba. 

Named  from  ^ffire,  and  oKyn^oi^  hard  (refractory). 

445A.  Vebmioulitb  T.  H.  Wdib  (Am,  J.  Sd.,  yii.  55, 1824).  Hexagonal,  being  optically  uniaxial, 
1>e9d.  Oocurs  in  small  foliated  scales,  distributed  through  a  steatitic  base,  and  hence  scaly-mas- 
siYe.  H.=l— 2;  G.=2-756,  Crossley;  lustre  somewhat  talc-like;  color  grayish,  somewhat 
bnytnuflhu 
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AnaljBis :  Groeslej  (this  MizL,  8d  ed,  291, 1850) : 

fli  35-74    3fcl  16*42    *e  1002    S[g  27*44    fl  10-30=99-92. 

0.  ratio  for  ft,  fi,  Si,  fi=13-20 :  7*66  :  19-16  :  9*14=7 : 4  :  11 :  5,  or  approximately  4:  2 :  <:  1 
which  is  that  of  pyrosderite. .  General  formula  (k\  S)*Si'+2  aq,  as  above.  Thomson  obtaiDM 
Si  49-08,  &  7*28,  Fe  16-12,  fig  16*96,  '&.  10*28;  but  he  evidently  took  the  specimen  in  mass, 
while  Crossley  separated  with  great  care  from  the  base  the  scaly  mineral  whidi  is  the  true  ver- 
miculite.  When  heated  exfoliates  prodigiously,  the  scales  opening  out  into  long,  worm-like 
threads,  made  up  of  the  separate  folia.  Exfoliation  commences  at  600**  to  600''  F^  and  takes  place 
with  so  much  force  as  often  to  break  the  test  tube  in  which  the  mineral  may  be  confined.  B.R 
Aises  at  3*5  to  a  grayish-black  glass. 

Occurs  at  Milbury,  near  Worcester,  Mass.  Named  by  Webb,  as  ho  says,  from  the  Latin  vcr* 
miculoTf  I  breed  ifforms, 

446.  OHONIORITB.    Ohonlkrit  v.  JTob.,  J.  pr.  Gh.,  iL  51, 1634.    Metaxoit  Arppe,  Finak.  Hin., 
Act  Scu  Fenn.,  vi  680,  1861,  Holmberg,  Verb.  Min.  St.  Pet,  1862,  146. 

Massive,  crystalline  granular,  or  compact ;  sometimes  globular,  radiated. 

H.=2-5— 3.  G.=2-91,v.  Kob. ;  2-58— 2-61,  Arppe.  Lustre  weak  silky, 
to  glimmering  or  dull.  Color  white,  sometimes  with  yellowish  or  grayish 
spots ;  pale  greenish-blue. 

Oomp.,  Var. — 0.  ratio  for  ft,  fi,  Si,  £[=3 :  2 :  6 :  2.  It  is  a  Ume  pyrosderite.  OftonifarUe 
oocnrs  only  massive,  white,  with  ^.=2*91,  and  has  the  lime  to  the  magnesia  as  1  :  2.  MelaxaiU 
is  greenish-blue  to  nearly  white,  amorphous  or  crystaUiDe  g^ranular,  with  G.=2*68— 2*61,  and 
lime  to  magnesia  about  1:1.  It  contains  more  silica,  the  oxygen  ratio  for  bases,  silica,  and  water 
being  6:6:3.    Analyses :  1,  v.  Elobell  (I  a) ;  2-4,  Asp  and  Hallsten  (Finsk.  Mlu.,  L  o.) : 


gi    £1 

Pe 

Hn     fe       Mg 

da        fi 

1.  ChonicrUe               36*69  17*12 

2.  MetaxoUe,  crysL       38*69    9*68 
3          "            "           37-90     9*78 
4.        "       amorph.    40*63  10-17 

4-7 

6-78 

6-78 

1-46    22-50 

undeL   15*28 

2-05     12*23 

wideL    11-24 

12-60    9*00=98-87  Koben. 
tmdeL  12-97  Asp. 
18*79  12*76=:100-24AspL 
16*08  12-88  Hallsten. 

ChonicrUe  gives  the  0.  ratio  for  1ft,  !S,  Si,  ft=12*8  :  8  :  19*0  :  8 ;  or  for  bases,  silica,  and  water, 
20*8  :  19  :  8. 

McUaxoUe,  anaL  3,  gives  10*3  :  7*17  :  20*21 :  11*.S4=: for  bases,  silica,  and  water,  17-6  :  20*2 :  11*3. 

Pyr.,  etc — Yield  much  water.  Chonicrite  ftises  with  intumescence  at  8*6—4  to  a  grayish- 
white  glass,  and  is  decomposed  by  muriatic  acid,  the  silica  separating  in  powder.  Metaxoite 
acts  much  the  same. 

Obs.— Chonicrite  forms,  with  pyrosderite,  seams  in  serpentine,  on  Elba:  and  metaxiute  is 
found  near  Lupikko  in  Finland,  some  versts  south  of  Pitkaranta,  with  serpentine. 

Chonicrite  is  from  ^^c^Mto,  ywtbn,  and  «p(rtff,  testf  its  ftisibQity  distlDguishing  it  from  some  allied 
spcdes.    MeiaxoUej  from  its  nearness  to  metaxUe, 

447.  JEFFEKISITB.    Ycrmiculite?  G,  J.  Brushy  Am.  J.  Sd,  IL  xxxl  369,  1861 ;  Jefferiait6 

fdL,  ib.,  zlL  248,  1866. 

Orthorhombic?  In  broad  crystals  or  crystalline  plates.  Cleavage:  basal 
eminent,  affording  easily  very  tnin  folia,  like  mica.  Surface  of  plates  often 
triangularly  marked,  by  the  crossing  of  lines  at  angles  of  60°  and  120^. 

H.=1'5.  G.=2'30.  Lustre  pearly  on  cleavage  surface.  Color  dark 
yellowish-brown  and  brownish-yellow ;  light  yellow  by  transmitted  light 
Transparent  only  in  very  thin  folia.  Flexible,  almost  brittle.  Optically 
biaxial,  Descl. 

Oomp^O.  ratio  for  ft,  fi,  8i,  fi=2  :  3  :  6  :  2i(in  the  analysis,  3):  whence  {}  ft'+f  5)«  fli»+ 
3  fi.    Differs  from  pyrosderite  in  the  larger  proportion  of  sesquiozyds.    Analysis:  Brush  (L  a) 

Si 
Wostdiester        37*10 


Si 

9e 

te 

Mg 

da    Sa     it       fi 

17-67 

1064 

1-26 

19-66 

0-66    tr.    0*43    13-76= lOQ-BT  Bnwh. 

.     Digitized  by  GoOQIc 

BYDBOUS   SILICATES,  MABGABOFHTLLITE  SECTION. 


d:95 


The  exact  0.  ratio  is  8*20 :  11*36 :  19*19  :  12-23,  giving  for  bases  and  silica  19*66  :  19*79. 

Pyr.,  etc. — When  heated  to  800**  C.  exfoliates  very  remarkably  (like  vermiculite) ;  B.B,  in 
forceps  after  exfoliation  b^oomes  pearly-white  and  opaque,  and  ultimately  fUses  to  a  dark  gray 
mass.    With  tbo  flaxes  reactions  for  silica  and  iron.    Decomposed  by  muriatic  acid. 

Obs. — Occurs  in  veins  in  serpentine  at  Westchester,  Pa.  Plates  often  several  inches  across 
Named  after  W.  W.  Jefferis  of  Westchester,  Pa. 

A  foliated  mineral  similarly  exfoliating  occurs  coarse-granular  massive,  aooording  to  R.  Pum- 
pelly,  in  Japan,  in  the  mountains  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  mineral  from  the  Yosges,  referred  to  pyrosderito  by  Delesse  (Ann.  d.  Min.,  IV.  xx.  155, 185 IX 
approaches  more  nearly  the  jefferisice  in  its  oxygen  ratio,  although  containing  less  oxyd  of  iron 
as  a  substitute  for  alumina.  It  has  the  following  characters :  cleavage  as  in  p3nrosclerite,  perfect 
iu  one  direction,  and  less  so  in  a  transverse;  structure  a  little  lamellar;  soft;  6.=2'622;  lustre 
greasy  or  waxy ;  color  grayish,  bluish,  and  emerald-green.  Composition,  according  to  Delesse,  §i 
38  39^  3tl  26-54,  €r  tr^  Pe  0*59,  Mn  <r.,  Mg  [2216],  On  0*67,  fl:  11*67.  0.  ratio  for  K,  fi,  Si, 
1^=2  : 3  :  5  :  2^.  Aa  the  magnesia  was  not  directly  determined,  the  results  are  doubtful.  It 
occurs  in  nodules  in  serpentine  at  St  Philippe,  near  Sainte  Marie-aox-Mines. 


448.  PBNNiNlTU.  Chlorite  pt  Hydrotalc  (=Wasserglimmer  of  Morin)  Keeker^  Min.,  1885 
Pennine  J.  Frobd  &  K  Schweizer^  Fogg.,  L  623,  1840.  Kammererite  Kordensk.,  Act  Soc  Sci. 
Fen.,  i  483,  1841,  and  Arsberat  1843,  193.  Rhodochrom  I^ecUety  Rose,  Beise  n.  d.  Ural,  il 
1842,  Bnd  P<^g.,  lix.  1843.  Tabergit  pt  Scheerer,  Pogg.,  Ixxi.  448, 1847.  Chromdhlorit  fferrrk, 
J.  pr.  Ch.,  UiL  21,  1861.  RhodophyUite  GetUh,,  Proa  Aa  ScL  Philad.,  1862,  118,  121.  Penninitf 
Dana. 

Khomboliedral.  i?A5=66°  36',  (9a^=103°  55';  a=3-4951.  Observed 
planes :  O^i;  rhombohedral,  3^,  f, 


tVi  ^>  J  (^)>  i  (^)i  occurring  often 
as  pyramids,  f.  416     '^ 


414 


?AA=128° 
51'";   (9A|=12r  47';  ^A|= 


162^  8' ;  O  A  I  (r)=95°  40'  (95 
16'  obs.) ;  OAi  (7/i)=94°  3'  (obs. 
94°0');  7?Ay,intwin,=152nO'. 
Cleavage :  basal,  highly  perfect. 
Crystals  often  tabular,  and  m  crest- 
ed groups.  Also  massive,  consist- 
ing of  an  aggregation  of  scales ; 
also  compact  cryptocrystalline. 

H.=2— 2*5  ;  3,  at  times,  on 
edges.  G.=2-6-2-85;  2-673,  Ala. 
Lustre  of  cleavage  surface  pearly ; 
of  lateral  plates  vitreous,  and  some- 
times brilliant.  Color  green,  apple- 
green,  grass-green,  grayish-green, 
olive-green;  also  reddish,  violet, 
rose-red,  pink,  grayish-red ;  occasionally  yellowish  and  silver- white ;  violet 
crystals,  and  sometimes  the  green,  hyacinth-red  by  transmitted  light  along 
the  vertical  axis.  Transparent  to  subtranslucent.  Laminse  flexible,  not 
elastic.  Double  refraction  feeble ;  axis  either  negative  or  positive,  and 
sometimes  positive  and  negative  in  different  laminse  of  the  same  plate  or 
ciystaL 

Var. — 1.  Penniniie.  As  first  named,  it  included  a  green  crystallized  chlorite  firom  the  Pennme 
Alps. 

EydrokUc  of  Keeker  is  penninite  ft\>m  the  Binnen  valley,  in  the  Valais.  Axis  of  double  refnKV 
tioD  poeitiye,  Descl    Most  of  the  penninite  fVoiB  Zermatt,  and  that  of  Binnen  and  the  Tyrol,  bavi 


Texas,  Pa. 


Kammererite,  Urals. 
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a  negative  optical  axis ;  some  crystals  of  Zermatt,  and  those  of  Ala,  a  positiTe ,  and  some  pU)9i 
from  Zermatt  consist  of  positive  and  negative  lamime  united ;  DescL 

2.  Tdbergiiey  from  Taberg,  Wermland  {Blue  talc  of  Werner,  and  called  also  mica-chlorile),  is  a 
l)luisli-green  or  green  chlorite.  According  to  Descloizeaux's  optical  observations^  it  is  in  part  uni- 
axial^  wiUi  the  axis  positive  like  true  penniniie.  But  in  other  cases  uniaxial  and  biaxial  plates 
are  combined,  and  negative  and  positive  also ;  and  the  axial  divergence  of  the  biaxial  plates  varies 
from  1"  to  33°,  indicating  a  mixture  of  penninite  and  another  chlorite,  either  pTTosderite  or 
ripidoUte. 

Crystals  of  Texas  have  the  double  refraction  positive  though  feeble  (DescL,  Cooke) ;  they  are 
often  mixed  with  ripidolite,  and  sometimes  a  crystal  is  traversed  by  a  band  of  ripidolite,  whose 
optic-axial  angle  is  60''  to  70°  (Desd.). 

3.  KdmmererUe,  The  original  specimen  was  a  reddish-violet  micaceous  mineral  from  L.  Itkul  in 
Bissersk,  in  Perm,  Russia,  partly  in  6-sided  prisms.  It  was  named  after  Kammerer  of  Bussia. 
JiJiodophylliteof  Qenth,  and  chronKJdorUe of  Herm.  (anaL  12),  are  the  same,  from  Texas,  Pa.;  6.=r 
2*61 7—2*62.  Ehodochrame  is  a  compact  or  scaly-granular  variety,  originally  from  L.  Itkul,  Siberia, 
having  a  splintery  fracture,  with  G.=2'66—2'67.  Color  deep  green;  but  violet,  rose-  or  peach- 
blossom-red  in  thin  splinters,  whence  the  name. 

4.  Loganite  of  Hunt  (=zFi8eud(mhite  of  Keongott)  is  near  penninite  in  composition.  A  notice 
of  loganite,  ttom  Calumet  Falls,  Canada,  is  given  under  Altered  HorntHende  (p.  242X  as  it  has  the 
form,  angles,  and  cleavage  of  that  species ;  and  also  of  an  allied  material  under  AUered  Pyroxene 
(p.  221),    It  has  G.= 2-60— 2*64 ;  color  clove-brown  to  chocolate-brown ;  lustre  dulL 

Fseudophite  of  Kenngott  (Ber.  Ak.  Wien,  xvL  1855)  has  the  composition  of  loganite,  but  is 
compact  massive,  without  cleavage,  and  resembles  serpentine  (whence  the  name,  from  wsnioi^ 
falscj  and  ophile  or  serpentine);  H.=2-5;  Gr.=2-75— 2*77;  lustre  weak;  color  grayirii-green, 
olive-green,  pistachio-green ;  feel  unctuous.  It  forms  the  gangue  of  enstatite  (Ag  Bi)  at  Z^jar  in 
Aloysthal,  Moravia.  In  the  occurrence  of  a  massive  form,  penninite  is  thus  like  talc^  pyrophyl- 
lite,  and  other  related  species. 

Desdoizeaux  found  (Min.,  436)  i?Ai?=65'  28'  in  penninite,  and  0  Ai?=ia'J*  45';  and  the 
latter  in  the  Texas  kammererite.  The  above  angles,  and  figs.  414, 415,  are  from  Cookers  paper  on 
the  latter  (Am.  J.  Sd.,  II.  xliv.  201),  and  f.  416  is  from  Kokscharof  (Yerh.  Min.  Ges.  St  Pet.,  1851). 

Comp. — 0.  ratio  for  bases  and  silica  4  :  3,  corresponding  to  8  (&g",  3tl),  9  Si,  12  fi,  but  vary- 
ing from  4  :  8  to  5  :  4.  Exact  deductions  from  the  analyses  cannot  be  made  until  the  state  ol 
oxydation  of  the  iron  in  all  cases  is  ascertained ;  and,  further,  until  it  is  also  proved  that  there 
may  not  be  a  crystalline  mixture  such  as  is  mentioned  above  under  tabergite.  The  mineral  often 
contains  microscopic  grains  of  magnetite,  and  these  are  supposed  by  Keniigott  to  occasion  some 
of  the  discrepancies  in  the  analyses. 

Analyses :  (1)  Penninite,  1,  Schweizer  (Pogg.,  1.  526);  2,  3,  Marignac  (Ann.  Ch.  Phys.,  IIL  x. 
428);  4,  Merz  (Kenngott's  Uebers.,  1858,  62);  5,  MacDonnell  (Proc.  R.  Acad.  Dublin,  5,  307);  6. 
Marignac  (L  a) ;  7,  Rammelsberg  (4th  SuppL,  .S7).  (2)  Kammererite^  etc.  8,  Hartwall  (Jahresb., 
xxliL  266);  9,  Hermann  (J.  pr.  Ch.,  liii.  1);  10,  T.  H.  Garrett  (Am.  J.  Sd.,  U.  xv.  332);  11 
Genth  (Proa  Ac.  Sci.  Phllod.,  1852,  121);  12,  Hermann  (L  c);  13,  14,  Smith  &  Brush  (Am.  J. 
ScL,  II.  xvL  47);  15,  16,  Pearse  (Am.  J.  Sci.,  II.  xxxvii.  222);  17,  Hermann  (I  c).  (S)  ~" 
18,  V.  Hauer  (Ber.  Ak.  Wien,  xvL  1856);  19,  T.  S.  Hunt  (Rep.  G.  Can.,  1868,  491): 


Si 
1.  Zermatt,  Penniniie  3Z'0l 


2. 

3.  '* 

4.  *» 
6.         " 

6.  Binnen, 

7.  Snorum 


Ural,       Kam, 
L.  Itkul,     " 
Texas,  Pa., " 


8. 

9. 
10. 
II. 
12. 
13. 
14. 
15. 
16. 

17.  Wiodochrome 

18.  Pseudopkiie 

19.  Loganite 


33-S6 
83-40 
33-26 
33-64 
33-95 
34-88 

37-00 
"  30-68 

"  87-66 

"       (f)  33-20 
"  31-82 

"  3S-26 

"  38-30 

'VA-^'n  31-86 
"red      31-31 


9-69 
13-24 
13-41 
11-69 
10-64 
13-46 
12-48 

14-20 
16-94 
11-82 
11-11 
15-10 
10-69 
10-50 
13-75 
12-84 
10-60 


34-64 

83  42  15-42 
83-28  13-30 


^r         Pe  Mg         £[ 

-  fe  11-36  32-34  12-58=99-08  Schweizer. 
0-20        5-93  34-21  12-80=99-74  Marignac. 
0-16        5-73  34-57  12*74=100  Marignac 

i'o7-20  85-18  12-18=99  51  Merz. 

8-83  34-96  12-40=100-46  MacDonneU. 

0-24        6-12  33-71  12-62=100  Marignaa 

5-81  3402  18-68=100-87  Rammelsberg. 

1-00  *el"50  81-50  13  00,  Ca  15=99-70  HartwalL 

4-99   f'e3-32  33-45  12-06=100-33  Hermann. 

3-60   *e2-50  2497  18-58,  Ca  4-11,  jTi  0-67=98-92  Gatf 

6-85         1-43  36-54  12-95,  Li,  ]ff a  028,  K  O'l  Genth. 

0-90        406  35-24  12-75,  ]?ri  0-25=100-12  Hermann. 

4-78        1-96  86-93  1 2-64,  iC,  :^a  0-85=99-61  Sm.  &  Br. 

4-67         1-60  3608  13-25,  ^,  INJTa  0-36=99-75  Sm.  &  Br 

216    *e2-31  84-90  13-98,  Ca  1-27,  ]^i  0-22=100-44  P. 

2-98   l'e2-46  3602  13-20,  Ca  0*82,  ]Sii  0-45=r9j>-08  P. 

5-50        1-80  85-47  1203=99-94  Hermann. 

fe2-68  84-04  12-68=98-14  Hauer. 

1-92  35-60  16-00=100  Hunt. 
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In  anal  15,  G.=2-68;  18,  G.=2-383;  20,  G.=2-356. 

TabergUe  afforded  Sranberg  (Ak.  H.  Stockholm,  156,  1839):  Si  36*76,  %1  1303,  Pe  684,  iin 
1-64^  Mg  29*27,  H  2*07,  Kg  F  11,  £[  11-76=100'98.  C.  W.  a  Fuchs  obtained  for  its  oompoettion 
(Jahrb.  Min.  1867,  822)  Si  82-95,  Xl  18-08,  te  13-72,  Mn  0-07,  iig  2683,  Ca  0-96,  fi[  1134,  K 
0-33,  Na  1-26,  P  0-97 =100-49;  giving  the  0.  ratio  for  ft,  fi,  8i,  fl=7  :  3  :  9  :  6,  whUe  the  analy- 
sis of  Svanberg  gives  6:3:9:5;  both  of  which  are  near  that  of  pyrosderite.  G.=2-813.  Des 
doizeaux  refers  a  part  of  tabergite  to  ripidolite  (see  below). 

Pyr^  eto« — ^In  the  closed  tube  yields  water.  B.B.  exfoUates  somewhat  and  is  difficultly  fhsible. 
With  the  fluxes  all  varieties  g^ve  reactions  for  Iron,  and  many  varieties  react  for  chromium. 
Partially  decomposed  by  muriatic  and  completely  by  sulphuric  add. 

Ob0.^Occur8  with  serpentine  in  the  region  of  Zermatt,  Yalais,  near  Mt  Rosa,  especially  in  the 
morainee  of  the  Undden  glader ;  crystalB  from  Zermatt  are  sometimes  2  in.  long  and  l^-in.  thick ; 
also  at  the  foot  of  the  Simplon;  at  Ala,  Piedmont,  with  dinochlore ;  at  Sohwaraenstein  in  the 
7^1;  at  Taberg  in  Wermland ;  at  Snanun,  greenish  and  foliated,  called  steaUis  of  Snarurn, 

X&mmererite  is  found  at  the  localities  already  mentioned;  also  near  Miask  in  the  Urals;  at 
Haroldswick  in  Unst,  Shetland  Isles.  Abundant  at  Texas,  Lancaster  Ck)..  Pa.,  along  with  dino- 
chlore, some  crystals  being  imbedded  in  dinochlore,  or  the  reverse. 

The  union  of  kaauier«rite  and  penninite  is  made  by  Desdoizeaux,  and  is  sustained  by  his 
optical  examinations^  as  well  as  by  chemical  composition. 

449.  BELBSSITB.    Chlorite  ferrugineuse  Delesse,  Ann.  d.  K,  IV.  xiL  196,  1847,  and  xvL  620, 

1849.    Delefldte  Jfaum.,  Min.,  1860.    Eisendilorit. 

Massive^  with  a  short  fibrous  or  scaly  feathery  texture,  often  radiated. 

H.=2'6.    G.=2'89.    Color  olive-green  to  bladdsh-green.    Powder  gray  or  green. 

Analyses :  Belesse  (L  o): 

Si  £1           9e           l^e  2kg  Oa          fi 

1.  Hiden        31*07  16*47        17*64         407  19*14  0*46  11'66=99*30. 

2.  Oberstein  29*03                42*00  .  12*23  8*70  12*99=100. 

3.  Zwickau     29*46  18*26          8*17  1612  16*32  0*45  12*67=99*83. 

AnaL  1  affords  the  6.  ratio  for  %  S,  Si,  £[=8-7  :  12*5  :  16-6  :  10*27 ;  and  anal  3,  11*87  :  10*96 
:  15*70 :  11*18.  The  former  gives  for  the  0.  ratio  of  bases  and  silica  1 :  1-29,  and  the  latter  1 :  1-46 ; 
the  mean  of  which  is  about  8 :  4. 

In  a  matrass  jrields  water  and  becomes  brown.  B.B.  fhses  with  difficulty  on  the  edges.  Easily 
soluble  in  adds,  affording  a  deposit  of  silica. 

Occurs  coating  or  filling  ^e  cavities  of  amygdaloid,  or  amygdaloidal  porphyry,  at  Oberstein, 
Zwickau,  La  Grdve  near  IfieleiL 

Named  after  Delesse,  of  Paris. 

450.  RiPIDOIiITB.  Chlorite  pt  early  auihon  (for  Syn.,  see  p.  601).  Hexagonal  Chlorite  pt 
Bipidolith  (fr.  Achmatovsk,  Sdiwarzenstein)  v.  Kdb^  J.  pr.  Ch.,  xvl  1839.  ?Tabergitpt 
ainochlore  (fr.  Westdiester)  W.  F.  BUxke^  Am.  J.  ScL,  IL  xii.  339,  1861.  Klinochlor  Qenn, 
Kotsdinbdt  (fr.  a  TTral)  KoJaeharof,  Bull  Ac.  St.  Pet,  v.  369, 1861. 

MonocUnic.  (7=62°  61'=  (?  A  i4, 1 A  7=125°  87',  0  A  44=108°  14'  ; 
a:h:  (j= 1-47756 : 1 : 1-73195.  Observed  planes :  0 ;  vertical,  /,  i-i,  i-i,  i-i ; 
clinodomes,  34,  44 ;  hemidomes,  |-i,  1-i,  |-i,  4-i,  -4-i ;  hemioetahedral,  f , 
f ,  1,  -2,  -6  ;  H,  2-ft,  -Q'hy  Kokscharof. 

O  A  7=113°  57'  0  A  f  adj.,=118°  32'     7a  ^-^=150°  10' 

<9  A  1,  adj.,=102  7  0  A  4-4=116  45  44  A  4-1,  ov.  t4,=143  33 

O  A  -4-t=125  7  Oa  24=90  i-i  A  ^-4=147  li 

O  A  14,  back,=103  55  1  A  1=121  28  i-i  A  i-i=114  3 

O  A  fi=93  18  7a  1=148  57  (?  A  i-ft=104  23 

Cleavage:    0  eminent;   crystals  often  tabular,  also  oblong;   frequently 
rhombohedral  in  aspect,  as  in  f.  424,  the  plane  angles  of  tne  base  60°  or 
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120®.  Twins  :  composition-face  f ,  making  stellate  groups,  as  in  £.  420^ 
421,  very  common ;  0  A  |=89°  43'  to  90°,  jmd  these  twins  therefore  having 
small  or  no  reentering  angles  on  the  face  of  cleavage.  Crystals  often  gronp^ 
in  rosettes.    Massive  coarse  scaly  grannlar  to  mie  granular  and  earthy. 


417 


418 


419 


AchmatoYBk. 


Achmatoysk. 


Afihmatovak. 


Texas. 


it' 
Wefltchester. 


H.=2-2-5.  G.=2-65-2-78  ;  2-774,  fr.  Achmatovsk,  G.  Eose;  2-672, 
ib.,  Marignac ;  2-603,  ib.,  Hermann  ;  2-673,  fr.  Ala,  Marignac ;  2-714,  fr. 
Texas,  Blake;  2*71,  fr.  WilHmantic,  Burton.  Lustre  of  cleavage-face 
somewhat  pearly.  Color  deep  grass-green  to  olive-green;  also  rose-red. 
Often  strongly  oichroic,  being  sometimes  brownish  or  hyacinth-red  trans- 
verse to  the  vertical  axis,  by  transmitted  light,  when  green  in  the  direction 
of  the  axis ;  at  other  times  green  in  both  directions.  Streak  greenish-white 
to  uncolored.  Transparent  to  translucent.  Flexible  and  somewhat  elastic. 
Optic-axial  divergence  10®  to  86°  ;  bisectrix  acute  positive,  inclined  12°  to 
16°  to  the  normal  to  O ;  plane  in  a  direction  either  paraller  (f.  422J,  ur 
at  right  angles  {i.  423^  to  two  sides  of  the  hexagonal  base,  the  lines  m  f. 
422,  423,  and  the  lining  in  f.  420,  421  (of  the  twins),  showing  the  two 
directions. 

Var. — 1.  Ordinary;  green  ripidolite,  paaaing  into  bluiali-green  and  bluish  (tabeigite);  (a)  folv 
fttcd ;  (5)  masBiye.  2.  Kotachubeite ;  TOB&-red,  3.  £2c/b2ia^}i^,  much  like  vermiculite.  Descloizeaux 
fouud  the  optic-axial  angle  in  the  miueral  from  Texas  15**— 60°  (a  crystal  having  a  hexagonal  nu- 
cleus of  kammererite) ;  others  from  Pennsylyania  70"— 86" ;  from  Achmatoysk  and  Arendal,  Nor- 
way, 4(j'*-42*' ;  fr.  Zermatt,  46° ;  fr.  ZiUerthal,  48°--50° ;  fr.  Pfunders,  46''-64'' ;  fr.  St  Gothard, 
26"^;  fr.  Cavalaire,  Dept.  of  Var,  26°,  44°,  72° ;  fr.  Pdtsch,  Tyrol,  15°-38° ;  fr.  Ala,  15°-42° ;  fr. 
Trayersella,  1 6°— 24°  •  fr.  Taberg  (tabergite),  bluish  to  green,  10°— 83°.  In  a  Pennsylyania  plate 
he  found  68°  at  20°  to  100°  C. ;  69°  at  150°  0. ;  72°  at  180°  0. ;  73^°  at  190°  0. ;  75°  at  205°  C 
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Oooke  found  the  angle  for  plates  fV.  Texas  67^—84°,  with  the  incUnatioa  cf  the  bisectrix  13^'  to 
15^^ 

Comp. — 0.  ratio  for  ft,  fi,  fli,  ]9:=5  : 3  : 6 :  4 ;  oorreepondhig  to  5  Mg,  Xl,  8  Si,  4  ]fi[=SiUca  32*5, 
alumina  18-6,  magnesia  860,  water  12-9=100.  Analyses:  1,  2,  W.  J.  Craw  (Am.  J.  ScL,  XL  xiil 
222);  3,  V.  Kobell  (GeL  Anz.  Miinchen,  Ap.  10,  1854);  4,  Varrentrapp  (Pogg.,  xlyiiL  186);  5-7, 
7.  Kobell  (J.  pr.  Ch.,  xvi.  470) ;  8,  Bruel  (Pogg.,  xlviiL) ;  9,  Delesse  (Ann.  Ch.  Phys.,  lU.  ix. 
396);  10,  11,  Marignac  (Ann.  Oh.  Phys.,  IIL  x.  430);  12,  Hermann  (J.  pr.  Ch.,  xL  13);  13,  B  8 
Burton  (priv.  oontrib.) : 

424— Natural  size. 


Westchester,  Pa. 

§1 

%l 

Sr 

9e 

te 

Sig 

fi 

1.  CShester  Co.,  Pa. 

31-34 
31-78 

17-47 

1-69 

8-86 

33-44 
33-64 

12  60=100-39  Craw. 

2        ((           «       *< 

22-71 

12-60=100-73  Craw. 

8.  Bararia 

83-49 

15-37 

0-56 

2-80 

4-25 

32-94 

11-50=100-40  KobelL 

4.  Achmatorsk 

80-38 

16-97 

—.. 

4-87 

33-97 

12-63=98-81  Varrentrapp. 

5. 

31-25 

18-72 

.—^ 

6-10 

3208 

12-68=99-78  KobelL 

«.            " 

3114 

17-14 



-~- 

3-85 

34-40 

12-20,  insol.  0-86=100'11  Kob. 

7.  Schwarzenstein 

32-68 

14-67 



5-97 

38-11 

12-10,  insol.  1-02=99-73  KobeU 

8.  ZiUerthal 

81-47 

16-67 

— . 

_^ 

6-97 

32-56 

12-42=99-11  Bruel. 

9.  Pyrenees 

82-1 

18-6 



0-6 

36-7 

12-1  =  100  Delesse. 

10.  Ala 

80-01 

19-11 

— . 

4-81 

33-16 

12-52=99-60  Marignac. 

11.  Slatoust 

30-27 

19-89 

4-42 



83-13 

12-54-100-25  Marignac. 

12.        "       white 

30-80 

17-27 

.~ 

1-37 

87  07 

12-80=98-82  Hermann. 

13.  WOlimantic,  Ot 

31-86 

16-80 



4-77 

34-30 

12-72,  Ca  1-30=99-75  Burton. 

Bammelsberg  found  4*66  ^e  in  the  mineral  from  Achmatoysk.    In  anal  9,  G.=2'616 ;  10,  G.= 
2-678 ;  11,  G.=2'672 ;  12,  G.=2-603.    Pearse  found  the  green  chlorite  of  Texas  to  contain  (Am 
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J.  Sd,  H  xxxvii.  222)  8i  28-62,  Xl  18-3^,  Sr  197,  STi  0*37,  fe  3-73,  Ag  32-13,  Oa  1-46.  ft  14-02 
=]  00*66 ;  and  on  tho  ground  of  the  low  silica  makes  it  a  new  species,  and  names  it  grasWe^  from 
ypatrris,  gross.    The  mineral  was  probably  the  trae  ripidolite  of  Texas,  perhaps  impure. 

Pyr.,  etc. — ^Yields  water.  B.B.  in  the  platinum  forceps  whitens  and  fuses  with  difficulQr  on 
the  edges  to  a  grayish-black  glass.  With  borax,  a  clear  glass  colored  by  iron,  and  sometimes 
chromium.  In  sulphuric  acid  wholly  decomposed.  The  variety  firom  AViUimantic^  Ct,  exfoliates  in 
worm-like  forms,  like  vermiculite. 

Obs. — Occurs  in  connection  with  chloritic  and  talcose  rocks  or  schist,  and  serpentine.  Found 
at  AchmatoYsk  and  other  foreign  localities  mentioned  above ;  red  (koUchubaie)  in  titie  district  of 
Ufaleisk,  Southern  Ural;  at  Ala,  Piedmont,  with  prochlorite;  at  Zermatt^  with  brown  garnet;  at 
Harkt  L9ugast  in  Bavaria ;  Marienberg,  Saxony. 

In  the  U.  States,  in  large  crystals  and  plates  at  Westchester,  in  serpentine,  and  IJnionTille, 
Pa.  (f.  424);  at  Texas,  with  chromite,  and  intimately  associated,  and  sometimes  compounded, 
with  red  and  green  pennmite. 

On  cryst  see  Kokscharo^  Min.  Russl,  ii  7  (abstract  in  Am.  J.  Sci.,  IL  xix.  176);  Desdoi- 
Beaux,  Min.,  L  412;  Hessenberg,  Min.  Not.,  Na  vlL  28;  J.  P.  Cooke,  Am.  J.  Sd.,  IL  zliv.  203. 
from  whom  figs.  420-423  are  taken. 

^  Named  ripidoUle  from  pdrir,  a/an^  in  allusion  to  a  common  mode  of  groupmg  of  the  crystals ; 
and  difiochloref  (torn  the  indined  monoclinic  form  of  crystallization  ascertained  by  Blake's  optical 
investigation.  It  has  since  been  found,  and  first  through  examinations  by  Kokscharof,  that  tho 
chlorite  of  Achmatovsk,  and  also  that  of  Schwarzenstein  and  Ala,  the  three  upon  which  von 
Kobell  based  his  description  of  ripidolite,  are  also  monodiniCf  and  identical  with  dinochlore. 
Bipidoliie  has  neverthdess  been,  to  some  extent,  set  aside  for  dinochlore^  because  of  the  confusion 
in  the  sdence  connected  with  that  name  (see  p.  602) ;  but  the  latter  name  is  very  objectionable, 
since  there  is  now  a  second  monodinic  chlorite  known  (p.  604).  The  former  name  is  a  register  of 
von  Kobell's  important  chemical  discovery  that  the  old  chlorite  induded  two  distinct  spedes 
(p.  602X  and  ought  to  be  retained. 

Talc-Chlobitb  or  Tbavebsella  occurs  in  large  hexagonal  plates  regularly  grouped,  and 
presents,  according  to  Desdoizeaux,  the  optical  cliaracters  of  dinochlore.  The  plates  are  twins, 
consisting  of  six  triangular  sections ;  at  centre  they  are  translucent  and  blackish-green,  and  have 
a  negative  bisectrix,  and  exteriorly  dear  green  and  transparent,  with  2i  positive  bisectrix.  Marig- 
nac  regards  it  as  between  talc  and  chlorite.    He  obtained  (Ann.  Oh.  Phys.,  IIL  xiv.  60,  1845)  - 


Si 

^ 

*e 

«g 

£[ 

1. 

2. 
3. 

38-45 
89*81 
41-34 

11-75 
12-56 
11-42 

12-82 
11-10 
10-09 

28-19 
28-41 
29-67 

8-49=99-70. 
7-79=99-67. 
7-66=100-18. 

Corresponds  nearly  with  the  0.  ratio  8:1:4:3,  and  therefore  the  general  formula  (It',  &}' 
Si*+aq,  or  that  of  pyrosderiie.  But  it  is  possibly  ripidolite  impure  from  mixture  with  talc, 
which  view  would  account  for  the  high  percentage  of  silica.  Occurs  at  Traversella,  Piedmont, 
with  magnetite  and  ripidolite. 

At  Traversella  there  is  i*tQl  another  iaJMifdorUe^  soft  and  of  a  silvery-white  lustre,  having  a 
single  opticEd  axis,  or  two  very  slightiy  divergent ;  the  hexagonal  plates  are  opaque  at  centre  and 
transparent  toward  the  borders.  It  afifords  mudi  water  in  a  matrass,  and  fVises  with  difficulty 
on  the  edges  to  a  white  enamel 


461.  IjEUOHTENBHRQITE.    Leuchtenbetgit  Kimumen,  Yerh.  Min.  St.  Pet.,  1842,  64. 
Chlorite  blanche  de  Maul^n  Ddesse,  Ann.  Ch.  Phys.,  IIL  ix.  396,  1843. 

Hexagonal.     In  hexagonal  plates  or  crystals.    Cleavage :  basal  eminent. 

H.=2-6.  G.=2'61-2-71 ;  2-61-2-64,  v.  Lenchtenberg ;  2-64-2-65, 
Kokscharof.  Lustre  of  cleavage  surface  pearly.  Colorless,  white^  yellow- 
ish-white, greenish-white;  often  opa<jue  externally  (from  alteration)  and 
colorless  within.  Translucent  in  thin  lamingB  when  unaltered.  Thiu 
laminffi  flexible,  very  slightly  elastic.     Optically  unaxial ;  Haid.,  Descl. 

Oomp.—0.  ratio  for  %  fi,  Si,  fl:=4i  :  S  :  6  :  3^ ;  (J  fig^+l  5l)  Si-Mi  lfl[=SiHca  30-4,  alumina 
20*9,  magnesia  36'5,  water  12*2=:  100.  It  is  a  prochlorite  with  the  protoxyd  base  almost  wholly 
magnesia.  Analyses:  1,  Hermann  (J.  pr.  Oh.,  zL  18) ;  2,  y.  Leuchtenberg  (BulL  Ac.  St  Pet,  ix 
188);  8,  Deles8e(Lc): 
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Si 

»        Fe 

ig 

I.  Slatoust 
2. 

3.  Maul^on 

32-36 
(i)  30-46 
821 

18-00      4-37 
19-74i'el-99 
18-6        0-6 

32-29 
34-52 
36-7 

Ca       fl 

12-60=  99-61  Hermann. 

0-11  12-74=99'fi6  Leuchtenberg. 

—  12-1=100  Delesse. 

Yon  Lenchtenberg's  analysis  was  made  on  imaltered  material,  separated  with  great  care,  evoa 
microscopic,  fh)m  impurities.  It  gives  the  0.  ratio  for  ft,  fi,  Si,  &=  18-83  :  9*85: 16*24:  11*82; 
and  Hermann's,  12-92:  10-69:  17-26:  11-11.  The  "white  chlorite"  of  Maul^n  appears  to  be 
identical  with  leuchtenbergite. 

Pyr.,  etc. — In  the  closed  tube  yields  water.  B.B.  exfoliates  and  fUses  with  difficulty  on  the 
thin  edges,  becoming  white  and  opaque. 

Obs. — Found  in  ^e  Schischimsk  Mts.,  near  Slatoust,  partly  in  large  crystals,  and  partly  quite 
small,  imbedded  in  steatite.  The  crystals  are  mostly  opaque  and  altered  externally,  and  contain 
in  this  outer  part  from  9'30  to  10*76  p.  c.  of  water.  The  mineral  contains  minute  garnets  and 
some  other  crystals  as  impurities. 

Named  after  Duke  N.  t.  Leuchtenberg. 


452.  PROOHLORITE.  Mica  pt.,  Telgsten  pt?,  Lapis  colubrinus  lamellosus  (fV.  Salberg), 
WaU.j  Min.,  130,  1747.  Talgsten  pt,  Specksten  pt,  Oronst,  Min.,  89, 1768.  Ohlorit  pt  (fr.  St 
Golhard,  Tolfa,  Altenberg)  Wem.,  Bergm.  J.,  L  376  and  891,  1789.  Blattriger  Chlorit  (fr.  St 
Gothard)  Wem^  1800,  Ludwig  Mia,  I  116,  1803.  Chlorite  v.  Kobell,  J.  pr.  Ch.,  xvL  1889. 
Hexagonal  Chlorite.  Bipidolite  G.  Rose,  and  this  Min.,  last  edit  Lophoit,  Ogkoit,  Breiik., 
Handb.,  I  881,  383,  1841.  Helminthe  (?.  0,  Volger,  Entw.  Min.,  142,  1854.  Grengesite  (fr. 
Dalame)  Hisinger,  Sackow*s  Erz.  u.  Grestelnlager  schwed.  Geb.,  50,  1831=Strahlige  Griineis- 
enerde  t.  Dalame.    Prochlorite  Dana^  Am.  J.  Scl,  II.  xliy.  268,  1867. 


426 


Hexagonal?    Cleavage:  basal,  eminent.     CrystalB  often  implanted  by 
their  Bides,  and  in  divergent  groups,  fan-shaped,  or 
spheroidal.    Also  in  large  folia.    Massive  granular. 

H.=l— 2.  G.  =  2-78— 2-96.  Translucent  to 
opaque ;  transparent  only  in  very  thin  folia.  Lus- 
tre of  cleavage  surface  feebly  pearly.  Color  green, 
l^rass-green,  olive-green,  blackish-green ;  across  the 
axis  by  transmitted  light  sometimes  red.  Streak 
uneolored  or  greenish.  Laminse  flexible,  not  elas- 
tic. Double  refraction  very  weak ;  one  optical 
negative  axis  (Dauphiny)  ;  or  two  very  slightly  diverging,  apparently  nor- 
mal to  plane  of  cleavage. 

Oomp.— 0.  ratio  for  &,  fi,  Si,  fl=12  :  9  :  14  :  9^ ;  for  bases  and  silica  8:2;  (f  (Mg,  ^e)M- 
f  Xl)8i-hf  1&=,  if  Mg  :i'e=l :  1,  Silica  268,  alumina  19*7,  protoxyd  of  iron  27-6,  magnesia 
15*3,  water  10*7  =  100.  Analyses:  1,  Varrentrapp;  2,  Rammelsberg  (Min.  Ch.,  538);  8,  4,  v. 
Kobell  (J.  pr.  Ch.,  xvi.) ;  6,  Tschermak  (Ber.  Ak.  Wien,  liii.  26) ;  6,  v.  KobeU  (1.  c.) ;  7,  8,  Marignac 
(Ann.  Ch.  Phys.,  IIL  xiv.  59);  9,  Hermann;  10,  J.  L  Sniith  (Am.  J.  Sci.,  II.  xi.  65);  1),  Genth 
(Am.  J.  ScL,  II.  xxyiiL  250);  12,  Hisinger  (Suckow,  Erz.  u.  Gestemlager  schwed.  G^b.,  1881,  50); 
13,  Erdmann  (Erdmann's  I^bok,  185^  378) : 

896= 98-70  Varrentrapp. 
10-7 0=99 -69  Rammelsberg. 
1200=98-15  KobelL 
1200= 100-60  Kobell. 
12-4,  Oa  l-0=99-0  Tschermak. 
10*45,gangue  2-24=99'40  KobeU 
11 '33 =99*33  Marignac. 
ll-60=99-37  Marignac. 
13-43,  undea  2-25=99-46  Heim. 
10-61=97'28  Smith. 


§i        £] 

1.  SL  Gothard 

25-36  18-66 

2. 

25-12  22-26 

3.  ZUlerthal 

26-61  21-81 

4. 

27-32  20-69 

6.         ** 

26-3     19-8 

6.  Baoris 

2606  18-47 

7.  Dauphiny 

26-88  17-52 

8.        "       St  Christophe 

1  27-14  19-19 

9.  Miask 

25-60  22-21 

10.  Gumuch-dagh 

27-20  18-62 

fe 

Sin    Ag 

28-79 

17-09 

23-11  Per09  17-41 

15-00 

22-83 

15-23 

0-47  24-89 

15-1 

24-4 

26-37 

0-62  14-69 

29-76 

13-84 

24-76 

16-78 

Pe600 

80-96 

23-21 

17-64 
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£1 

te 

fin 

% 

11. 

Steele's  M.,  N.  G 

24-90 

21-77 

24-21 

1-16 

12-78 

12. 

GrengesUe 

27-81 

14-81 

26-63 

2-18 

14-81 

13. 

Dannemora 

27-89 

14-30 

21-21 

6-4S 

14-42 
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S 
10-69,  Fe  4-60=100  OentfL 
12-56=96-79  Hiainger. 
10-80,  Pe  6-96,  6a  0-48,  fTa 023, 
&  0-17=100-84  Erdmann 

Analyses  3,  4,  are  of  the  lophoUe  of  Breithaupt;  Sa  0=106''  14'— 106''  26';  G.=2-78— 2-69 
Analyses  1  and  6  are  of  his  ogcoUe, 

The  TidminOie  of  Yolger  occurs  la  slender  Termiform  crystallizations  like  fig.  425  (whenoe  th« 
nameX  transYcrsely  foliated,  penetrating  quartz  and  feldspar.  The  figure  is  from  a  New  Hamp- 
shire specimen  described  by  0.  P.  Hubbard,  and  may  be  one  of  the  other  species  of  chlorite. 

A  dark  green  mineral  from  the  Pfltschthal,  accompanying  (Ellacher's  margarite,  afforded  Hetzei 
(Ramm.  Min.  Ch.,  845,  Za  Nat.  Yer.  Halle,  y.  301)  Si  28*04,  £l  2319,  Fe  26-7,  Ag  16-68,  Ca  1'43, 
tL  2-30,  F  0*98=97-32.    It  is  stated  to  be  infiisible. 

Pyr^  etc.— Same  as  for  ripidolite. 

Obs.— like  other  chlorites  in  modes  of  oocurrence.  Sometimes  in  implanted  crystals,  as  at  St 
Gothard,  enveloping  often  adularia,  eta;  at  Greiner  in  the  Zillerthal,  Tyrol;  Bauris  in  Salz- 
burg; Trayersella  in  Piedmont ;  atKtn.  Sept  Lacs  in  Dauphiny  (anal.  7);  in  Styria;  Bohemia. 
Also  massiye  in  Cornwall,  in  tin  veins  (where  it  is  called  peach) ;  at  Arendal  in  Norway ;  Salberg 
and  Dannemora,  Sweden;  Dognacska,  Hungary;  also  as  pseudomorphs,  at  Bergmannsgriin, 
Saxony,  after  garnet,  and  at  Greiner,  Tyrol,  after* hornblende. 

Grengesiie  trom  Grangesbergin  Dalecarlia,  Sweden  (anal.  12),  occurs  partly  in  hexagonal  crystalli- 
sations, more  or  less  radiately  grouped,  and  probably  results,  Erdmann  observes  (Larobok  Min., 
1868,  374),  from  the  alteration  of  pyroxene.  Srdmann  spells  the  name  Grdngestie.  Specific 
gravity  3-1 ;  color  dark  green.    Reported  also  from  Fischbachthal,  as  altered  augite,  in  mela- 


phvre. 

Nam< 


^amed  from  x^<^f^s  ^^^n* 

Werner's  species  chlorite  was  shown  to  include  more  than  one  species  by  von  Kobell  in  1838, 
and  the  name  chlorite  was  thereupon  given  by  him  to  the  St.  (^othard  and  other  dilorites  having 
25  to  27  p.  c.  sihca,  and  ripidoUie  to  that  of  Schwarzenstein  and  Achmatovsk  having  30  to  38 
p.  c.  of  sUica. 

In  1839,  G.  Rose  reversed  the  names  of  v.  Kobell(8ee  paper  on  chlorite  byTarrentrapp,  Pogg^ 
zlviiL  198,  1839)  on  the  ground  that  v.  Kobell's  ripidolite  was  not  so  characteristically  fan-shaped 
in  aggregation  as  the  other  species.  But  the  change  was  unfortunate,  as  both  species  are  now 
knovm  to  differ  but  little  in  this  respect,  and  it  has  resulted  in  much  confusion  in  the  science. 
Moreover,  it  violated  an  older  daim  of  priority;  for  Werner's  blattriger  Ohlorit  (or  ChUmiea  lamel- 
losu8),ttie  first  crystallized  chlorite  recognized  by  him  (in  1800  or  earlier,  Ludwig's  Min.,  i.  118, 
1803),  was  the  hexagonal  chlorite  of  St.  Gothard,  and  Uiis  should  therefore,  in  the  division,  have 
retained  the  name  chbriie* 

As  the  term  chlorite  has  become  the  designation  of  a  family  of  minerals,  it  seems  necessary  that 
it  should  have  some  modified  form  for  this  species,  and  hence  the  application  of  prochhriiey  from 
rp«f,  before,  and  chlorite,  in  allusion  to  its  being  the  earliest  crystallized  kind  recognized. 

The  following  are  chlorite-like  minerals  of  doubtful  nature : 

463.  A  Chlorite-likb  mineral  fh>m  Webster,  N.  0.,  in  crystals,  micaceous  in  stmctore,  of  a 
dark  bluibh  to  brownish-green  color,  affbrded  Genth  (Am.  J.  Scl,  IL  zxxiii.  200) : 


Si 

Si 

<Br 

ti> 

Si 

Hg 

Ca 

& 

fit 

31-46 

n-08 

4-16 

4-88 

0-16 

43-10 

0-17 

0-06 

S-29=100-38. 

The  ratio  between  the  oxygen  of  the  bases  and  sUica  is  about  3:2.  It  is  remarkable  for  the 
small  amount  of  water  and  iron,  and  the  large  proportion  of  magnesia ;  a  constitution  which  may 
have  an  explanation  in  its  being  a  mixture  of  talc  and  chlorite.  It  is  associated  with  a  talc  which 
(jtenth  found  to  be  nearly  anhydrous  (p.  453). 

454.  Aphbosidgbitb  Sandberger  (Ueb.  Qeoi  Nassau,  97, 1 847).  A  soft  ferruginous  chlorite,  of  a 
dark  olive-green  color,  scaly  mas&ive  in  stnicture ;  the  scales  minute,  transparent,  and  hexagonal, 
and  having  G.=2-8  and  H.=l ;  from  Weilburg,  Duchy  of  Nassau,  at  the  Gelegonheit  mine.  A 
similar  mineral,  but  more  magnesiav,  has  been  found  in  gneiss  at  Guistberg  in  Wermland ;  In 
hematite  at  Bonscheuer  near  Muttershausen,  Duchy  of  Nassau,  having  G.= 2*99 1 ;  atBalduinstoia 
on  the  Lahr;  and  in  mica  schist  witli  hematite  at  several  places  in  Upper  Styria,  consisting  of 
microscopic  scales  of  a  clear  green  color.  Analyses :  1,  Sandberger  (loc.  cit) ;  2,  J.  Jgelstrom 
'J.  pr.  Ch.,  Ixxxiv.  480);  3,  Erlenmeyer  (Jahresb.,  1860,  778);  4,  v.  Hauer: 
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Si         SI        9e  fe  &g        £[ 

1.  Weilburg       2645  21*25  44-24  106  7-74= 100*74  Sandberger. 

2.  auistberg      250  20*6  32*0  14'3  7*6=99-6  Igelstrom. 

3.  BonsQheuer    25-72  20-69  4-01  27*79  11-70  1 005= 99*96  Erlenmeyer. 

4.  Sfyria  26*08  20*27  32*91  10*00  10*06=99*32  Hauer. 

Anal.  1  corresponds  nearly  to  to*  §i+^  Si+2  H.  The  others  have  part  of  the  iron 
replaced  by  magnesia,  and  approach  ordinary  prochlorite. 

455.  Metachlobite  List  (Z3.  Q.,  iv.  634,  1852).  Foliated,  columnar,  like  chlorite,  vltreouQ  to 
pearly  in  lustre,  duU  leek-green  color.    H.=2*5.    Composition  acoording  to  E.  List  (L  o.) : 

ft  ^  f*e  %         da  ]^  Sfa  fi: 

23-77        16-48        40-36        3-10        0*74        1*37        008        13-75=99-60. 

Whence  the  oxygen  ratio  for  ft,  S,  Si,  ^,  is  yery  nearly  4| :  S ;  5  :  5,  which  gives  for  the  ozy* 
gen  of  the  bases  and  silica  the  ratio  H  •  ^=3  :  2,  as  in  aphrosiderite. 

B.B.  fuses  on  the  edges  to  a  dark  enamel.  Gelatinizes  in  the  cold  with  muriatic  acid.  Forms 
nnall  yeins  in  a  green  rock  at  Bachenberg  near  Elbingerode,  in  the  Harz. 

Baltixobitb.  "Baltimorite,"  so  called  from  Baltimore,  afforded  t.  Hauer  (Jahrb.  G.  Beichs., 
1853)  Si  27*15,  Xl  18-54,  Ca  15*08,  fig  26*00.  fi  13*28=100.  Hermann  found  in  "Baltimorite »' 
of  a  bluish  color,  ft  33*26,  il  7*23,  ^  4*34,  Fe  2*89,  Ag  38*56,  S  12*44,  C  1-30.  Thomson,  who 
instituted  the  species,  found  for  it  the  composition  essentially  of  serpentine  (see  p.  467).  It  is  a 
good  example  of  the  indefinite  mixtures  that  exist  among  the  serpentine  and  aUied  minerals,  and 
of  the  uncertainty  as  to  the  value  of  a  species  that  is  based  on  only  one  or  two  analyses  of  the 
specimens  of  a  region,  and  especially  on  specimens  received  from  ordinary  collectors. 

Pbasilite  T.  Thomson  (PhiL  Mag.,  III.  xvu.  416,  1840).  A  leek^en  fibrous  mineral,  soft  as 
Venetian  talc,  from  KlUpatrick  Hills,  the  fibres  loosely  cohering,  with  G.=2*S11.  Stated  to  con- 
sist of  silica,  magnesia,  sesquioxyd  of  iron  and  alumina,  with  probably  soda,  and  18  p.  c.  of  water. 
Analysis  not  given.    Probably  a  chlorite  of  some  kind. 

455A.  DuMASiTE  Delesse  (Dufr.  Min.,  iii.  790,  1847,  iil  286,  1859).  A  chlorite  lining  cavities 
or  fissures  in  certain  melaphyres  in  the  Yosges ;  color  green ;  soft,  and  somewhat  resembling 
lipidolite. 

466.  ORONSTEDnm.    Cronstedtit  Sieinmannj  Schw.  J.,  xxxil  69,  1821.    Chloromelan 

Breiih^  Char.,  33,  184^  1823. 

Rhombohedral.  Occurs  in  hexagonal  prisms,  tapering  toward  the  sum- 
mit, or  adhering  laterally,  and  vertically  striated ;  also'  in  fibrous  diverging 
roups,  cylindroidal  and  reniform ;  also  amorphous.  Cleavage :  basal, 
'  ly  perfect. 
.z=3*5.  G.=3'348.  Lustre  brilliantly  vitreous.  Color  coal-black  to 
brownish-black.  Streak  dark  olive-green.  Opaque.  Not  brittle.  Thin 
lamin£d  elastic 

Oomp*— 0.  ratio  for  ft,  fi,  Si,  fi=3  :  3  :  4  :  3;  whence  (i  (i'e,  An^-hi  Fe)  8i+i  %  from 
Damour's  analysis.  Analyses:  1,  Steinmann  (i  o.);  lA,  same,  as  corrected  by  v.  Kobeli,  after 
a  determination  of  the  degree  of  oxydation  of  the  iron  (Schw.  J.,  Ixu.  196);  2,  second  anal,  of 
Steinmann,  altered  to  correspond  wiUi  the  Pe  in  Damour's  anal  (Am.  J.  Set,  II.  xxxl  369) ;  3, 
Damour  (Ann.  Ch.  Phys.,  III.  Iviii.  99): 

An  %         ^ 

6-078  2*886  10-700=99-968  Steinmann. 

6-078  2-886  10-700=1 08-677  Steinmann,  altered. 

3-43  3-26  10-70=100-78  Steinmann.  altered. 

1-01  4-02  9-76=98-78  Damour.    G.=2-36. 

Pjrr.,  etc. — B.B.  froths  and  fuses  on  the  edges,  yielding  in  RF.  a  magnetic  gray  or  black 
globule.  With  borax  gives  reactions  for  iron  and  manganese.  Gelatinizes  in  oonoentrated 
muriatic  add. 

Obs.— 'Aooompaoies  limonite  and  calcite  in  veins  containing  silver  ores  at  Przibrnm  in  Bohemlik 
Occurs  also  at  Wheal  Maudlin  in  Cornwall,  in  diverging  groups. 

Named  after  the  Swedish  mineralogist  and  chemist^  A.  Fr.  Cronstedt 
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456A.  SiDBROSOnisOLiTB  Wemekifik  (Fogg.,  I  ZS1,  1824).  Probably  cronstedtite.  Rhonibohe' 
dral,  affording  the  planes  0^  1^1;  crystals  minute  and  often  hemispherically  grouped ;  deavag«^ 
basal,  perfect;  also  massive.  H.=2-5;  G.=8 — 8 '4.  Lustre  splendent;  color  pore  velvet-black 
when  crystallized,  dark  greenish-gray ;  streak  leek-green,  greenish-gray ;  opaque. 

Formula:  J^e^  Si+liH,  Wemekink,  from  an  analysis  of  only  three  grains  of  the  mineral  (L  &) 

Si  16-8  3fcl4-l  fePe76*5  fl 'r-3=lC3-2. 

B.B.  casOy  fusible,  according  to  Wemekink  (mfbsible,  Berzelius) ;  gelatinizes  in  muriatic  add. 
Ct  occurs  in  cavities  in  pyrrhotite  and  siderite,  at  Conghonas  do  Campo,  BraziL 

467.  OORUNDOFHILITS.  Shqpard(ee.N.  Car.X  Am.  J.  Sd.,  IL  zii  211,  1651 ;  (fr.  Gbeater, 
Mass.)  icLj  ib.,  zL  112,  1865.  Glinochlore  (ir.  Chester)  J.  P.  Ckxike,  Am»  J.  Sci.,  H.  zliv.  206, 
1867. 

Monoclinic,  Descl.  Form  double  hexagonal  pyramids.  Cleavage  emi- 
nent, as  in  clmochlore.  Twins  common,  Eke  those  of  clinochlore  {p,  498, 
f.  421). 

H.=2'5.  G.=2'90,  fr.  Chester,  Brush.  Lustre  of  cleavage  surface  some- 
what pearly.  Color  olive-green,  leek-green,  grayish-green.  Transparent  to 
nearly  opaque.  Laminae  flexible,  somewhat  elastic.  Uptically  biaxial ;  angle 
between  the  axes  varies  from  a  very  small  angle  to  73^°,  mostly  30°  to  73^° ; 
bisectrix  positive,  oblique  to  plane  of  cleavage ;  double  refraction  strong. 

Var.— Desdoizeauz  found  the  optio-axial  angle  in  a  plate  from  Chester,  Mass.  (letter  to  tho 
author  of  Jan.  1866),  65*",  with  an  increase  of  3  in  the  angle  on  heating  to  200**  C,  a  character 
which,  he  observes,  distinguishes  this  mineral  and  ripldollte  from  penninite.  Cooke  found  (L  a) 
for  the  same,  from  dififerent  plates,  the  angles  82**,  45**,  71^**,  73^^''.  The  plane  of  the  axes  per- 
pendicular to  two  sides  of  the  hexagon. 

Comp.— 0.  ratio  for  %  fi,  §i,  1^,  fr.  Pisani,  1:1:1:^,  and  between  bases  and  silica  2:1; 
whence  (i  ft'+i  *1)*  Si"+6  fi.  Analyses :  1,  Pisani  (Am.  J.  ScL,  IL  xll  894);  2,  J.  L.  Smith, 
**on  material  not  absolutely  pure"  (ib.,  xliL  92): 

Si         £1  f^e         Ag  £[ 

1.  Chester,  Mass.        240        25-9        14-8        22-7        11*9,  fin,  Oa,  Li  <r.=99-S  Pisani 

2.  "  "  25-06      30-70      1650       1641       10 62=99-29  Smith. 

Dr.  C.  T.  Jackson  found  in  the  Chester  chlorite  (Proa  N.  H.  Soc,  Boston,  x.  321)  Si  22'60,  5l 
23-50,  Fe  41*50,  Mg  I'dO,  1^  11*00=100*30.  It  contained,  he  observes,  some  mixed  mag&etiteL 
But  it  is  further  evident  that  nearly  all  the  magnesia  was  left  unseparated  from  the  iron. 

Obs. — Occurs  with  corundum  or  emery ;  its  low  percentage  of  silica  accords  with  this  associa- 
tion. The  species  was  instituted  on  a  chlorite  found  with  the  oorundum  of  AsheviUe,  N.  C, 
whence  the  name,  from  corundum,  and  ^iXof,  friend.  The  above  description  is  from  specimena 
occurring  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  Chester, 
Mass.,  which  Shepard  has  referred  to  oorundophilite ;  its  identity  with  the  Asheville  mineral  ia 
not  yet  ascertained.  Shepard  describes  the  latter  (1.  a)  as  occurring  in  monoclimc  crystals,  with 
/A  7=120",  0  A  7=97"  30',  0  A  t-i=88'  to  89**;  sometimes  in  stellate  groups;  thin  lamina 
flexible ;  and  he  obtamed  in  a  very  unsatisfactory  chemical  examination  of  0*146  grain,  Si  34*75, 
3tl  8-55,  ^0  31*25,  H  5*47,  with  a  loss  of  20  p.  c. 

468.  OHLORTTOID.  Chloritspath  Fiedler^  Pogg.,  xxv.  329,  1832.  Chloritoid  G.  Rose,  Bela. 
Ural,  L  252, 1837.  Baxytophyllit  Glock,^  Grundr.,  570,  1889.  Masonite  C.  T.  Jackson^  Rep.  G. 
of  B.  Island,  88,  1840.    Sismondine  I>des$e^  Ann.  Ch.  Phys.,  HI.  ix.  385,  1843. 

Monoclinic,  or  triclinic.  I t\I*  about  100°;  0  (or  cleavage  Burface)  on 
lateral  planes  93°— 95°,  Descl.  Cleavage  :  basal  perfect ;  parallel  to  a 
lateral  plane  imperfect.  Usually  coarsely  foliated  massive ;  .folia  often 
cui-ved  or  bent,  and  brittle ;  also  in  thin  scales  or  small  plates  disseminated 
through  the  containing  rock. 

II.=5'5— 6.  G.=3"6— 3*6  Color  dark  gray,  greenish-gray,  greenish- 
black,   grayish-black,   often   grass-green  in  very  thin  plates ;    strongly 
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chchroic.  Streak  nncolored,  or  grtfyish,  or  very  slightly  greenish.  Lustre 
of  suiface  of  cleavage  somewhat  ^earl^.  Brittle.  Double  refraction  feeble ; 
bisectrix  oblique  to  the  base ;  axial  divergence  small. 

Var.^ — 1.  The  original  chlorUoid  (or  chloritspath)  from  Kossoibrod,  near  Eatharinenborg  in  th« 
Ural,.  18  in  large  carving  Ismnsd  or  plates,  grayish  to  blackiah-green  in  color,  often  spotted  with 
jeUow  from  mixture  with  limonite ;  G.=3'55,  Fiedler,  8*557,  Breith. 

2.  The  Sismondine  or  St  Marcel  mineral  is  black;  but,  according  to  Descloizeaux,  grass-green 
when  in  very  thin  lamin»  parallel  to  0,  pale  green  and  black  in  two  different  directions  at  right 
angles  to  this ;  it  has  /A  /=about  100°,  0  A  1=93" ;  bisectrix  negative ;  (}.=3'565,  Delesse. 

b.  MasoniUy  from  Natic,  B.  L,  is  in  verj  broad  plates  of  a  dark  grajish-green  color,  but  bluish- 
green  in  very  thin  lamina  parallel  to  0,  and  grayish-green  at  right  angles  to  this ;  G.=3*529, 
Kenngott ;  OaJ,  plane  of  deayage,  =95°,  DescL  It  is  evidently  impure,  and  this  must  have 
been  especially  true  of  the  material  analjrzed  by  Jackson  (anaL  12). 

The  Canada  mineral  is  in  small  plates,  one-fourth  in.  wide  and  half  this  thick,  disseminated 
through  a  schist  (like  phylliteX  and  also  in  nodules  of  radiated  struoture,  half  an  inch  through ; 
6. =3 -5 13,  Hunt.  That  of  Gumuch-Dagh  resembles  sismondme,  is  dark  green  in  thick  folia  and 
grass-green  in  very  thin;  G.=8'52,  Smith. 

Comp.— 0.  ratio  for  B,^Si,&=I :  3  :  2  :  1,  for  most  analyses;  whence  the  formula (i(^e, 
Ag)'+l^l)^di'  +  8^=Silica24*0,  alumina  40'5,protoxyd  of  iron  28*4,  water  7'1.  The  Bregratten 
mineral  contains  one-third  less  water  {2tL). 

Analyses:  l,Bon8dorff(G.  Rose,  Reis.  Ural,  i.  262);  2,  v.  KobeU(J.  pr.  Ch.,lviiL  40);  3,  Her- 
mann (ib^  liii.  18);  i^  5,  0.  L.  Erdmann  (ib.,  iv.  127,  vi.  89);  €,  GeiQithewohl  (ib.,  xxxiv.  454); 
7,  V.  Eobell  (GeL  Anz.  MOnchen,  Apr.,  1854);  8,  Ddesse  (Ann.  Gh.  Phys.,  in.  ix.  885);  9,  Kobel] 
(J. pr.  Ch.,  IviiL  89);  10,  J.  L.  Smith  (Ahl  J.  Sci.,  IL  xl  64);  11,  J.  D.  Whitney  (Proa  N.  H.  Soc. 
Boston,  1849,  100);  12,  C.  T.  Jackson  (Bep.  G.  B.  I^  88,  1840);  13,  T.  a  Hunt  (Am.  J.  Sci.,  IL 
xxxi.  442): 
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86-57 

27-06 

4-29 

6-95,  Mn  0-80=101-64  Bonsd. 
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6-34=100-98  KobelL 
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24-54 

30-72 

17-28 

17-30 

8-75 

6-38=99-97  Hermann. 

4. 
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24-90 

46-20 

28-89 



—99-99  Erdmann. 

6. 

u 

24-96 

48-83 

31-21 

— =100  Erdmann. 

6.          " 

u 

24-40 

45-17 



80-29 

— =99-86  GerathewohL 

7.  Bregratten 

2619 

38-30 

6-00 

2111 

8-30 

5-50=100-40  KobelL 

8.  SisTTumdine 

241 

43-2 

238 

7-6,  ti  <r.=98-7  Delesse. 

9. 

25-75 

37-50 

21-00 

6-20 

7-80,  uudoa  0-5=98-75  K. 

10.  Asia  Minor 

2S-91 

39-52 

28-05 

7-08=98-56  Smith. 

11.  B.  Island,  ifoAmde 

28-27 

3-2-16 

83-72 

0-18 

5-00=99-28  Whitney. 

12.          '* 

(( 

33-20 

29-00 

25-93 

0-24 

4-00,Mn600=99-87  Jackson. 

13.  Leeds,  Canada 

26-30 

8710 



25-92 

3-66 

6-10,  Mn  0-98=1010l  Hunt. 

Erdmann,  who  made  the  earliest  analysis,  and  also  Gerathewohl  (who  made  his  examination  on 
the  same  specimen,  and  under  Erdmann^s  directionX  obtained  no  water,  and  Hermann  observes 
that  the  specimen  had  probably  been  calcined,  as  it  is  the  custom  to  bum  the  emery  rock  at  the 
lorality  in  the  Urals. 

A  green  chlorite-like  mineral,  in  fine  scales,  occurring  in  a  quartz  geode  in  the  Spirifer  sand- 
stone in  the  vicinity  of  Ems,  jn  Nassau,  afibrded  Herget  (Jahresb.,  1863,  820): 

8122-26        Xl  31-76        *e  86-97        fi  8  63==: 99-62. 

Giving  the  0.  ratio  for  &,fi,  3i,fi=8  :  14  :  11 :  7i,  and  corresponding  to  (A*'«*+  f\  3kl)*Si'+ 
4  ^    If  a  little  of  the  iron  is  sesquioxyd,  the  composition  may  be  the  same  as  for  chloritoid. 

Pyr.,  etc. — In  a  matrass  yields  water.  B.B.  nearly  inAisible ;  becomes  darker  and  magnetic. 
Completely  decomposed  by  sulphuric  acid.  The  masonite  fuses  with  difficulty  to  a  dark  green 
enameL 

GbB. — The  Kossoibrod  chloritoid  is  associated  with  mica  and  cyanite ;  the  St  Marcel  occurs  in 
a  dark  green  chlorite  schist,  with  garnets,  magnetite,  and  pyrites;  the  Bhode  Island,  in  an  argil* 
laceouB  schist;  the  Chester,  Mass,  in  taloose  schist,  with  emery,  diaspore,  eta;  the  Canada,  at 
Brome,  in  micaceous  schist,  and  at  Leeds  in  argillaceous  schist.  Chloritoid  occurs  also  at  Bre- 
gratten, in  Tyrol ;  at  Gumuch-Dagh,  Asia  Minor,  with  emery ;  in  Saasthal,  Yalais. 
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Named  Ckloriioid  from  the  resemblaDoe  to  chlorite.  The  name  Chbritspaihj  or  iL  English  iTUo' 
rite  Spar^  has  the  precedence  in  time.  But  it  is  objectionable  in  form  and  signification,  and  has 
rightly  been  superseded  bj  chloritoid. 

458A.  Phtlute  Thomson  (Ann.  Lye.  N.  Y.,  iii.  47,  1828.  Ottrelite  De9cL  &  Danumr^  Ann.  d. 
M.,  rV.  iL  367,  1842.  Newportite  ToUen,  Shepard^s  Min.,  i.  161,  1867).  PhylUte  (and  ottreUte) 
closely  resembles  chloritoid,  as  observed  by  Hunt  (Am.  J.  6cL,  II.  xxzi.),  and  also  by  Desdoizeaux 
(Min.,  1.  466).  The  analyses  hitherto  made,  however,  show  a  wide  discrepancy.  Yet  it  should  be 
noted  on  this  point  that  we  have  only  one  of  each  variety,  and  the  mineral  is  so  involved  in  the 
containing  slate  rock  that  it  is  very  difficult  to  obtain  it  pure. 

Occurs  in  small,  oblong,  shining  scales  or  plates,  more  or  less  hexagonal,  in  argillaceous  schist 
According  to  Desdoisseaux,  ottrehte  i^  probably  monodinic,  and  the  optical  axes  are  very  diver- 
gent.  H=:5— 5*6 ;  G.  of  ottrelite  4-4.  Color  blackish-gray,  greenish-gray,  bladr ;  streak  grayish, 
greenish. 

Analyses :  1,  Thomson  (La);  2,  Damour  (L  a,  357): 

Si        £l        9e        j*e      An       &       a 


1.  Sterling,  PkyJUte 

2.  Ottrez,  Ottrelite 


88-40 
43  84 


23-68 
24-63 


17-62 


16-72 


8-96 
818 


6*80 


4-80=100*16  Thomson. 
6-66=98*63  Damour. 


Yields  water  in  the  dosed  tube.  Difficultly  Aisible  to  a  magnetic  globule.  Beactions  for  iron 
with  the  fluxes. 

Phyllito  occurs  in  the  schist  of  Sterlmg,  Goshen,  Chesterfield,  Plainfield,  eta,  in  Massachusetts, 
and  Newport,  B.  L,  and  the  rock  in  consequence  of  it  is  called  by  Hitchcock  (Rep.  G.  Mass.,  4to, 
694,  1841)  "  Spangled  Mica  Slate,"  the  phyllito  being  the  mica  of  the  schist.  The  scales  are 
from  i-^  in.  long,  and  Iialf  to  one-third  this  broad.  Ottrelite  is  from  a  similar  rock  near  Ottrez, 
on  the  borders  of  Luxembourg,  and  from  Ardennes.  Phyllite  has  also  been  reported  from  Tus* 
cany.  Desdoizeaux  remarks  on  the  dose  resemblance  of  the  ottrelite  of  Ardennes  to  the  New- 
port phyllite,  and  Hunt  on  the  same  to  the  Canada  chloritoid. 

459.  BAARaARTTE.  Perlglimmer  (ft*.  Sterzing)  Moks,  Char.,  1820,  Grundr.,  282,  1824.  Mar- 
garite  Tyrolese  min.  dealers.  Corundellite  (fr.  Pa.),  Clingmanite  (fir.  N.  C),  SUUman^  Jr.,  Am.  J. 
Sd.,  n.  viiL  380,  883,  1849.    EmeryHte  (fir.  Asia  Minor)  Smith,  ib.,  viiL  878,  1849,  xL  69,  1851. 

Orthorliombic ;  hemihedral,  with  a  monoclinic  aspect,  like  muscovit^. 
/A  /=119°-120^  0  A  r=152°-153%  0  A  ^=144^-145°,  O  A  «=12r-- 
134°,  0  A  i-i=90°.  Lateral  planes  horizontally  stri- 
ated. Cleavage  :  basal,  eminent.  Twins :  common, 
composition-face  7",  and  forming,  by  the  crossing  of 
3  crystals,  groups  of  6  sectors,  u  snally  in  intersect- 
ing or  aggregated  laminsB ;  sometimes  massive,  with 
a  scaly  structure. 

H.=3'5— 4*5.  G.=2'99,  Hermann.  Lustre  of  base  pearly,  laterally 
vitreous.  Color  grayish,  reddish-white,  yellowish.  Translucent,  subtrans- 
lucent.  Laminae  rather  brittle.  Optic-axial  angle  very  obtuse,  109°  32', 
117°  30',  126°  24',  128°  48',  for  the  red  ray  in  different  plates ;  plane  of 
axes  parallel  to  the  longer  diagonal ;  dispersion  feeble. 

Oomp.— 0.  ratio  for  ft,  fi,  Si,  fl:=l  :  6  : 4  :  1 ;  whence,  if  the  water  be  basic,  for  bases  and 
•ilica=2  : 1 ;  formula (i (ft", H»)  +  f  Si)* gi»=  Silica 80*1,  alumina 61*2, lime  11-6, soda  26,  water 4*5 

Analyses :  1-9,  J.  L  Smith  (Am.  J.  Scl,  IL  xi.  69,  and  xv.  208) ;  10-18,  W.  J.  Craw  (ib.,  viii 
879) ;  14,  B.  Silliman,  Jr.  (this  Mhi,,  1 850,  362) ;  15,  W,  J.  Craw  (ibid.) ;  Ifi,  0.  Hailshome  (ibid.) ; 
17,  Hermann  (J.  pr.  Oh.,  liiL  1);  18,  ]9,  Smith  &  Brush  (Am.  J.  Sd,  IL  xv.  209);  20,  Faltir 
(Za  Nat  Ver  HaUe,  v.  801);  21,  J.  L.  Smith  (Am.  J.  Sci.,  IL  xliL  90)  : 


426 


Si 

£1 

Fe 

Ag 

Oa     ]?ra,fi:    fl 

1.  Gumuch-Dagh 

2.  " 
8              " 

4!  Island  of  Nioaria 
ft.      "             " 

29-66 
80-90 
81-93 
30-22 
29-87 

50-88 
48-21 
48-80 
49-67 
48-88 

1-78 
2-81 
1-50 
1-33 
1-68 

0-50 
undeL 

<r. 
tr. 

13-66     1-50    8-41  Smith. 

9-53  undet  4-61  Smith. 

9-41    2-31     S-62,  liln  ^r.  SmiOi. 
11-67     2-31     5-12  Smith. 
10-84    2-86    4-32  Smith. 
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Si 

Si 

9e 

fig 

da     ife^a    li 

6.  Island  of  Nazos 

80-02 

49-62 

1-65 

0-48 

10-32     1-25     6-65  Smith. 

l|             tl                         u                * 

28-90 

48-63 

0-87 

undei  11-92  undeL  5-08  Smith. 

S.        » 

8010 

60-08 

undeL 

It 

10-80      "       4-62  Smith. 

9.  Iberia 

28-60 

6102 

1-78 

It 

12-05       "       6-04  Smith. 

10.  Village  Green,  Pa. 

82-31 

49-24 

0-30 

10-66     2-21     5-27  Ciaw. 

1 1.      ^          " 

81-06 

61-20 

0-28 

9-24    2-97     5-27  Oraw. 

12.       «                " 

81-26 

61-60 



0-50 

10-16     1-22    4-27  Craw. 

18.       "                " 

80-18 

6140 



0-72 

10-87     2-77    4-52  Craw. 

14.  Buncombe  Co.,  ST.  0. 

29-17 

48-40 

1"24 

9-87     6-16    8-99,  HF  2-08,  Silliman,  Jr 

16.  Unionville,  Pa. 

29-99 

60-57 

^— . 

0-62 

11-31     2-47    6-14  Craw. 

16.        "             ** 

32-15 

64-28 

«r. 

005 

11-86  undeL  0-50  Hartshome. 

17.  Steraing 

82-46 

4918 

1-84 

8-21 

7-42    1-76*  4-93=100-30  Hermann. 

18.        " 

28-47 

60*24 

1-65 

0-70 

11-60     l-87»'  6-00=99'26  Smith  ABrufih. 

19.         " 

28-64 

51-66 

0-68 

12-26  [201»»]  4-76-100  Smith  &  Bniflh 

20.         " 

29-57 

62-68 

1-61 

0-64 

10-79    0-18     8-20=99-75  Faltin. 

21.  Gheeter,  Mass. 

82-21 

48-87 

2-50 

0-32 

10-02     1-91     4-61,  Li  0-32,  Mn  020= 

100-96  Smith 
*» Trace  of  KO. 

*  0-05  of  this  liKO. 

Pyr.,  etc. — Yields  water  in  the  closed  tube.    B.B.  whitens  and  fuses  on  the  edges. 

C&rundeUite  and  elingmaniie  were  based  on  an  incorrect  determination  of  the  silica  in  the 
analyses. 

Diphanite  of  Nordenskiold  (Bull  Ac.  St.  Pet,  v.  17)  is  only  margarite.  It  occurs  in  hexagona. 
prisms  with  perfect  basal  cleavage.  H.=5— 5-6.  G. =3-04— 3-97.  Color  white  to  bluish.  Analy- 
sis by  Jevreinof:  Si  3402,  3tl  48-33,  Ca  1311,  *e  3-02,  Mn  105,  fi  5-84=99-87. 

Obs. — Margarite  occurs  in  chlorite  from  the  Greioer  mount,  near  Sterzing  in  the  Tyrol,  where 
first  found  (f.  426) ;  at  different  localities  of  emery  in  Asia  Minor  and  the  Grecian  Archipelago,  as 
discovered  by  Dr.  Smith ;  with  corundum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  Unionville, 
Chester  Co.,  Pa  (oorundellite) ;  at  the  corundum  locality  in  Buncombe  Co.,  North  Carolina  (ding- 
manite);  with  the  corundum  of  Katharinenburg,  Urals.  It  occurs  massive  in  Pennsylvania. 
Diphanite  is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  phenacite. 

Named  Margarite  from  itapyafiiTiif^  pearl  The  name  is  attributed  to  Puchs,  but  he  nowhere  pub- 
lished it  Yon  Leonhard  (Uandb.,  1826,  76B)  gives  it  as  **  the  current  name  among  the  Tyrolese 
dealers  in  minerals.*^ 

This  species,  according  to  Dr.  Krantz  (Am.  J.  ScL,  II.  xliv.  256),  is  the  original  margarite.  The 
specimen  from  Sterzing  analyzed  by  Smith  &  Brush  was  one  received  so  labelled  from  Dr.  Erant? 
of  Bonn.  . 

Ephesttb  J,  X.  SmiOi^  Am.  J.  ScL,  II.  zi  59,  1851.    Lamellar,  and  resembles  white  cyanite 
Cleavage  difficult    Scratches  glass  easily.    G.=d-15— 8-20.    Color  pearly-white. 
Analysis  by  Smith  (I.  c.) : 

Si  £l  Ca  te    ]!ra,Uttle&   fi 

1.  31-54        67-89         189         1-34        4-41         8-12=100-19. 

2.  8004        66-45        2-11         1*00        441         8-09=9707, 

The  oxygen  ratio  deduced  for  the  protozyds,  sesquiozyds,  silica,  and  water,  is  1 :  15  :  9  :  2. 
From  the  emery  locality  of  Gumudi-Dagh,  near  Ephesus,  on  specimens  of  magnetite.  Probably 
related  to  margarite,  near  which  it  is  placed  by  Dr.  Smith. 


460.  THURINOITE. 


Thuringit  Breiih^  Char.,  95,  1882. 
1858. 


Owonite  Oenih^  Am.  J.  ScL,  IL  xvL 


Massive ;  an  aggregation  of  minute  scales;  compact.  Cleavage  of  scales 
distinct  in  one  direction. 

H.=2-5.  G.=3-186,  fr.  Saalfeld,  Smith;  8-151-3-157,  id.,  Breith. ; 
3-197,  owenite,  Gentli ;  3'191,  id.,  Smith.  Lustre  of  scales  pearly ;  of 
mass  glistening  or  dull.  Color  olive-green  to  pistachio-green.  Streak 
paler.    Fracture  subconchoidal.    Very  tough.    Feel  of  powder  greasy. 

Oomp.— p.  ratio  for  Ik,  fi,  Si,  fl=2 :  8 :  8 :  2;  whence,  if  half  the  water  ia  basio^  (J(&fl)»4 

Digitized  by  VjOOQIC 


508 


OXYGEN  C0MP0UMD8. 


Analyses:  1,  lUmmelBbeig  (Mm.  Gk,  851);  2,  J.  L.  Smith  (Am.  J.  Scl,  n.  xviil  8t6);  8^  i, 
P.  Keyser  (ib.,  411);  6,  6,  J.  L.  Smith  (L  c.): 


Si 

& 

Fe 

^e 

% 

Sa      t 

fl 

1. 

Thuringiie    22'35 

18-89 

14-86 

34-34 

1-26 

9-81=101  HammelsbeiK. 

2. 

"             22-05 

16-40 

17-66 

80-78 

0-89 

0-14 

U-44=99-36  Smith. 

3. 

"        (})  23-66 

15-63 

n'l9 

84-20 

1-47 

10-67=99-21  Keyser. 

4. 

Oweniie        23-21 

15-69 

18-89 

84-58 

1-26 

0-41     0-08 

10-59,  Ca  0-36=99-97  Keyset 

5. 

28-58 

16-85 

14-38 

33-20 

1-52 

0-46      tr. 

10-45,  Mn  0-09=100-48  Smith 

6. 

ArkaDsas     23*70 

16-64 

12-18 

33-14 

1-85 

0-32 

10-90=99-74  Smith. 

Fyr.,  etc — In  the  closed  tube  yields  water.  B.B.  fhses  at  3  to  an  iron-blaek  magnetic  glob 
nle.    Withihe  fluxes  reacts  for  iron.    Gelatinizes  with  muriatic  add. 

Obs^ — ^Thuringite  is  firom  Beichmannsdorf  (anal  1,  2)  and  Schmiedeberg  (anal  3^  near  Saalfeld, 
in  Thuringia;  Hot  Springs,  Arkansas  (anaL  6);  owenite  from  the  metamotphic  rocks  on  the 
Potomac^  near  Harpers  Feiry. 

(hoeniie  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 

461.  BETBERTITB.  Bronzite  (ftr.  Amity)  J.  Finch,  Am.  J.  Sci.,  xvi  185,  1829.  CUntonite 
(ft*.  Amity)  MoUkeTj  1828,  but  unpublished;  Mather's  Bep.  G.  of  N.  Y.,  467,  1843.  Seybertite 
(fr.  Amity)  Clems(m,  Ann.  d.  M.,  III.  iL  493,  1832,  Am.  J.  ScL,  xxiv.  171,  1833.  Clintonit  im 
Bandd  [=of  the  trade],  Chiysophan  (fr.  Amity)  BreUJL,  Char.,  92,  1882.  Holmite  (fr.  Ami^) 
Thomson,  Bee.  Gen.  Sd.,  iiL  335,  1836.  Xanthophyllit  G,  Bose,  Fogg.,  L  654,  1840,  Bels.  Ural, 
iL  120,  614,  627.  Brandisit  Liebener^  in  Haid.  Ber.,  I  4^  1846.  Disterrit  BreUh.,  in  v.  Kobell, 
J.  pr.  Ch.,  xlL  164,  1847. 

Orthorhombic.  I A  7=120°.  Li  tabular  crystals,  sometimes  hexagonal ; 
also  foliated  massive ;  sometimes  lamellar  radiate.  Cleayage:  basal  perfect. 
Structure  thin  foliated,  or  micaceous  parallel  to  the  base. 

H.=4— 5.  G.=3— 3-1.  Lustre  pearly  submetallic.  Color  reddisli- 
brown,  yellowish,  copper-red.  Streak  uncolored,  or  slightly  yellowish  or 
grayish.  Folia  brittle.  Double  refraction  strong ;  axial  divergence  15°  to 
30^  for  white  light ;  sometimes  apparently  uniaxial,  or  united  at  the  ordi- 
nary temperature ;  bisectrix  negative,  normal  to  the  base ;  axial  plane  par- 
allel to  a ;  Descl. 

Var.^ — 1.  The  Amity  seyberiUe  (called  also  dinionUe,  holmite,  and  chrysophan)  is  in  reddish-hrown 
to  copper-red  brittle  foliated  masses;  the  sarfaces  of  the  folia  oflen  marked  with  equilateral  tri- 
angles like  some  mica  and  chlorite ;  optio-azial  divergence  veiy  small,  or  none  at  the  ordinary 
temperature.    G.=3'148,  Brush. 

2.  XanUiophyllUe,  fr.  the  Schischimskian  Mts.,  near  Slatouet,  is  in  crusts,  or  in  implanted  globu- 
lar forms,  H  hi.  through,  which  consist  of  tabular  crystals  about  a  centre  of  talcose  schist,  wbick 
is  also  the  encbsing  rock.  Optically  uniaxial ;  axis  negative,  or  two  axes  very  slightly  divergent, 
and  hardly  separating  with  increase  of  temperature ;  BescL 

3.  Brandisiie  (called  also  disterrtte),  from  Passa,  Tyrol,  Is  in  hexagonal  prisms  of  a  yellowish- 
green  or  leek-green  color  to  reddish-gray ;  H.=5  of  base  J  of  sides,  6—60:  G.= 3  04*2— 3*051,  v. 
Kobell;  3013— 3062,  v.  Hauer;  3-01- 3*06,  Liebeuer;  optic-axial  divergence  16"  to  30*.  Some 
of  it  pseudomorphous^  after  fassalte. 

Oomp.— 0.  ratio  for  R, fi,  Si,  fl^,  from  Brush's  analysis, =6  ;  9  :  5  :  i;  whence  for  &+fi,  Si=^ 
3  :  1,  and  formula  (f  ft*+ J3fcl)"8i+ifi.  Prom  v.  Kobell's  (anaL  9),  0.  ratio  for  ft+B  :  Si  the 
same,  or  3  :  1,  with  "k* :  fi=l :  1.  From  Meitzendorff's,  0.  ratio  for  B,  fi,  di,  £[=12  :  20  ;  9  :  2^ ; 
and  for  £+11,  Sl=3i :  1.  The  state  of  ozydation  of  the  iron  was  not  examined  except  in  the 
analysis  by  Brush. 

Analyses:  1,  Glemson  (1.  a);  2,  Richardson  (Bee.  Gen.  Sd.,  May,  1836);  3,  4,  (x.  J.  Brush  (thia 
Miu.,  1»54,  506);  5,  Plattner  (Breith.  Handb.,  ii.  3S5);  6-8,  Meitzendorf  (Fogg.,  IviiL  165);  9,  ▼ 
Kobell  (L  a): 

Si       ^1         te     ftg     Ca      d 
I.  Amrty,  Seyh,       17'0    376        60    243    10*7    3-6=98-2  Qemson. 
L       "  **  19*86  44-76 1?e4-80    9-05  11-46  4  65,  Mn  1*35, HP ...0-9,  2r2-0«=98-25It 

»..      "  "  20-24  89-13  "  8-27  20'84  13-69  104,:Sra^fi  143,  Zr  0*7 5 =100-39  BtmIl 
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Si      £1         ]^e     1kg      Ca     ]^a    a 

4.  Amity,  5ay(i       2013  38-68 Pe3-48  21-66  13*35  105,  [:Sra,&  1*43],  ^0*68. r  100 -46  B. 

6.       "  "  21-4    46-7     "  4-8      98     125     3-6=98-7  Plattner. 

6.  Slatoust,  XarJh,  16*56  43*73      2*62  19*04  13-12  0*69  4-33=100*06  Meitzendorf. 

7.  **  "      16*41  4317      2-23  19*47  14-50  0*62  4*45=100*85  Meitzendorf. 

8.  "  "      16*20  44-96      273  19*43  1215  0*56  4*33=100-35  Meitsendorfl 

9.  Fassa,  DUter,      20*00  43*22  9e3*60  25*01    4*00  —  3*60,  &  0*57=100  KobelL 

"Pjr^  etc — ^Tielda  water.  KB.  infusible  alone,  but  whitens.  In  powder  acted  on  by  conoen 
trated  adds. 

0\m.^  SeyheriiU  occurs  in  limestone  with  serpentine,  associated  with  hornblende,  spinel,  pyroz 
ene,  graphite,  etc.;  xanOiophyUite  in  talcose  schist;  brandisiie  in  white  limestone,  either  dissem 
inated  or  in  grouped  cryBtals,  in  geodes,  among  crystals  of  fassaite  and  black  spinel 

The  seybertite  was  disoorered  in  1828  l^  Messrs.  Fitch,  Mather,  and  Horton,  and  named  dm 
ioniie  by  them  on  the  spot,  after  De  Witt  Clinton,  as  stated  by  Mather  in  his  Bep.  Geol.  N.  T., 
1 843.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers;  and  Finch,  the 
next  year,  1829  (L  c.),  announced  the  mineral  under  tiie  name  of  bronasUe.  demson's  name  My- 
bertitef  after  H.  Seybert  (1832,  L  a),  has  therefore  priority  of  publication,  and  must  be  accepted 
as  the  name  of  the  specdes. 


APPENDIX  TO  HYDROXJS  SILIOATES. 

462.  WOLOHOMBKOITB.    ESmmerer,  Jahrb.  Min.,  il  420,  1881. 

Amorphous.  Dtdl — shining.  Color  bluish-green,  passing  into  grass- 
green.  Streak  bluish-green  and  shining.  Feel  resinous,  rolished  by 
the  nail.  Fracture  subconchoidal.  Adheres  slightly  to  the  tongue.  Very 
fragile.    K=2-25.    G.=2-2-2-3. 

Oomp. — 0.  ratio  for  bases,  silica,  and  water  (anal  2,  4)  2 :  3 :  3,  as  in  deweylite  and  genthite. 
Analyses:  1,  Borthier  (MeuL,  il  263) ;  2,  Kersten  (Fogg.,  zlvil  489);  8,  Limoff  (Ann.  Jour. Mines 
de  Bussie,  1842,  866) ;  i,  Ivanof  (Eoksch.  Min.  BussL,  i.  145) : 

Si        &      €r       l^e     Mn     %       £[ 

1.  Ochansk      27*2       840      7*2       7-2      28-2=98*8  Berthier. 

2.  "  37-01     6-47     17-93  10-43     1-66    1*91     21-84,  l»b  1*01,  it  <r.=98*26  Kersten. 

3.  "  8606    8-09    81-24    9*39     6*50    12*40,  Ca  1*90,  l*b  0-16=100-74  Ilimofll 

4.  "  86-84    3-60     18-86  17*85     22-46,  Ca  1*39=100*89  Ivanof. 

Pyr.,  etc — In  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  With  the  fluses 
gives  reactions  for  chromium  and  iron.  Gklatinizos  with  hot  concentrated  muriatic  acid,  in  which 
ball*  the  chromium  is  dissolved,  the  rest  remaining  in  union  with  silica. 

Obs. — ^From  Okhansk  in  Siberia. 

Named  after  M.  Wolchonsky,  of  Russia. 

4C3.  Sblwtnitb,  Ulrich  (Laboratory,  L  287,  1867).    Massive.    H.=3*5.    G.=2-68.    Emerald- 
green.    Subtranslucent.    Fracture  uneven  and  splintery.    Somewhat  brittle. 
Composition,  acoordirg  to  an  analysis  by  Mx.  Cosmo  Newbery : 

8147*16        Xl  38*23        <Br  7*62        iitg4*66        fi  6-23=98*78. 

Corresponds  to  the  0.  ratio  for  ft,  fi,  Si,  11,  1  :  10  :  16f :  3 ;  or  for  bases  and  silica  about 
2:3;  but  probably  a  mixture.  Perhaps  containing  some  talc  as  impurity,  with  which  it  is 
traversed  in  thin  seams.  B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayish-white  blebby 
glass.    Only  partially  soluble  in  strong  acids. 

Found  near  Heathoote,  Victoria  (Australia),  in  the  Upper  SUuriaxL  Kamed  after  A.  C.  Selwya 
dire:stor  of  the  geological  survey  of  Victoria. 
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464.  Chrome  Ochre,  A  dayey  material,  oontainlng  some  ozyd  of  chrome.  Ocean  earthj  of  • 
bright  green  shade  of  color. 

iUalyses:  1,  Drappiez  j  2,  Duflos  (Schw.  J^  Ixil  261) ;  3,  ZeUner  (Isis,  1834^  637): 

Si  £1  €r  aPe  £[ 

1.  Greozat,  Fr.    640  23-0  10-5  —        ,  da  and  ttg  2-5=100  Pjapjiiei. 

2.  Halle              67-0  22-6            6-6  8-6  ll-0=99-6  Dufloa. 

3.  Sileaia            58*50  80*00          2*00  S'OO  6-25=99*75  Zellner. 

The  formula  {^  €r,  Pe)'  Si*  corresponds  nearly  to  the  composition,  the  water  excepted. 

Chrome  ochre  occurs  at  the  localities  above  mentioned ,-  also  on  Unst  in  Zetland,  Mortenberg 
in  Sweden,  and  elsewhere. 

The  chrome  ochre  of  Halle,  analyzed  by  TVolff  (J.  pr.  Gh.,  xxzir.  202),  approaches  selwynite  ia 
oompositioD,  but  contains  much  more  water.  It  afforded  Si  46*11,  £l  30*53,  <3r  4*28,  Fe  8*15,  H 
12*53,  If^a  0*46,  lEt  3'44=100*49;  G.=2*7,  giving  rather  closely  the  formula  of  kaolin,  and  may 
be  an  impure  kaoUnite. 

465.  MILOSOHITE.    Miloscbin  Herder,  Fogg.,  zlvii.  485,  1839.    Serbian  BreiOL,  J.  pr.  Gh.,  xv. 

327,  1838. 

Compact.    H.=1'5— 2.    Q.=2'131,  Breith.    Color  indigo-blue  to  celandine-green. 

Coup.— Approaches  (^  ^)  di+8  tL,\x  being  a  chromiferoua  aHophane  with  half  the  water  of 
allophane.    Analyses :  1,  Kersten  (Fogg.,  zlviL  485);  2,  Bechi  (Am.  J.  Set,  IL  ziv.  62): 

1.  Budniak        Si  27*50    Si  45*01    €r  3*61     Ca  0*30    Ag  0*20    £[  28*30=:99'92  Kersten. 

2.  Tuscany  28*86         41*33  8*11  22*75=100*65  Bechi. 

In  a  matrass  yields  water.    B.B.  infusible.    Partly  dissolved  in  muriatic  acid. 

From  Budniak  in  Servia,  associated  with  quartz  and  brown  iron  ore;  Yolterra,  Tuscany. 

Named  after  Prince  Miloschi. 

453.  PIMELITB.    Gruner  Cl^ysopraserde  (fr.  Kosemiitz)  JOapr.,  Schrift,  Gea.  N.  Berlin,  viiL  17, 
1788,  Beitr.,  iL  134, 1797.    PimeUt  Kar^,  Tab.,  28,  72,  1800. 

Massive  or  earthy.  H.=2*5.  G.=2'28— 2*8;  2*71— 2*76,  Baer.  Lustre  weak,  greasy.  Color 
apple-green.  Streak  greenish-white.  Translucent  to  subtransluoent  Feel  greasy.  Does  not 
adhere  to  the  tongue. 

OoMP.— Analyses :  1,  Klaproth  (Beitr.,  M  134) ;  2,  "W.  Baer  (J.  pr.  Ch.,  Iv.  49) : 


8i         £1        Fe       ili       Mg      Ca      £[ 
35*00      500       4*58     15*63       1*25     0*42  38*12  Klaproth. 
2.  Hard  Pimem  3580    23*04  Fo  2*69      2*78    14*66     3103=100  Baer. 


Pimelite  gives  water  in  the  closed  tube,  is  infhsible  B.B.,  and  with  the  fluxes  reacts  for  nickel 
Decomposed  by  acids. 
From  Silesia  and  c^ewhere.    Named  from  ntftcXh,  fatness.    For  Glocker's  aUpUe  see  p.  404. 

467.  CHLOBOPHJSITE.    Maccvltock,  Western  Isles,  L  604,  1825. 

Granular  massive,  imbedded,  or  as  a  coating  in  geodes,  fissures,  or  amygdaloidal  cavities. 
Cleavage  in  two  directions. 

H.= 1*5—2.  G.= 2*0*2,  Macculloch;  1*809,  Forchhammer.  Lustre  subresinous,  rather  duU 
Color  dark  green,  olive-green,  changing  to  dark  brown  or  black  on  exposure. 

Formula  perhaps  i'e  BiH-6  fi[?=Silica  33*3,  protoxyd  of  iron  26*7,  water  40*0=100. 

Analysis  by  Forchhammer  (J.  pr.  Chom.,  xxx.  399,  1848) :  From  Faroe,  Si  82*85,  ^e  21*66,  Ag 
8*44,  ;fi  42-15=100,  the  iron  being  corrected  (Rammelsbeig)  for  the  true  atomic  weight  B.B. 
fuses  to  a  black  glass. 

A  chlorite-like  mineral  from  the  Western  Idles  of  Scotland,  at  Scuir  More  in  the  island 
of  Bum,  and  from  Fifeshire,  occurring  in  amygdaloid ;  also  from  Qualbue  and  Suderoe,  Far5a 
Islands.  Reported  also  as  incrusting  chalcedony  in  Antrim,  and  in  small  botryoidal  g^ups  in 
amygdaloid  at  Down  HilL  But  the  chemical  identity  of  the  original  chlorophaite  of  Macculloch 
from  Scuir  More  with  that  of  Faroe  or  the  other  localities  has  not  yet  been  aaoertained.  Named 
fh>m  x^^^f'^r*  green,  and  t^mii,  brown. 
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ip,%  OiIPSTEIinTE.  Schwarz-BraunsteiDen  von  Klappenid  Klapr.,  Beitr.,  iy.  187=Op6imoM 
BuuL,  Tr^  187,  1832.  Yattenhaltigt  ManganondsUikat  Bdhr,  CEfr.  Ak.  Stockli.,  1850,  242. 
ElipBteimte  v.  Kob.^  J.pr.  GIl,  zcriL  180. 

Amorpbous.    Compact. 

H.=5— 5-5.  G.=3'5.  Lustre  dull  to  submetallic.  Color  dark  liver-brown  to  bladL  Streak 
reddiah-brown  oryellowiah-brown.    Opaque. 

GoMP.— O.  ratio  for  ft+fi,  Si,  1^,  doubtful ;  perhaps  for  klipsteinite  9  :  6  :  S,  whence  (&',  fi)*  Si' 
+  ft'  tP.    Perhaps  only  a  mixture. 

Analyses :  1,  Klaproth  (L  a) ;  2,  Bahr  (L  c) ;  3,  v.  Eobell  (L  c.) : 

1.  ElaroemdyQiwtfn,. 
3.  DOlenborg,  Kl^^ 

Ptb.,  sra — ^Yields  much  water.  Fuses  to  a  slag  which  is  black  in  the  ozydation  flame. 
Gives  reactions  for  manganese  and  iron.  Easily  decomposed  by  muriatic  add,  the  klipsteinite 
and  Bahr^s  mineral  evolving  chlorine. 

Obs. — From  Klapperud  in  DaleoarUa  with  rhodonite ;  also  from  the  Bomberg  mine  at  Herbom, 
near  Dillenburg. 

Beudant*s  name  opsimose  has  the  priori^,  but  is  intolerable.  It  is  fh)m  the  Greek  ^^/i»<^ 
doing  anything  kUe.    Klipsteinite  was  given  after  ProC  v.  Elipstein  of  Giessen. 

469.  GHAMOISITE.  Mine  de  fer  ozyd^  en  grains  agg^utin^s  Gueymard,  J.  d.  M.,  zzxv.  29, 1814; 
Ghamoislte  BerthieTf  Ann.  d.  M.,  v.  393, 1820.  Mineral  de  fer  en  grains  Berthier^  Ana  Ch.  Phys., 
xxzv.  258,  1827.    Berthierine  Beud.,  Tr.,  128,  1832.    Bavalite  Biioi^  Min.«  290,  1841. 

Chamoistie  occurs  compact  or  oolitic,  with  H.  about  8;  G.= 3—3*4;  color  greenish-gray  to 
black ;  streak  lighter ;  opaque ;  feebly  attracted  by  a  magnet  Berthierine  is  similar  in  structure, 
has  H.=2*5;  color  bluish-gray,  blackish,  or  greenish-black;  streak  dark  greeuish-gray ;  aotl 
strongly  attracted  by  the  magnet 

Analyses:  1,  Berthier  G-  c.):  %^^  (Ann.  Ch.  Phys.,  xzxv.  268,  1827): 


gi 

£l 

9e 

»n      An 

Ag 

Ca      fi 

26 

23-69 

25-00 

0-61 
1-70 

914 
4-00 

60         

66-21    

32-17    25-00 

0-39 
2-00 

13     -98  Klaproth. 

0-50    9-61-100-06  Bahr. 
9-00=98-87  KobelL 

Si      ^ 

*e 

fl 

1.  ChamoisiU 

14-8    7-8 

60-5 

17-4=100  Berthier. 

2.  Berthierine 

12-4    7-8 

74-7 

6-1  =  100  Berthier. 

Ghamoisite  fVises  easily,  and  also  gelatinizes.  Berthierine  fuses  with  diificulty  to  a  black  mag^ 
uetic  globule,  and  gelatinizes.  The  latter  is  mixed  with  60  p.  c.  or  more  of  siderite  and  caloite ; 
Bertl^cr  found  40*3  of  the  former  in  the  material  he  examined. 

Ghamoisite  forms  thick  beds  of  rather  limited  extent  in  a  limestone  containing  ammonites,  at 
Ghamoi8on,  near  8t  Maurice,  in  the  Yalais ;  and  a  similar  substance  is  reported  Arom  Mettenberg 
in  the  Bernese  Oberland,  and  Banwald  in  the  Yosges.  BertJiierine  constitutes  a  valuable  bed  of 
iron  ore  at  Hayang«»s,  Dept  of  Moselle,  and  also  occurs  in  the  ores  of  Champagne,  Bourgogne, 
Lorraine. 

470.  ALYITK    D.  Ibrhea  db  T.  LahO,  Nyt  Mag.,  ziiL 

Tetragonal    OrT^rtals  like  those  of  zircon. 

H.—6-5.  ^.=3-601— 3-46.  Lustre  greasy.  Color  reddish-brown,  becoming  grayish-brown  by 
aheralk>n.    Su'otranslucent  to  opaque. 

G0MF.~  >.  very  small  portion,  somewhat  altered,  afforded  (1.  a): 

Si 20-83  il, B^  141 1  l?e 9-66  Zr 8-92  *h (?)  1 6-18  ^ 027  1^ 22-01  Oa 0-40  Cu, Sn «r.  fl 9-32=97'24 

Pyb.,  ETO.—Yields  water.    B.B.  infVisible ;  with  the  fluxes  reacts  for  iron  I:  at  not  for  titaiiiuia 
Insoluble  in  adds. 
Obs.— From  Helle  and  Nareeto  -zi  Norway,  with  feldspar  and  black  mica. 
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fiaiag  to  jcilov  and  Uoe.    H.=r3-S 
sSkata    Analxws:  1,  6afindo(L  e>; 


AiiwrpboiML    LmtM  prcMj  to  daO.    Color  white, 

CoifF«"PiiolMU|jr  a  iniiliife  of  fioorile  widi  a 
2,  Axppe  (L  e|: 


Si       te      1k&     Hg 


fi 


L  LnfOko   2M0    l-^i    <K8    28-19    22^2    8-97    ll-18=:102^e. 
2.        *•  32-16    3  SO   2519    19^    9D8 


PnL,  sra— S3,  fives eaeflj  wiHi  intomeaoaioeu  Gompleldlf  soinUe  in ackli;  ervilTes  flnaric 
of  sOiooo  wiiii  soJ^biirie  odd. 

Qm.— Oocon  at  Tapikko  in  Ttnlao^  •ome  vente  soofli  of  BfloBaiila,  viih  dudoopjrite  sii4 
bleadau 


2.  TANTALATE8,  COLUMBATE8. 


L  F7R0CHU>BE  6B0UP.    Isometria 


471.  PnocBLon 

471  MiCBOun 


?«»Cb 


cb,e,|e«KB>,B)i 


n,  TANTALITE  6B0UP.    OrthorbomlncL 


473.  TAXTum 

474.  CoLoiaim 
476.  TAPiOLm 

476.  "BxEuan 

477.  TTTBOTAnAUTE 

478.  BAMiAKHB 

479.  EuxiuriTig 

480.  .^ISOBTVRB 

481.  POLTOBin 

482.  PoLTmonn 


(t'e,ibi)ta 

(*e,An)(Cb,ta) 

*e»ta« 

ta,8ii,*'e,tr,t',0a,ft 

fi",*'e,Oa,t)»ta* 

Cb,ta,ft,tr,t',ee,ft 

t%  Cb,  *i,  Zr,  th,  to^  Ce,  ta,  1r,  fi 

Cb,ti,C,Zr,*e,t',6e 


(Tae.).|e,Kf^,3«ii) 

((Ta,Cb)e.).|e,KFe,Mii) 
Ta«  Oi  t|Oi«|Fo» 

Tac0»|0t«pi« 


r[t  FEBGIJSONITE  GBOUP.    TetragooaL 


483.  FKBOUBonra 

484.  ASSLPHOLXTS 


?(&«Zr)»eV 


cb,e.|e»K^)*). 


4|]pau2^— 486.  ICXVOITB  486.  RUTHERrOBDlTB. 


471.  FTROOHLORB.    Pjrochlor  [ft.  Frieddricksrarn)  Wohkr^  Fogg.,  viL  417,  18261 
Hydrochlor,  Finochlor,  fl^rm.,  J.pr.  Ch.,  1186, 187, 1860. 

iBometric.    Observed  planes :  1,  /,  2-2,  8-3,  0.     In  octahedrons ;  f.  2, 
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8,  20+8,  8  with  planes  2-2.    Cleavage:  octahedral,  sometimes  distinct, 
especially  in  the  smaller  crystals. 

'H.=5-5-5.  G.=4-2-4-35;  4-32,  from  Miask,  Eose;  4-203,  ib.,  Her- 
mann; 4-203— 4*221,  from  Friederichsvam,  Hayes.  Lnstre  vitreous  or 
resinous.  Color  brown,  dark  reddish  or  blackish-brown.  Streak  liffht 
brown,  yellowish-brown.     Subtranslucent — opaque.     Fracture  conchoioal. 

Var^ — ^The  zuune  hydrochhr  was  given  hj  Hermaiin  to  kinds  containing  water  (anaL  6,  7),  and 
fluochlor  to  thoae  oontaining  fluorine  (anal  1,  2,  3) ;  both  bad  and  unneooBsary  names. 

Oompd~-A  columbate  of  Ume,  cerium,  and  other  bases,  bnt  exact  constitution  not  ascertained; 
&>  Cb?  Analyses:  1,  Wohler  (Fogg.,  zlviiL  88);  2,  3,  Hermann  (J.  pr.  Oh.,  zzsL  94,  L  188, 
192);  4,  id.  (Bull  Soc.  Nat  Mosoou,  xxxviii.  36ff);  6,  Wohler  (L  c.);  6,  Ohydenius  (Pogg^  cxix. 
43);  7,  Wohler  (L  c.);  8,  9,  A.  A.  Hayes  (Am.  J.  ScL,  zlvi  164): 

Cb       ¥if^e&n1^CeLa]ilgOafra£F£[ 

1.  Miask       67-38      tr,    1-29  0-16  0*81  18-X5  ?    10*98  8-93» 328  116,  8n?= 

^  102-08  W 

2.  «  62-26    2-28  511    «r.    0-70    309   2-00 13-64      8-72*      3-00  O'SOjZr 6*67= 

101-71  H. 

8.      "  60-83*  4-90  2-23   0'94        16-23      1-46    9-80  2-69*  0-64*  2*21   =100-83  H. 

4.      "  61-80    3-28  1-64 620*     11-97  2-69» 0-64  2-21    ^,  *h  8*88= 

99-06  H. 
6.  Brevig      67-02     «r.    1-33  1-69  6-16* tr.    9-88    tr. 7-06^  ©  4-60= 

97-80  W. 

6.  "  61-07       2-82« 500 16-02  4-60  tmd.  1-17,  *h  462,  Sn 

0-67  =96-87  a 

7.  PredVn    62-75  216'2'76   6-80» 12*85    tr.     tr.    4-20,  t  518,  Sn 

0'61=97-26  W 

8.  "  6310  20-20  2-36' 19-46 0-80,  ^,  Mn,  l»b, 

8n  1-20=97-10  H. 

9.  "  69-00  18*38  0-70' 16*73  6*63 0-80=10119  H. 

*  Withoat  the  oxygen  *  Id,  and  with  8om«  Li.  ^  Later  made  to  oonetst  of  14*98  oolunblo  acid  and  4615 
bjpoeoIiimMo  add.    *Witbthorla.     *  With  protox.  of  uranium.     'Fe'o'.     '  Ce*0*. 

Fyr.,  etc — Fyrochlore  fVom  the  Miask  giyes  but  traces  of  water  in  the  dosed  tube.    B.B. 
infusible,  but  turns  yellow  and  colors  the  fltune  reddish-yellow.    When  ignited  it  glows  momen- 
tarily as  if  taking  fire,  the  same  phenomenon  as  observed  with  gadolinite.    With  borax  and  salt 
of  phosphorus  in  both  flames  gives  a  light  green  bead,  becoming  colorless  on  cooling.    A  saturated 
bead  of  borax  gives  a  greenish-gray  enamel  in  R.F.,  while  that  with  salt  of  phosphorus  is  reddish- 
gray.    Decomposed  by  concentrated  sulphuric  add  with  evolution  of  fluorine  (G.  Rose).    Pyro- 
chlore  from  Norway  g^ves  water  in  the  closed  tube,  and  B.B.  fbses  with  di£6culty  to  a  dark  brown 
slaggy  mass.    WiUi  borax  in  RF.  gives  a  dark  red  bead,  whidh  by  flaming  turns  to  a  grayish- 
blue  to  pure  blue  enamel    Dissolved  with  effervescence  in  salt  of  phosphorus,  giving  in  O.F.  a 
yellow  bead  while  hot,  becoming  grass-green  on  cooling  (uranium).    In  R.F.  the  bead  is  mado 
dark  red  to  violet  (titanic  acidX    Fused  with  soda  gives  a  green  color  (manganese).    All  varieties  • 
are  decomposed  by  fusion  with  bisulphate  of  potash.   Most  specimens  are  sufficiently  decomposed  > 
by  muriatic  acid  to  give  a  blue  color  when  the  concentrated  solution  is  boiled  with  metallic  tin ; . 
this  color  disappears  after  a  time,  and  almost  immediately  if  diluted  with  water. 

Obs^ — Occurs  imbedded  in  syenite  at  Friederidisvam  and  Laurvig,  Korway,  with  zircon,  polyr- 
mignite,  and  xenotime ;  at  Brevig,  with  thorite ;  and  near  Miask  in  the  Urals. 

Named  from  r^,  fire,  and  x^*^f^ii  green,  because  B3.  it  becomes  yellowish-green. 

472.  BSIOROZilTE.    MioroUte  a  U.  Shqpard,  Am.  J.  ScL,  zxvil  861,  1885,  xxxil  838,<xlia 
116.    Fyrochlore  Sdyes,  ib.,  xliiL  88,  xlvL  168,  888. 

Isometric.  Forms  octahedral.  Observed  planes:  1,  /,  2-2  (or  3»3), 
Fig.  2,  8,  20+8.    Known  only  in  small  crystals. 

B.=5-5.  G. =5-485— 5-562,  the  last  from  a  large  crystal,  Shepard;  5-406^ 
Hayes.  Lnstre  vitreous  or  resinous.  Color  pale  clear  yellow  to  trown. 
Streak  pale  yellowish  or  brownish.    Translucent  to  opaque. 
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Oomp.~Tbe  yellow  crjBtals  were  made  hy  Hayes  essentially  coliimbatB  of  lime.  From  blowi^ 
inyestigation  suggested  by  Bmsh  to  be  probably  (priv.  contrib.)  a  pyrochlore,  in  whicb  tantaUo 
add  replaces  the  oolnmbtc,  this  oonespooding  with  the  high  spedflc  grsTity  and  larger  percentage 
of  the  metallic  acid. 

Analyses :  1,  Shepard  (L  a,  zzxiL  838);  2,  Hayes  (lb.,  zlvL  168): 

Cb(ta?)     8n      ^,»n       ^b        Ca    W,V,U      ft 

1.  Ohetterfleld      15-10      14-84       1'4t       2-04=100  Shepard. 

2.  "  79-60        0-70        2-21        1-60      10-87,    Fe  0-99=96-97  Hayes. 

Pyr.,  etc.— B.B.  mfnsible.  In  salt  of  phosphoms  diiBcultly  soluble,  giving  in  O.F.  a  bead 
yellow  while  hot,  and  colorless  on  cooling.  In  R.F.  after  long  blowing  yields  a  pale  bluish-f^reon 
bead.  Not  attacked  by  muriatic  add,  but  decomposed  on  ftuaon  with  bisulphate  of  potash,  anc 
the  solution  of  the  fused  mass  remains  uncolored  When  boiled  with  metallic  tin. 

Obs.— Occurs  at  Ohesterfieldy  ICass.,  in  the  albite  vein,  along  with  red  and  green  tourmaline, 
columbite,  and  a  little  casskerite. 

Named  fh>m  /iuf>d(,  smdUf  alluding  to  the  siae  of  the  crystals. 

473.  TANTAIXTB.  Tantalit  Ekeberg,  Ak.  H.  Stodch.,  xziiL  60, 1802.  Tantalite  pt  laicr  caOion 
Ferro-tantalite  Thom.^  Bea  Gen.  Sc.,  iv.  416,  1836;=Columbate  of  Iron;=SiderotantBl  HaumL, 
Handb.,  it  960,  1847 ,- =Tammela-Tantalit  ^:  Abrtien^A^ioU;  Act  Soc.  8a  Fenn.,  1 119  ;=rSkogbd 
lit  A  K  JNcrdeiukidld,  Beskrifb.  Finl.  Min.,  1866.  Kimito-TantalUM  Nord.  ;=Ixionth  A  £1  Kord^ 
Fogg.,  cL  632, 1857.  Finbo-Tantalit ;  Broddbo-Tantalit;=Kassiterotantal  Satum.,  L  c.  Ildefon- 
sit  J9aid,  Handb.,  1846,  648  ;=:Harttantalerz  BreWi,,  Char.,  280,  1882,  Handb.,  874^  1847. 


Orthorhombic.     Observed  planes  as  in  the  figure. 
O  A  l.i=122^  3i'i  a:b:  c=l-5967  : 1 : 1-2247. 


/A  7=101^ 


O  A  i-t=l*6^  54' 
O  A  f?=117  2 
<?  A -5^1=173  49 
i^  A  1-2=143  6i 
U  A  i=123  46 
irl  A  H=136  4 
iA|,adj.,=126 


i  A  i,  ov.  H=112^  31' 
i  A  i,  ov.  /,=91  44 
1-2  A  1-2,  adj.,=141 48 
i-l  A  *-J=118  33 
f-J  A  f  i,  top, =113  48 
|-e  A  |-J,  top,=54  4 
fr*  ^  tV^j  top,=167  38 


Twins :  composition-face  i-iy  common.     Also  massive. 

H.=6— 6-5.  G.=7— 8.  Lustre  nearly  pure  metal- 
lic, somewhat  adamantine.  Color  iron-black.  Streak 
reddish-brown  to  black.     Opaque.    Brittle. 

Oomp.,  Var. — {te,  ftn)  fa,  with  sometimes  stannic  acid  (Snj  repladug  part  of  the  tontalic. 
A  tantalate  either  (1)  of  iron  (anaL  1-11,  13-15,  19,  20),  or  (2)  of  iron  and  manganese  (anaL  12),  or 
(3)  a  stanno-taotalato  of  these  two  bases,  part  of  the  tantalic  acid  being  replaced  by  ozjd  of  tir 
(anal  16-18,  21-23).  Number  1  is  the  FBrrotantalUe  of  Thomson ;  1  and  2,  the  SiderotanialUe  of 
Haasmann ;  3,  the  CassHeroUmidlUe  and  Jxiolite.  The  kmds  shade  into  one  another.  The  last  has 
the  lo<.t9:5t  specific  gravity,  G.=7— 7*3.  The  mineral  varies  in  the  state  of  ozydation  of  the 
bases,  owing,  as  Rose  has  shown,  to  alteration  of  the  protoxyda  to  sesquiozyds ;  with  the  increase 
of  the  latter  the  streak  loses  its  black  color.  It  varies  also  in  0.  ratio  for  bases  and  acid 
between  1  : 4  and  1 :  5.  The  latter  corresponds  to  Tantalic  acid  86'05,  protoxvd  of  iron  13*95, 
and  the  former  to  83*1  and  16*9.  Bose  finds  that  prolonged  washing  of  the  powdered  mineral 
carries  off  the  iron. 

Analyses:  1,  Nordenskiold  (Jahresb.,  xli.  190);  2,  Jacobson  (Fogg.,  Ixiil  817);  8,  Brooks (ib.), 
4,  Weber  (Pogg.,  civ.  85);  5,  6,  Arppe  (Act  Soa  Sd.  Fenn,  vL ;  Verh.  Min.  St.  Pet,  1862,  156); 
7,  Biomstrand  (Mem.  Univ.  Lund.,  1865,  J.  pr.  Ch.,  xdx.  43) ;  8,  Damour  (Ann.  d.  M.,  IT.  xiii  387) ; 
9,  10,  Jenzsch  (Pogg.,  xcvii.  104 — ^the  2d  anaL  of  a  spedmen  altered  by  exposure);  11,  Chandler 
(Inang.  Dissert);  12,  13,  Berzelius  (Schw.  J.,  xvL  259,  447,  xxxL  874);  14,  Hermann  (J.  pr.  Cli., 
Ixx.  205);  16,  A.  Nordenskiold  (Pogg.,  cL  630);  16,  Womum  (Pogg.,  IxUi  817);  17,  18,  Weber 
(Pogg.,  dv.  85);  19,  A.  Nordenskiold  (Pogg.,  cviL  874);  20,  Biomstrand  (L  a);  21-28,  Bongeliui 
(AfhT,  iv.  172,205,207): 
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1.  Tammela 

2.  " 

3.  " 

4.  " 

5.  ' 

6.  *' 

7.  " 

8.  Chaiitelonl)e 

9.  " 

10.  ** 

11.  " 

12.  Kimito 

13.  " 

14.  " 

15.  ♦* 

16.  •* 
11.       " 

18.  " 

19.  BjorkbodA 

20.  " 

21.  Broddbo 

22.  " 

23.  Finbo 


88*44 

84-15 

84-70 

88-90 

8S-66 

82-71 

8405 

82*98 

83-65 

78-98 

79-89 

83*2 

85-85 

84-09 

84-44 

77-83 

75-71 

76-81 

83-79 

81-46 

68-22 
66-35 
66-99 


§11 
ir 

0-32 
0-50 
0-66 
0-80 
0-88 
0-81 
1-21 
1-02 
2-36 
1-51 
0-6 
0-80 
0-70 
1-26 
6-81 
9-67 
9-14 
1-78 
1-99 

8-26 

8-40 

16-75 


te 

13-75 

14-68 

14-29 

13-81 

15-54 

16-99 

14-47 

14-62 

14-48 

13-62 

14-14 

7-2 

12-94 

3-38 

13-41 

8-47 

9-80 

9-49 

13-42 

13-03 


Mn 
1-12 
0-90 
1-78 
0-74 


0-27 
ir. 
tr. 
ir. 
1-82 
7-4 

1-60  §10-72 
1-82  PelO-08 
0-96  Cu  014 


6a 

Ca 

ir. 
1-81 
0-04 
Oil 

0-07: 

0-56 


4-88 
4-82 
427 
1-63 
2-29 


0-24 


0-07 


Pe  9-68  lln  7-15  W  619 
"  11-07  "  6-60  '«  6*12 
"    7-67    *»  7-98       


=98-31  Nordeiiakidld;G.=:7  264 
=101-93  Jaoobson;  G.=7-197. 
=100-81  Brooks, 
=99-22  Weber;  G.=7-414. 
=  100  Arppe;  G.=7-36. 
=99-53  Arppe. 
Mg  0-08=99-68  Blomstnmd. 
=99-23  Damour;  G.=7-65. 
=100-59  JenzBch;  G.=7-703. 
=  100-68  Jenzsch;  G.=7-04.     . 
=98-67  Chandler;  G.=7*53. 
=98-4  Berz. 

=102-47  Berz.;  G.=7-936. 
=99-70  Herm. 
=100-36  Nord.;  G.=7-86. 
=98-78  Womum;  G.=7-165. 
=99-50  Weber. 
=100-19  Weber;  G.=7-277. 
=  100-62  Nord. 

,  WO-27,  ZrO-26,  Slg  0'19=99-84 
Blomstrand. 
=100-59  Berz. 
=100-04  Berz. 
=101-79  Berz. 


Vamiaiic  and  eohtimbie  acids  were  formerly  supposed  to  contain  either  3  or  2  of  oxygen,  and  a 
kYpolarUalic  and  a  hypocoltmbic  were  recognized.  The  recent  results  of  Marignac,  confirmed  by 
chose  of  Blomstrand,  have  led  to  the  conclusion  that  there  is  but  one  add,  and  that  this  one  con- 
tains 5  of  oxygen,  as  represented  in  the  symbol  above  used. 

Klaproth  obtained  from  the  Kimito  tantalite  (Beitr.,  v.  6)  Ta  88,  J'e  10,  Mn  2=100 ;  Vauquelin 
(Hauy  TabL,  308)  Ta  88,  ¥e  12,  Mn  8=103;  and  Wollaston  (PhiL  Trans.,  1809)  Ta  85,  te  10, 
Mn  4=99. 

P3rr.,  etc. — B.B.  unaltered.  With  borax  slowly  dissolved,  yielding  an  iron  glass,  which,  at  a 
c-ertain  point  of  saturation,  gives,  when  treated  in  B.F.  and  subsequently  flamed,  a  grayish-white 
bead ;  if  completely  saturated  becomes  of  itself  doudy  on  cooling.  With  salt  of  phosphorus  dis* 
solvos  slowly,  giving  an  iron  glass,  which  in  R.F.,  if  free  from  tungstic  add,  is  pale  yellow  on  cooling ; 
treated  with  tin  on  charcoal  it  becomes  green.  If  tungstic  add  is  present  the  bead  is  dark  red, 
and  is  unchanged  in  color  when  treated  with  tin  on  charcoal.  With  soda  and  nitre  gives  a  green- 
ish-blue manganese  reaction.  On  charcoal,  with  soda  and  sufficient  borax  to  dissolve  the  oxyd  of 
iron,  gives  in  B.F.  metallic  tin.  Decomposed  on  fusion  with  bisulphate  of  potash  in  the  platinum 
spoon,  and  gives  on  treatment  with  dilute  muriatic  add  a  yellow  solution  and  a  heavy  white  pow- 
der, which,  on  addition  of  metallic  zinc,  assumes  a  smalt-blue  color ;  on  dilution  with  water  the 
blue  color  soon  disappears  (v.  Kobcll). 

Obs. — ^Tantalite  is  confined  mostly  to  albite  or  oligoclase  granite,  and  is  usually  assodated  with 
beryL  Near  Harkaaaari,  tantalite  is  associated  -vnth  rose  quartz  and  gigantolite,  in  albitic  granite. 
At  Katiala  it  is  associated  with  lepidolite,  black  tourmaline,  and  colorless  beryL 

Occurs  in  Finland,  in  Tammela,  at  Hark&saari  near  Torro,  associated  with  gigantolite  and  rose 
quartz;  m  Kimito  at  Skogbole,  in  Somero  at  Kaidasuo,  and  in  Kuortane  at  ECiSiala,  with  lepidolite, 
tourmaline,  and  beryl ;  in  Sweden,  in  Fahlun,  at  Broddbo  and  Finbo ;  in  France,  at  Ghanteloube 
near  Limoges,  in  pegmatite.  Jxiolikj  from  Eimito,  was  instituted  on  a  supposed  (not  real)  differ^ 
once  of  crystalline  form.    Ildefonsiie  is  from  Ildefonso,  Spain,  and  has  G.=7'416,  H.=6— 7. 

Named  TomtaUte  by  Ekeberg,  from  the  mythic  Tantalus,  in  playful  allusion  to  the  difficulties 
(tantalizing)  he  encountered  in  his  attempts  to  make  a  solution  of  the  Finland  mineral  in  adds. 
The  name  was  afterward  extended  to  the  Amerioan  mineral  columbiief  and  to  the  same  from  other 
localities ;  while  the  name  columbite,  the  metal  columbiam  having  been  discovered  a  little  prior 
to  tantalum,  received  a  similar  extension,  so  as  to  indude  all  tantalite.  The  subsequent  discovery 
that  tantalum  and  columbium  were  distinct  metals,  and  that  the  two  compounds  differed  also  in  the 
atomic  proportions  of  the  constituents,  finally  established  them  as  Independent  spedes. 


474.  OOIiUMBITB.  Ore  of  Columbium  (fr.  Conn.)  Hatcheti^  Phil.  Tr.,  1802.  Columbite  Jarm^ 
gofij  Mln.,  li.  682,  1805.  Columbate  of  Iron.  Columbeiseu  Germ.  Baierine  (fr.  Bavaria)  Beud^ 
Tr,  li.  655,  1832.    Torrslite  TJumu,  Kec.  Gen.  ScL.  iv.  408.  1886.    Niobite  Said.,  Handb.,  649, 
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184B.    Greenlandite  BreUh.,  B.  H.  Ztg.,  xvO.  61,  1858.    Dianite  v.  i».,  Ber  Ak.  Muncheii 
Uar.  10,  1860. 

Orthorhombic.  /A  7=101^  26' ;  Oa  l-t=134^  53i' ;  a:h:  (?=l-0038  : 
1 : 1-2225.  Observed  planes :  0 ;  vertical,  i-i,  i-i,  7,  i^,  i-2,  i-h ;  domes, 
HH  H  H;  H  2-?;  octahedral,  i,  1;  f-2,  2-2;  1-|,  2-|;  2-2;  1-8,  2-3, 
9-8 ;  2-6,  4-12.  Of  these  planes,  zone  1-J  :  i^  containB  1-1, 1-S,  1-|,  1,  2-2  ; 
zone  2-5  :  i-l  contains  2-i,  2-?,  2-8,  2-5,  2-t ;  zone  J-I :  H  contains  ^j  1-3, 
2-S,  4-12 ;  zone  {-i  :  i-i  contains  f-z,  f-2, 1-},  2-8. 


428 


4n 


i^^ 


ff       a    i  Jiar  [ 


Ifiddletown,  Oonn. 


Greenland. 


OAi-i 
0  A  l-I 

0  A  2-J: 

Oa1= 

(9  A  1-3 
0  A  2-8 
i-z  A  1= 
i-t  A  1= 
i-i  A  1-8 
i-t  Ai-2 


161^  80' 
146  18 
=140  86 
=121  20 
127  38 
=138  26 
=119  25 
127  48 
120  6 
=104  30 
157  45 


BodemnahL 

a  A  7=140°  43' 
«  A  7=129  17 
i-l  A  t-8=157  50 
a  A  1-8=127  55 
i-l  A  2-t=148  40 
1-8  A  1-8,  adj.,=151 
i-8  A  i-8,  ov.  i-i,=135  40 
i-2  A  i-2,  ov.  i-i,=135  30 
i.8  A  1-8=121  34 
i-8  A  2-8=150  35 


Twins :  composition-face  2-?.     Cleavage :  iri  and  z-t,  the  former  most  dis- 
tinct.    Occurs  also  rarely  massive. 

H.=6.  G.=5-4— 6*5.  Lustre  submetallic;  a  little  shining.  Color 
iron-black,  brownish-black,  grayish-black ;  often  iridescent.  Streak  dark 
red  to  black.     Opaqne.     Fracture  subconchoidal,  uneven.     Brittle. 

,  Oomp.,  Var.— Colambate  and  tantalate  of  iron  and  manganese,  of  the  general  formula  (Po, 
libi)  (Cb,  fa),  with  at  least  twice  as  much  atomically  of  columbic  as  of  tantallc  add,  and  with  the 
specific  grayitj  increasing  as  the  proportion  of  tantalic  add  increases  (Blomstrand,  1 865 ;  Marig- 
nac,  1866).  ^e  following  are  some  of  the  ratios  fVom  Marignac*s  determinations:  (1)  Frooi 
Greenland,  %  3-3  p.  &;  6b:  1^a=:36  :  1.  (2)  Acworth,  N.  H.,  La  Yilate,  near  Limoges,  and  the 
dianiie  of  Bodeumais,  ta  15'8— 134;  Cb  :  ta=7  or  8  :  1.  (8)  Another  fir.  Bodenmaia,.ta 27*1 ; 
Cb :  1Pa-:S  :  1.  (4)  A  third  fr.  Bodenmais,  ta  36*4;  Cb  :  1fa=about  2  :  1.  (6)  From  Haddam^ 
ta  30*4,  and  another  31-5;  Cb:  'ra=2'5  :  1.  (6)  In  another  from  Haddam  he  fopnd  only  10 
p.  c.  of  tantalic  add,  but  queries  the  result    Blomstrand  obtained  for  a  Haddam  apedmen  (anal 
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%)  6b :  ta=3 :  1,  with  G.=6151 ;  for  one  fr.  Bodenmaaa  (anaL  16),  Cb  :  ta=4 :  1,  with  a=2 
1-75;  another  fr.  B.  (anaL  17),  Cb:  1fa=2*6  :  1,  with  G.=6-26;  fop  one  ft.  Greenland,  no  ta 
^ith  G.=5*395.    His  results  all  give  for  the  0.  ratio  of  bases  and  acids  1:6. 

230.  8,  above,  gives  the  formula  8  (^e,  An)  Cb-h(i'e,  An)  ta;  and  No.  4,  2  (*e,  iin)  Cb+(S'e| 
Mn)  ta ;  whQe  1  gives  36  (fe^  fin)  Gb+(i'e,  An)  ta.  te  6b  corresponds  to  columbic  add  78'83, 
protoxyd  of  iron  21-17=100. 

Tho  following  are  the  G.  of  the  spedmens  employed  for  the  analyses  below: 

Qmnedicut,  anaL  2,  6-469-^'495;  3,  6*708;  4,  6-8;  5,  6-68—6-59;  6,  6-028—6*048;  7,  6*86. 
Bavaria,  anaL  9,  6*39;  11,  6-7;  12,  6-02  -6-06;  13,  6-976;  14,  5-971;  16,  6-698.  Ilmen  Mis,, 
auaL  19,  6'49— 6-73;  20,  6*461 ;  21,  5-447.  Greenland,  anaL  22,  28,  5875;  24,  6-40—6-42.  Chan' 
teUmbe,  anaL  27,  6*60—6*727.    Other  G.  are  as  follows: 

0.fr.Northfleld,  Mass.,  6*5,  Shepard;  ft.  Monte  Video,  a  A.,  6*660,  Maskelyne;  fk-.Haddam,  5*967, 
Scbrauf;  fr.  Middletown,  6*690  and  5-645,  id. ;  fr.  Greenland,  5-896,  id. ;  fr.  Bodenmais,  6*115,  id. 

The  Bodenmais  spedmens,  having  the  highest  G.,  g^ve  a  blade  powder;  and  others,  of  less,  a 
dark  reddish-brown,  but  as  a  result  of  partial  alteration,  Rose. 

The  angles  of  the  crystals  vary  considerably.  The  angles  above  given  are  those  calculated  by 
Schrauf  after  a  study  of  the  crystals  of  various  localities,  adopting  for  the  basis  i-i  A  1-3=104* 
30'  (obs.  on  Greenland  crystals),  and  i-*  A  i-5=ll2'*  10'  (112°  20',  obs.  on  Gr.  cryst).  The  author 
obtained  somewhat  different  results  from  a  Middletown  crystal,  f.  429  (this  Min.,  edit  of  1837. 
et  seq..  Am.  J.  Sd.,  xxiii.  160,  1837):  i-l  A  1-3=104°  62';  »-*  A  1=140°  40',  whence /A /=  100^ 
40';  i-lAi.S=158°  6',  whence  «  A  i-5= 111°  54';  OaH=160°  34',  whence  i-i  A  H=  109°  26'; 
O  A  1-3=136°  36';  0  A  2-1=119°  40';  1-3  A  1-3,  adj.,=150°  17'.  *  The  angles  /A  1=100°  40', 
0  A  i-t=160°  34',  correspond  to  the  dimensions  a:  b:  6=1*0584 :  1 :  12069.  Schrauf 's  measure- 
ments gave  him  for  ui  A  /=140°  30'.  fr.  Greenland  and  Bodenmais ;  i-i  A  i-t=108°,  fr.  B. 

The  crystals  from  Bavaria,  Miask,  Oonnecticut,  Chesterfield,  Id&BB,,  and  Monte  Video,  have  the 
general  form  shown  in  f.  429,  430,  though  sometimes  with  the  basid  plane  wanting ;  while  those 
of  Greenland  have  the  habit  generally  of  f.  431  (fr.  Schrauf 's  paper).  Occasionally  l^e  octahedral 
planes  are  very  much  elongated,  produdng  crystals  with  long  pyramidal  summits,  as  a  kind 
from  Acworth,  N.  H.  (Shop.,  Am.  J.  Sci.,  xvii.  358,  1830). 

Analyses:  1,  Wollaston  (PhiL  Trans.,  1809,  246);  2,  Schlieper  (Fogg.,  IxiiL  317);  3,  H.  Rose 
(ib.);  4,  Hermann  (J.  pr.  Ch.,  xliv.  207);  6,  0.  F.  Chandler  (Inaug.  Dissert.);  6,  Oeston  (Pogg., 
xcix.  617);  7,  T.  S.  Hunt  (Am.  J.  ScL,  IL  ziv.  340);  8,  Blomstrand  (Mem.  Univ.  Lund.,  1866,  J. 
pr.  Ch.,  xcix.  44);  9-11,  H.  Rose  (1.  c.);  12,  Avdejef  (Pogg.,  briiL  317);  13,  Jacobson  (ib.);  14, 
Chandler  (L  c);  16,  Warren  (Pogg.,  Ixxxv.  488);  16,  17,  Blomstrand  (I  a);  18,  H.  Miiller  (J.  pr. 
Ch.,  IviiL  183,  Ixxix,  21);  19,  Hermann  (J.  pr.  Ch.,  xxxviii  121);  20,  Bromeis  (Pogg.,  Ixxi.  157); 
21-*i3,  Oosten  (La);  24,  Hermann  (BulL  Soc.  Nat.  Moscou,  xxxix.  67,  1866);  25,  Miiller  (L  a); 
'26,  Blomstrand  (L  c.) ;  27,  Damour  (C  R.,  xxviiL  353);  28,  A.  Nordenskidld  (Beskrifu.  RnL  Min., 
1855,40): 

to       iin       Cu      da 


Cb    ta       Sn      W 


1.-  Oonnecticiit 

2.  Middletown 

3. 

4. 

5.  " 

6. 

7.  Haddam 

8. 


80 

78*83 

79-62 

78*22 

76*79 

79*80 

80*60 


0-29 
0*47 
0*4 
0*60 
066 
tr. 


0*26 


61*68  28*66  0*84    0*76 


9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


Bodenmais 


81-07 
81*34 
79*68 
80-64 
79-73 
75-02 
78-51 
66-48  22-79 


0*46 
0-19 
0-12 
0-10 
0*10 
0:47 
003 
0-58 


0*89 
1*47 
107 


17.  "  48-87  80-58 

18.  Tlrschenreuth     78*6 

19.  HmenMts.  80*47 
2a  "  78-60 
21.  "  76-66 
2*2.  Greenland  7604 
23.          »*  77-80 


0*91 


017 


0-42 
0*39 
0-17 


16 

16-66 
16*37 
14-06 
18*23 
15-00 
15*57 
18-64 

14-30 
18*89 
15-10 
15*33 
14*77 
17-22 
15*77 
16-82 

16*70 
15*1 
8-60 
12-76 
14*29 
16*91 
16-52 


Mn 

6 

4-71 

4*44 

6*63 

3-14 

4*60 

3*26 

4-55 

3*85 
8-77 
4*66 
4-65 
4*77 
3-59 
2-81 
2-89 


0*07 
006 


0*60 


0*13 
010 
0-12 

1*51 


2*96       

5*2         

6-09%2*44 
4*48Mg3*01 
[7*56]      — 

4-34       

4*96       


— =100  Wollaston. 

0-45,  Mg  0*22= 101-23  Schlieper. 

<r.=  100*96  Rose. 

,  Mg  0*49=99-06  Hermann. 

0-48=99*24  Chandler. 
— =99-86  Oesten. 

=99*92  Hunt. 

,  Ix  0*34,  Mg  0*42,  fl  0*16- 

100*19  B 

<r.=98-80  Rose. 

fr.= 99*29  Rose. 

m= 99-67  Rose. 
0-21=100  93  AvdejeH 
— =100*89  Jacobson. 
0*22=96*91  Chandler. 
0-30,  Mg  1-67=99*96  Warren. 

,  Zr  0*28,  Mg  0*40,  fi[  0*35  = 

100*11  B. 

,  %  0*14,  ti:  0*40=99*55  Bl 

=99*07  Muller. 

— ,  1"  2-0,  tJ  0*50=100  Herm 
0-75,  tr  0*56=100*17  Bromeis. 
0*54,  U  0-54=100  Oesten. 
0*54=98*22  Oesten. 
0*39=99*83  Oesten. 
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Cb     ta 

Sn 

w 

*e 

iin 

24.  Qreenlond    52*76  25'64» 

25.  "  Evigtok    18-74 

26.  "                  77-97 

0-16 
0-73 

0-13 

16-41 
16-40 
17-33 

4-60 
5-12 
3-28 

Cu     Ca 


27.  Chanteloube        78-74 


14-60    717       


— f  Mg  0*60=99*91  HenBana 

=100-42  Miiller. 

<r.,  2r  0-18,  Ag  0-28,  i»b  0*12=: 

99-92  B 

=100*41  Damour. 


28.  BjorkBkar,  Finl.  82-6  10       132      6-6         —     =102-2  Nordenakidld. 

*  Ilmenlc  acid  of  Hennann. 

WoUastoD's  analysis  was  made  on  foilr  grains  of  the  original  specimen  in  the  British  Koseum, 
sent  out  from  Connecticut  hy  Governor  Winthrop  to  Sir  Hans  Sioane. 

Pyr.,  etc. — Like  tantalito.  Yon  Kobell  states  that  when  decomposed  hy  fnsion  with  caustic 
potash,  and  treated  with  muriatic  and  sulphuric  acids,  it  gives,  on  the  addition  of  zinc,  a  blue 
oolor  much  more  lasting  than  with  tantaHte;  and  the  variety  dianite,  when  similarly  treated,  gives, 
on  boiling  with  tin-foilj  and  dilution  with  its  volume  of  water,  a  sapphire-blue  fluid,  while,  with 
tantalite  and  ordinary  columbite,  the  metallic  acid  remains  undissolved.  The  variety  from  Had- 
dam,  Ct,  is  partially  decomposed  when  the  powdered  mineral  is  evaporated  to  dryness  with  con> 
oontrated  sulphuric  add,  its  oolor  is  changed  to  white,  light  gray,  or  yellow,  and  when  boiled 
with  muriatic  acid  and  metallio  zinc  it  gives  a  beautiful  blue.  The  remarkably  pure  and  unaltered 
columbite  from  Arksut-fiord  in  Greenland  is  also  pi^tially  decomposed  by  sulphuric  add,  and  the 
product  gives  the  reaction  test  with  zinc,  as  above. 

Oba<---0ocurs  at  Babenstein,  Bavaria,  near  Zwiesel  not  fkr  from  Bodenmais,  in  granite,  with 
iolite  and  magnetite;  at  Tirschenreuth,  Bavaria;  atl^ammela,  in  Finland;  at  Chanteloube,  near 
Limoges,  in  pegmatite  with  tantalite ;  near  Miask,  in  the  Ilmen  Mts.,  with  samarskite ;  at  Her- 
manskar,  near  Bjorskar,  in  Finland;  in  Greenland,  in  cryolite,  at  Evigtok,  iu  brilliant  crystals ; 
distiemlnated  through  or  among  the  wolfhim  of  Auvergne,  and  detected  by  acting  with  aqua-regia, 
which  dissolves  the  wolfram  and  loaves  untouched  Uio  columbite  (Phipson,  Chem.  News,  1867, 
160);  at  Monte  Video,  a  A. 

In  the  United  States,  at  Haddam,  2  m.  from  the  village,  in  a  granite  vein,  some  of  the  crystals 
several  pounds  in  weight ;  also  at  the  chrysoberyl  locality,  but  not  now  accessible ;  also  at  the 
iolite  locality,  Haddam ;  near  Middletown,  in  the  "feldspar  "  or  "china-stone quarry,"  with  albite, 
abundant  in  fine  crystals  some  very  large ;  figure  429  represents  one  f  in.  long ;  another,  de- 
scribed by  Professor  Johnston  (Am.  J.  Sd ,  xxx  387),  weighed,  before  it  was  broken,  14  pounds ; 
and  the  part  figured  about  6  in.  in  length  and  breadth,  weighed  6  lbs.  12  oz.;  it  exhibits  the  faces 
i-i,  i-l,  i-2,  i;  i-&f  i-i,  and  another  imperfect  plane,  which  appears  to  bo  1-5.  At  Chesterfield, 
Mass.,  some  fine  crystals,  associated  with  blue  and  green  tourmalines  and  beryl,  in  a  vein  of 
albitic  granite;  Acworth,  N.  H.;  also  Beverly,  Mass.;  Northfield,  Mass.,  with  beryl;  Plymouth, 
N.  H.,  with  beryl;  Greenfield,  N.  T.,  with  chrysoberyl. 

The  Connecticut  crystals  are  usually  rather  fragile  from  partial  change;  while  those  of  Green- 
land are  very  firm  and  hard. 

The  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatdiett's  ezaminatioQ 
of  a  specimen  sent  by  Governor  Winthrop  to  Sir  Hans  Sioane,  then  President  of  the  Royal  Society, 
whicli  was  labelled  as  found  at  Neatneague.  Br.  S.  L.  Mitohill  stated  (Med.  Eepos.,  voL  vill)  that 
it  was  taken  at  a  spring  at  New  London,  Conn.  No  locality  has  since  been  detected  at  that  place. 
But  the  rediscovery  of  it  at  Haddam,  first  published  by  Dr.  Torrey  (Am.  J.  ScL,  iv.  52),  and  since 
near  Middletown,  about  7  m.  distant,  has  led  to  the  belief  that  the  original  locality  was  at  one  of 
these  places,  which  are  about  30  m.  W.  of  New  London. 

For  recent  papers  on  cryst  see  Desd.,  Ann.  d.  M.,  V.  viiL  395 ;  Schrauf)  Ber.  Ak.  Wien,  xliv. 
446,  1861;  Maskelyne,  Phil.  Mag.,  lY.  xzv.  41.  The  crystallograpMc  identity  of  the  Americau 
mineral  with  the  Bavarian  was  first  shown  by  Dr.  J.  Torrey  (Aan.  Lye.  N.  Y.,  i.  89,  1824). 

The  metal  of  columbite  was  named  columbium  by  Hatchett  in  1802,  fVom  (Jolumbia,  a  name  of 
America,  whence  his  specimen  was  received,  and  thus  came  the  name  coiumlnie  given  by  Jameson 
and  Thomson  (see  further  under  tantalite).  Rose,  after  investigating  the  metal  and  its  compounds, 
named  it  anew,  calling  it  niobium^  and  this  g^ve  rise  to  the  name  niobite.  Baieriie  is  from  the 
Gorman  name  of  Bavaria.  TorreliU  Thomson,  named  after  Dr.  J.  Torrey,  is  the  ordinary  Middle- 
town  columbite:  and  G'reen^aTufife  Breith.,  is  that  from  Greenland;  both  names  originated  partly 
In  erroneous  views  of  the  crystals  of  the  minerals.  I>ianiie  is  the  Bodenmais  columbite,  in  which 
V.  XoboU  supposed  he  had  discovered  the  acid  of  a  new  metal,  which  he  called  dtanium. 

No  good  reason  has  been  given  for  substituting  niobium  for  columhium;  and  yet  most  English 
chemists,  as  well  as  European,  have  thus  far  followed  Hose  in  rejecting  the  name  given  by  th€ 
English  discoverer.    The  rule  of  priority  demands  recognition. 

476.  TAPIOUm.    TapioUt  A,  K  Nordenskidld,  (Efv.  Ak.  Stockh.,  443,  1863.    Tantalite  (ft 
Sukula)  Arppe^  Act  Soc  ScL  Fenn.,  vi.  690,  1861. 
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Tetoigonal.      (?  A  1-^=147°  7';    a=0-6464.    1  A  1  in  same  pyramid 

.^.  ^      .  .    .^.        .     Cleavaff 


eavage 


123°  1',  over  base  84°  62' ;  Oh  1=137°  34' ;  1  A  1^=151°  30'. 
indistinct. 

H.=6.      G.=7-35— 7-37,  Nord.;  7*17— 7*36,  Arppe.     Lustre  strong 
adamantine,  approaching  metallic.     Color  pure  black. 

Ck>mp.~]^e*  Ya*=Taiitalie  add  83*1,  protozjd  of  iron  16*9=100.    Analyses :  1,  Arppe  (L  c.) 
2,  Nordenskiold  (L  c.) : 

fa  Sn  f^ 


1.  Sukula 

2.  » 


(I)  88-18 
(I)  83-06 


0-82 
1-07 


16-77=99-77  Arppe. 

15-78=99-91  Nordenskiold.     Tr.  of  W  with  Sn. 


Pyr.,  etc. — B.B.  behaves  like  tantalite,  but  gives  no  reaction  for  manganese. 
Obs. — Occurs  near  the  Kulmala  farm,  in  the  village  of  Sukula,  in  the  parish  of  Tammela,  Jm* 
land,  in  white  pegmatjte  granite,  with  beryl,  tourmaline,  and  arsenopyrite. 
Named  from  an  ancient  Finnish  divinity. 

476.  HmiiMmi.    Bjehnit  A,  K  UordenOaoldt  Pogg.,  ozi  286,  1860. 

Crystallization  indistinct.    Massive,  without  apparent  cleavage. 
H. = 5.     G. = 5 '82.     Lustre  metallic.     Color  pure  black.    Streak  grayish- 
black.     Fracture  granular. 

Oomp. — A  stanno-tantalate  of  iron,  uranium,  and  yttria.    Analysis :  Nordenskiold  (L  a) : 

ta     8n,W  Ou       tr      te     Mn      Ce       Y      %      Oa       iQC 
62-42    6-56    010    487     806    8  82     1-07     619    0-26    4*26     3-26=99-37. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  inflisible,  but  turns  brown 
in  O.F.  With  salt  of  phosphorus  easily  dissolved  -to  a  bluish-green  glass.  With  borax  dissolves 
to  a  clear  glass,  whidi  remains  unchanged  on  flaming.  With  soda  on  charcoal  gives  metallic 
spangles  (Nordenskiold). 

Obs. — From  the  Kararfvet  mine,  near  Fahlun,  Swedon,  along  with  garnet,  pyrophysalite,  gado- 
linite,  asphaltum,  in  a  pegmatyte  granite. 

477.  YTTROTANTAUTB.    Yttrotantal  Ekdferg,  Ak.  H.  Stockh.,  xxiil  80,  1802.    Tantale 
oxid^  yttrifere  ff.j  Tr^  1822.    YttroilmeDit  Herm,,  J.  pr.  Ch.,  mviii.  119,  1846. 

Orthorhombic.  /A  7=123°  10';  0  A  2-1=103°  2&;a:h:  c=2-093i  :  1  : 
1*8482.  Observed  planes :  0 ;  vertical,  i-i,  /,  i-2,  i-2, 
i^  ;  domes,  1-t,  2-1.  0  A  1-J=131°  26',  i4  A  1-?=138° 
34',  U  A  7=118°  25',  «  A  ^5=137°  16',  i-i  A  t-2= 
105°  9',  i-i  A  i-2,  ov.  i-?,=94°  32',  i-2  A  i-2,  adj.,= 
149°  42',  i-l  A  i-5=159°  43'.  Crystals  often  tabular 
parallel  to  i-t.    Also  massive ;  amorphous. 

H.=5— 5'5.  G.=5*4— 5*9.  Lustre  submetallic 
to  vitreous  and  greasy.  Color  black,  brown,  brown- 
ish-yellow, straw-yellow.  Streak  gray  to  colorless. 
Opaque  to  subtranslucent.  Fracture  small  conchoi- 
dal  to  granular. 

Ttterby. 

Var. — 1.  The  black  yttrotantah'te,  of  Ytterby,  is  iron-black,  sub- 
metallic  in  lustre,  and  has  0-.= 5*395,  Berz. ;  6*67,  Peretz;  after  ignition  6*40,  Peretz;  7*09,  Nor- 
denskiold.   Often  in  crystals. 

2.  The  yellow  of  Ytterby  is  amorphous  or  indistinctly  crystallized,  and  has  G. =6*882,  Ekeberg; 
6*458,  Ohandler ;  after  ignition,  6-40,  Peretz;  5*845,  Ohandler.  8.  The  ydUno  from  Karaif^e 
has  O. =6*640^  Ghydenius.    This  variety  contains  much  uranium. 
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Hennann  caDfl  the  mineral  of  anal.  5,  6,  7,  yUroiantaUte,  and  that  of  his  own  analysis  yUrcUm» 
niie,  giving  G.=4'88. 

Oomp. — Tantalate  of  yttria  and  lime,  or  jttria,  lime,  and  iron,  with  some  protozydof  uranium; 
(1^,  fe,  Oa,  tJ)~  ta*=,  if'J' :  Ca :  *e  :  6=6  :  2 :  1  : 1,  Tantalic  add  62-5,  yttria  22*6,  lime  6-2,  prot. 
ozyd  of  iron  3-4,  prot  uranium  6*3=100.  Analyses :  1-4^  Berzelius  (Afhandl.,  iv.  268,  272, 
Schw.  J.,  xvi  451);  5,  Peretz  (Fogg.,  IxziL  165);  5 A,  same,  with  4'86  d,  the  mean  loss  by 
ignition  (Ramm.  Min.  Oh.,  400) ;  6^  Chandler  (Inaug.  Dissert) ;  7,  Polyka  (Inaug.  Dissert) ;  8, 
Nordenskiold  (Pogg.,  czi.  280);  9,  J.  J.  Obydenius  (ib.,  284);  10-12,  Hermann  (Bull  Soa  Nat 
Mosc,  zzzviil  358) : 

ta     W        Sn        tJ      t  te    ftg    Ca    Cu     fi 

1.  Ytterby,  ycMow     60'12  104      ^662  29Y83Pel-16  0*50 =99-22  Bert 

2.  "  "  59-50  1-25  "  3-23  2990  "  2-72  829 =9989  Berz. 

3.  "  black  67-00  8-26  "  0-50  20-25  "  8-60   6-25 =95-76  Beiz. 

4.  "  bnJL^hk.  61-82  2-59  "  Ml  38-52  "  0-55   3-26 =97-85  Berz. 

5.  "  black  68-65  0-60  "3*94  21-25      6*29  1*40  7-65  0-40   =100  08  Per. 

5A  "  "  55-80  0-57  875  20*22      5-96  1-3S  7-18  040  4-86=100-07  Per. 

6.  "  yellow  67-27  1-85  0-10      6-10  18-64      4-82  0-75  4-78  0*69  6  00=100  GhandL 

7.  "  "  55-60  0-49  O'lO      7  00  25-52      077  0*19  3*60  0*43  4-11=99 67  Pot. 

8.  "  black  66-66  887 0*82  19-56      890   4*27    ir,    6-68=100-66 N. 

9.  KtLTar^etfbroum  56-44 ZnO-42      119  80*48      3-27   227  0*27  4*83=99-12  Chyd. 

ta*    Cb*     *i     th    tr       t   (Ce,La,l)i)  *e    An   Ag    Oa     fi 

10.  Ytterby        61*83       1*60   5-64  19*74       tr.  806  100   208  1-66=101-01  H. 

11.  "  57-81       500   1-87  18*30      2*27       13*61  0-33 0-50   =100-59  H. 

12.  "        81-29  23-80  8-00  2-88  301  21-03      2-48       11-07  0-26  0*80 =99-57  H. 

*  Hermann*!  llmenio  add.  ^  Nlobons  acid  of  Hennaon. 

Blomstrand  has  foimd  16  p.  c.  of  oolumbio  acid  in  the  yellow  yttrotantalite ;  he  regards  Her^ 
mannas  ilmenic  acid  as  having  no  existence.  Marignac  confirms  this  statement,  and  has  shown 
ilmenic  add  (0.  8-8)  to  be  columbic  acid  mixed  with  titanic  acid,  while  his  "nlobic  "  add  (G.=5) 
contained  tantalic  acid.    In  anaL  1,  2,  4-64  p.  a  of  iGC  were  found,  and  in  3,  5*43. 

Pyr.,  etc. — In  the  dosed  tube  yields  water,' the  black  varieties  turn  yellow.  On  intense  igni- 
tion both  varieties  become 'white  and  give  off  traces  of  fluorine.  B.B.  inftisible.  With  salt  of 
phosphorus  dissolves  with  at  first  a  separation  of  a  white  skeleton  of  tantalic  acid,  which  with  a 
strong  heat  is  also  dissolved;  the  black  variety  from  Ytterby  gives  a  glass  faintly  tinted  rose-red 
from  the  presence  of  tungstic  add ;  the  dark  and  yellow  varieties  give  a  faint  green  bead  on 
cooling,  due  to  the  presence  of  uranium.  The  mineral  from  Finbo  and  Kararfvet  gives  an  iron 
glass.  With  soda  reacts  for  manganese.  With  soda  and  borax  on  charcoal  gives  traces  of  metal- 
lic tin  (Berzelins).  Not  decomposed  by  adds.  Decomposed  on  fusion  with  bisulphate  of  potash, 
and  when  the  product  is  boiled  with  muriatic  add  metallic  zinc  gives  a  pale  blue  color  to  the  solu- 
tion which  soon  fades. 

Obs.^ — Occurs  in  Sweden  at  Ytterby,  near  Yaxhobn,  m  red  feldspar ;  at  the  KarariVet  mine, 
and  at  Finbo  and  Broddbo,  near  Fahlun,  imbedded  in  quartz  and  albite,  associated  with  garnet, 
mica,  and  pyrophysalile. 

On  cryst  see  A.  E.  Nordenskiold,  (Effr.  Ak.  Stockh.,  1860,  28,  dted  in  Fogg.,  cxL  280,  and  J. 
pr.  Ch.,  Ixxxi  193. 

The  name  ytiroianialite  alludes  to  the  composition.  TUrmlmenUe  was  given  to  a  variety  by 
Hermann  upon  the  discovery  in  it  of  his  supposed  new  metal  ihnenium. 

478.  SAMARSEITB.  TJranotantal  K  Rose,  Fogg.,  xlvilL  656,  1839.  Samarskit  M.  Rose 
Fogg.,  Ixxi.  157,  1847.  Uranoniobit  H,  Rose,  Pogg.,  IxxL  166,  1847.  Yttroihnenit  Herm^ 
xlii  129,  1847,  J.  pr.  Ch.,  xHv.  216,  1848. 

Orthorhombic.  Angle  of  prism  t-2,  ISS*"  to  136*'  (whence  /A  7=100* 
40'  to  101°  40',  near  that  of  eolumbite).     Usually  in  flattened  grains. 

H.=5-5~6.  G.=6-614-5-76 ;  5-45-5-69,  North  Carolina.  Lustre  of 
surface  of  fracture  shining  and  submetallic.  Color  velvet- black.  Streak 
dark  reddish-brown.     Opaque.     Fracture  subconchoidaL 

Ck>mp.— Analyses :  1,  2,  3,  Peretz,  under  the  direction  of  Rose  (Fogg.,  IxrL  157);  4,  Ohandtoi 
(Inaug.  Dissert);  6,  Hermann  (J.  pr.  Ch.,  L  178) ;  6,  T.  S.  Hunt  (Am.  J.  ScL,  11.  xiv.  341) : 
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L  Miaak               56-38  14-16  15*43      915  O'SO    0*92=96-84  Peretz. 

2.  •*                    56-00  16-70  15-90  1104  075     102=101-41  Perete. 

3.  "                   65-91  16-77  15-94      8-36  0-76     1-88=99*61  Peretz. 

4.  "  55-10  0-48  19*22  15*06  491  0*26  1*00,  §n  0*26,  Cu  0-07=96*85  Chandler 
6.  "  56*86  ^16*63  8*87  18*29  0*50, Ce,  La 2*85,  Mn  1*20, igD. 0*33=1000311. 
«.  N.  Carolina  54-81  "17*08  14-07  11-11,  Ce,  La  8*95,  ign.  0-24=101-21  Hunt 

Later  Finkener  and  Stephana  hare  obtained  frpm  the  Miask  muieral  (H.  Rose  in  Terh.  Ifin. 
6tPet,  1863,  13): 

Cb      W       9      2r      §n      ¥h      f*e     An      Cu     Ce       t'      %     Ca      & 
47-47    1*36    11-60    4*85    OS      605    11*02    0'96    0-25    3*81    12'61    0*14    0'78    0-45=100*65 
50*17         11*08    4-25    0*63     5*55    10-55    1*60     15*90  004   0*64    0-40=100-82 

Giving  for  the  0.  ratk>  between  the  Sb  [+W]  and  the  other  ingredients  9*49  :  9*65=1 :  1, 
whence  the  general  formula  (&",  fi,  fet)»  Ob" 

Pyr^  etc. — ^In  the  closed  tube  decrepitates,  glows  like  gadolinite,  cracks  open,  and  turns 
black,  and  is  of  diminished  density.  B.B.  (Uses  on  the  edges  to  a  black  glass.  With  borax  in 
O.F«  gives  a  yellowish-green  to  red  bead,  in  B.F.  a  ^Uow  to  greenish-black,  which  on  flaming 
becomes  opaque  and  yellowish-brown.  With  salt  of  phosphorus  in  both  flames  an  emerald- 
green  bead.  With  soda  yields  a  manganese  reaction.  Decomposed  on  fUsion  with  bisulphate 
of  potash,  yielding  a  yellow  mass  which  on  treatment  with  dilute  muriatic  acid  separates  white 
tantalic  acid,  and  on  boiling  with  metallic  zinc  gives  a  fine  blue  color.  Bamarskite  in  powder  is 
also  sufficiently  decomposed  on  boii'mg  with  concentrated  sulphuric  add  to  give  the  blue  reduc- 
tion test  when  the  add  fluid  is  treated  with  metallic  zinc  or  tin. 

Obs.— Uranotantalite  oocurs  in  reddish-brown  feldspar,  with  crystallized  Sdsdiynite,  in  the 
Ilmen  mountains,  near  Miask  in  the  UraL  The  largest  pieces  met  with  were  of  the  size  of 
hazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  i-5  Instead  of  uZ  (as  in  mengite),  then  /A  /becomes 
lOO'^  57'  to  102*  20\ 

Named  after  ihe  Bnssian,  t.  SamarskL 

479.  BXTXEMITXI.    Euxenit  Scheenr,  Pogg.,  L  149,  1840,  IzxiL  566. 

Orthorhoml)ic.  Form  a  rectangular  prism  (i-i,  i-i)  with  lateral  edges 
replaced  by  Tj  and  a  pyramid  at  summit,  also  with  a  macrodome  m4. 
I A  7=126%  irl  A  m-I=154°  30',  iri  A  pyramid=107°,  Dahl ;  I A  7=120°  ?, 
t-i  A  77^.^=153^  i-i  A 7/i-J=124:°,  i-J  A  pyr.=136°,  Greg;  prism  of  141'', 
macrodome  of  59°  15',  Breith.     Cleavage  none.     Commonly  massive. 

H.=6-5.  G.=4:-60,  Jolster,  Scheerer;  4-73— 4-76,  Tvedenstrand,  id. ; 
4-94— 4-99,  ib.,  Breith.;  4-89-4-99,  Alve,  Forbes;  4-96,  Chydeniusi 
Lustre  brilliant,  metallic-vitreous,  or  somewhat  greasy.  Color  brownish- 
black;  in  thin  splinters  a  reddish-brown  translucence  lighter  than  tlie 
Btreak.  Streak-powder  yellowish  to  reddish-brown.  Fracture  subcon- 
choidal. 


Cb+fais 


p.— A  oolumbO'tantalate,  oontaining  titanic  acid,  yttrinm,  and  uranium.    0.  ratio  for  It,  ¥i, 
(from  mean  of  anal  3,  4)  8  :  6  :  7 ;  and  if  the  titanic  is  basic,  the  ratio  for  the  bases  and 


t  2  :  1,  which  wonld  give  the  formula  (ft*  fif{Cb,  fa).  If  fi  is  acid,  the  ratio  is  8  :  13. 
Hermann  nuikes  it  isomorphoua  and  similar  in  formula  with  sDSchynite.  Analyses :  1,  2,  Scheerei 
{L  c.);  3,  Forbes  A  Dahl  (Bd.  N.  Phil.  J.,  IL  I  62);  4,  Strecker  (J.  pr.  Ch.,  briv.  384);  5,  Ohy 
denitts  (fiulL  Boa  Gh.,  yL  484, 1866) : 

Cb,fa     tt     Xl     tr     te     Oe    La     *•     »g    6a     tt 

l.  Jolster  49-66    7-94  6-34  218  0 96  2509  029  2'47  3*97  Scheerer. 

1  Tredenstrand       63-64        7-68  2*60       2-91      28*97 4-04=99-74  Scheerer. 

3.  Aire  38-68  14-86  8-12  5-22  1*98  3-31    29-36  019  137  2-88=100-37  P.  A  D. 


4.  Tromoen         87*16  16*26  8-46  8-03  26-46  6*26  2-68=100  89  Streoker. 

5.  Arendal  64-28 fii6-28      84*68 2-60=97-74  Chydeniua 
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OXYQVN  COHPOTTIIDB. 


The  Jdifrter  euxeoite  .oontaius  the  most  titanic  acid;  yet  Scheerer  does  not  doubt  flie  tde&tit; 
of  the  two  minerals. 

Cbjdenius  has  shown  that  the  mineral  contains  thoria,  and  only  traoec  of  ozyd  of  oeriuni. 
Marignac  (Bib.  UniT.,  xzy.  29,  1866)  found  52*28  of  metallic  acid,  consisting  of  about  32*5  p.  c.  of 
Cb  and  29*7  of  titanic,  the  ratio  of  the  two  being  stated  at  268  :  243. 

l^yr^  etc. — B.B.  iufusible.  Dissolves  in  borax  and  salt  of  phosphorus,  giving  a  yellow  bead 
while  hot;  with  salt  of  phosphorus  shows  a  yellowish-green  (uranium  reaction)  on  oozing,  if  8uf« 
flciently  saturated  (Scheerer).  When  decomposed  by  fusion  with  caustic  potash,  and  subsequently 
treated  with  water,  and  tills  solution  neutralized  with  muriatic  acid,  it  gives  a  precipitate,  which, 
boiled  with  concentrated  muriatic  add  and  tin-foil,  gives  a  clear  sapphire-blue  fluid,  which  changea 
to  an  olive-green,  and  finally  bleaches.  If  tiie  residue  of  the  fVision  after  leaching  is  treated  with 
muriatic  acid  and  boiled  with  tin-foil,  it  yields  on  dilution  a  pale  rose-red  color  (r.  Kobell). 
The  mineral  is  sufBycient]|y  attacked,  on  evaporation  with  sulphuric  add,  to  give  a  whitish  residney 
which,  treated  with  metallic  zinc  or  tin,  affords  the  characteristio  blue  reduction  test 

Obs. — Occurs  at  Jolster  in  Norway,  imbedded  in  feldspar  and  sometimes  in  scaly  mica,  the 
largest  crystals  2  in.  long  and  i  in.  wide,  but  usually  much  smaller;  also  near  Tvedenstrand;  at 
^Ive,  island  of  Tromoen,  near  Arendal;  at  Horeljar,  near  Naskilen. 

Named  by  Scheerer  from  <v{(v«f,  a  strang&'t  in  allusion  to  the  rarity  of  its  occurrence. 

480.  JBSOH7NXTB.    ^sdiynit  J^rz.,  Jahiesb.,  ix  195,  1828. 

Orthorhombic.   I A  7=91^  34J',  O  A  l-i=145^  18',  Kokscharof ;  a:h:c 
=0*69244 : 1  :  1*0279.    Observed  planes :  O  (not  common) ;  vertical,  i-5,  /, 
i-t ;  brachydome,  2-J ;  octahedral,  1-5.  Crystals  usually  long 
prismatic  and  striated.     Cleavage :  i-t  in  traces,  or  none ; 
none  observable  according  to  Kokscharof. 


i-2Ai-2=128*'6' 
i-2  A  i-i=115  67 
/AM=13413i 
2-iA2-?,  top,=73  10 


2-z  A  i-i=143^  25' 

1-2  A  1-2,  adj.,=136  56i 

irZ  A  1-2=146  60 

2-J  A  1-2=128  16 


H.=5-6.  G.=4-9-5-14;  5-118,  Miask,  Kokscharof. 
Lustre  submetallic — resinous,  nearly  dull.  Color  nearly 
black,  inclining  to  brownish-yellow  when  translucent. 
Streak  gray,  or  yellowish-brown,  almost  black.  Subtrans- 
lucent — opaque.     Fracture  small  subconchoidal. 

Oomp. — DoubtfiiL  The  mineral  described  by  Berzelius  and  analyzed  by 
Hartwall  differs  much  in  the  pyro^ostic  and  other  characters  given  flrora 
that  fh>m  the  same  locality  investigated  by  Hermann,  and  the  identity  of  the 
two  is  not  yet  certain.  Scheerer  found  no  oroonia.  Analyses :  1,  Hartwall  (Pogg.,  zvlL  483, 
Jahresb.,  ix.  196);  2-4,  Hermann  (J.  pp.  Oh.,  xxxL  89,  xxxviL  116,  L  170,  Ixviii  97);  5,  id.  (BuIL 
Soc.  Kat  Moscou,  zzzviiL  472,  J.  pr.  Ch.,  xcix.  288);  6,  id.  (Bull  Soc.  Kat  Mosoou,  zzzix.  56, 
1866): 

ta,Ob     Tfi        Zr     Sn     th      te     Se       Ce       La       "t"       Ca       fi 

1.     660      20-0    0-6 16-0     8-8 

2.  88-89     11-94?  17-62 17-65   248     4-76     9-35    240 

3.  8505     10-56?  17"58 482   16-69    11-13     4-62   

4.  83-20     26-90 6-46  22-20    612      6-22      1-28   


^,l?e2-6=r97-9H. 

l-66=101-05  Herm. 
1-66 =100-61  Henn. 
1-20=:  100*67  Herm. 

5.  82-30*   15-06 22*91     600  16-96«  6-30    1*60     1-70— 100*72  Herm. 

6.  88-69»»   16-12 22*57     658  14-36«  4*30    2*16     1-60=10018  Hena 

•  Made  S9D0  llmenic  add  (nr,  later,  18-28  Umenio,  and  16-72  ilmenou  add)  pins  8*80  nioboas  add. 
b  Made  8016  llmenic  a(Qid  plus  8*48  ntobous  add.  c  Oe  0,  La  0,  DI O. 

Hermann's  analyises  afford, for  the  0.  ratio  of  bases,  Ifi,  Cb+ta  7*9  :  6  0  :  8*2,  as  deduced  by 
him,  or  13*9  :  8-2  for  bases +'i('i,  and  Cb  +  Ta.    His  Hmenic  acid  is  made  tantalio  and  Columbia 

Pyr.,  etc. — ^In  the  open  tube  yields  water  and  traces  of  fluorine.  B3.  in  tiie  forceps  swella 
up  snd  changes  its  color  from  black  to  a  rusty  brown.    In  borax  dissolves  easily  in  O.F.,  giving 
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a  jellow  bead  while  hot,  and  on  oooling  becomes  colorless ;  in  B.F.  with  tin  g^yes  a  blood*rcd 
bead.  More  difficultly  soluble  in  salt  of  phosphorus ;  with  a  small  amount  of  the  assay  gives  a 
colorless  bead,  while  with  a  larger  quantity  there  separates  a  white  substance  which  clouds  the 
bead ;  in  ILF.,  with  tin  on  chsorooal,  yields  an  amethsrstine  glass  (Berzelius).  Decomposed  on 
fusion  with  potash;  yields  reactions  similar  to  those  mentioned  under  euzenite  (y.  KobeU).  It  is 
also  sufficiently  decomposed  by  sulphuric  add  to  show  the  reduction  test  with  zinc. 

Obs^ — From  lOask  in  the  Ilmen  Hts.,  in  feldspar  with  mica  and  zircon ;  also  with  eudase  in 
the  gold  sands  of  "Kaufmann^s  Bakakin,"  in  the  Orenburg  District,  Southern  UraL 

Named  from  alax^^,  skame^  by  Berzelius,  in  allusion  to  the  inability  of  chemical  science,  at  the 
time  of  its  dlsoovery,  to  separate  the  two  unlike  substances,  titanic  acid  and  zirconia. 

On  cryst  see  Brooke,  PhiL  Mag.,  x.  188  ;  Rose,  Beis.  UraL,  ii.  70 ;  Desdoizeaux,  Ann.  d.  Mi 
rV.  il  849;  Kokscharo^  Min.  Bussl.,  liL  884,  !▼.  63,  100.  Rose  made  »-2  A  ^2=127°  19',  and 
2-1 A  2-{=7S''  44',  which  he  says  are  approximations  only,  the  faces  being  rough.  Fig.  483  is  by 
Boae. 


481.  POLTORA8B.    Polykras  Scheerer^  Fogg.,  bdi  430,  1844. 

Orthorhombic.    /A  7=95^,  O  A  l-i=134°  15';  a:i: 
c=l'02655  :  1 : 1'0913.  Observed  planes  as  in  the  figure. 


434 


O  A  2.1=118°  0' 
^  A  1=125  41* 
0  A  1-3=139  59 
1-5  A  1-8,  mac., =96  40 
1-8  A  1-3,  brach.,=152 


1  A  1,  mac.,=112°  82' 
1  A  1,  brach.,=106  24 

i-i  A  1-3,  ov.  i-J,=140 

i-t  A  i-S=160 

2-J  A  i-J=162 


Crystals  thin  linear.    Cleavage  none. 

H.=5-5.  G.=5-09-5-12.  Lustre  bright.  Color  black; 
in  splinters  brownish.  Streak  grayish-brown.  Fracture 
conehoidal. 

Conip.*-Aceording  to  Scheerer,  contains  columbic  acid,  ozyd  of  uranium,  titanic  add,  zirconia, 
czyd  of  iron,  yttria,  and  protoxyd  of  cerium,  with  a  little  alumina,  and  traces  of  lime  and  magnesia. 

Pyr.,  etc.— In  the  closed  tube  decrepitates,  and  gives  traces  of  water.  B.B.  in  the  forceps 
glows,  and  turns  to  a  light  grayish-brown  color,  but  is  infusible.  Soluble  in  borax,  giving  in 
O.F.  a  clear  yellow  bead,  which  in  B.F.  with  tin  turns  brown.  In  salt  of  phosphorus  gives  a 
clear  yellow  glass,  which  on  cooling  is  greenish ;  in  B.F.  the  color  becomes  darker.  With  soda  no 
reaction  for  manganese,  and  on  charcoal  no  metallic  partides.  Decomposed  by  evaporation  with 
oonceutrated  sulphuric  add;  the  product,  treated  with  muriatic  add,  gives  onboUmg  with  me- 
tallic zinc  or  tin  a  deep  azure-blue  solution,  which  does  not  fade.  The  dilute  solution  gives  a 
deep  orange  to  turmeric  paper  (zirconia). 

Obi. — From  Hitteroe,  Norway,  in  granite  with  gadolinite  and  orthite ;  crystals  i  to  I^  in.  long; 
also  near  Dresden. 

Named  from  iri/Adf,  manyj  and  KpAan^  mixiure. 

N.  B.  Moller  makes  the  so-called  polycrase  of  Brevig  certainly,  and  that  of  Hitterde  probably, 
identical  with  polymignite  (J.  pr.  Gh.,  Ixix.  318).  Scheerer  mentions  a  prism  of  93**  32'  (B.  H. 
Ztg.,  zvlL  22),  and  Breithaupt  one  of  59'  and  121°. 


482.  POLTMXONITB. 


Orthorhombic.  /A  7=91°  44',  O  A  l-f=144* 
S']a:i:  c=0'7252  : 1 : 1-0308.  Observed  planes 
O;  H  2-i,  4-i,  i4;  2-2. 

O  A  l-i=144°  63'  2-2  A  2-2,  mac.,=136^  28' 

O  A  2-J=125  15  2-2  A  2-2,  brach.,=99  14 

O  A  2-2=121  49  2-2  A  2-2,  bas.,=116  22 

i-J  A  4-1=160  26  1-i  A  1-i,  ov.  6>,=109  46 

i-J  A  2-2=111  46  i-i  A  l-i=125  7 


Bendm,  Ak.  R  Stockh.,  388, 1824. 
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Cleavage :  i-?  and  0  in  traces.  CrystalB  generally  slender  and  thin,  and 
striated  longitudinally, 

H.=6'5.  G.=4-77--- 4*85.  Lnstre  siibmetallic  but  brilliant,  Coloi 
black.  Streak  dark  brown.  Opaqne.  Fractnre  perfect  conchoidal,  pre- 
senting, like  the  surface,  a  brilliancy  almost  metallic. 

Oomp. — AccordiDg  to  an  analysis  by  Berzellus  (Ak.  H.  Stockh.,  il  339, 1824^  imperfect  Ixy 
cause  of  the  difiBcult  separation  of  the  tltanio  add  and  zirconia : 

ft 46-30    Zr  14-14    Pe  12-20    Ca  420    »n  2*70    €e  6*00    ^11-50=9604, 

with  a  trace  of  potash,  magnesia^  silica,  and  ozyd  of  tin.  The  blowpipe  reactions  indicate  the 
probable  presence  also  of  colvmCtAc  or  ianJljalic  acid  as  an  essential  constituent  (Brush). 

P3rr*}  etc. — ^B.B.  infusible,  and  unchanged  in  color.  With  borax  dissolves  readily,  giving  an 
iron  bead;  with  more  of  the  assay  becomes  brownish-yellow  on  flaming,  and  opaque  on  coo^ig; 
with  tin  in  B.F.  turns  reddish-yellow.  With  salt  of  phosphorus  not  easily  acted  upon,  gives  a 
reddish  tinge  in  R.F.,  which  is  unchanged  by  tin.  With  soda  shows  traces  of  manganese  (Ber^ 
zelius).  The  powdered  Frederlcksvam  mineral,  heated  with  concentrated  sulphuric  aoid,  gives 
a  whitish  residue,  which,  treated  with  muriatic  acid  and  tin-foil,  gives  a  beautifid  azure-blue  color, 
indicating,  as  under  polycrase,  the  presence  of  some  other  metallic  acid  in  addition  to  titanic^ 
which  of  itself  gives  only  a  violet  color.  The  dilute  add  solution  gives  with  turmeric  paper  the 
orange  color  characteristic  of  zirconia. 

Obs.— Occurs  at  Frederidcsvarn  in  Norway,  imbedded  in  feldspar  and  ziroon-syenite.  Its  crys- 
tals sometimes  exceed  an  inch  in  length.    Reported  by  Shepard  as  occurring  at  Beverly,  Mass. 

483.  FBRanSONrm.    Matdinger,  Ed.  PhiL  Trans.,  x.  274^  1826. 

436.  Tetragonal,  hemihedral.      0  A  1-^=124''  20  ;  a= 

1464:.  Observed  planes  as  in  the  annexed  figure. 
O  A  1=115°  46',  1  A  1=100°  54',  and  128°  28',  S-f  A 
3^1=91°  59',  i-f  A  3-1=169°  IT.  Cleavage:  1,  in 
distinct  traces. 

H.=5-5~6.  G.=6-838,  Allan;  5-800,  Turner. 
Lustre  externally  dull,  on  the  fracture  brilliantly 
vitreous  and  submetallic.  Color  brownish-black  ;  in 
thin  scales  pale  liver-brown.  Streak  pale  brown. 
Subtranslucent — opaque.  Fracture  imperfect  con- 
choidal. 

Oomp.,  Var.— Varies  much  in  composition,  according  to  the  anal- 
yses, like  other  columbium  minerals,  and  probably  as  a  result  of  aIter-> 
ation.    The  description  abore  given  is  from  (I)  the  Greenland  fergusonite. 

2.  A  mineral  from  TUerby^  according  to  Kordenskiold,  is  very  similar  in  its  hemihedral  crystal- 
lization and  form,  but  contains  6  p.  c.  of  water  (anal  3,  4) ;  as  pyrochlore  is  sometimes  hydrous, 
this  peculiarity  may  be  one  of  the  effects  of  alteration.  It  has  an  imperfect  basal  deayage ;  a  vit- 
reous to  greasy  lustre ;  a  dark  brown  color :  H.=4-5 ;  G.=4'89 ;  and  is  feebly  subtranslucent 

3.  Tynfe  Forbes  (Ed.  N.  PhiL  J.,  I  67,  1855,  and  Phil.  Mag.,  IV.  xiiL  91)  occurs  in  square 
pyramidal  cr3rstal8  like  those  of  fergusonite,  and  sometimes  2  inches  long,  with  occasionally,  ac- 
cording to  Kenngott,  planes  corresponding  to  0,  1,  3,  f ,  and  hemihedral ;  but  with  ti)e  &oefl 
too  uneven  for  exact  measurement.  It  has  one  cleavage  distinct,  and  traces  of  two  others ;  color 
brownish-black;  H.=6'5;  G.=5'13— 6*56,  Forbes;  5-656,  Kenngott  It  contains  water,  but 
approaches  fergusonite  in  composition  (anal.  5,  6).  It  is  from  Hampemyr  and  Helle,  near 
ArendaL  Norway,  and  the  crystals  often  stand  on  plates  of  black  mica. 

4.  A  mineral  from  the  Norwegian  locality  of  tyrite,  and  supposed  to  be  that  species  (the  speci- 
men having  been  sent  as  such  from  Krantz  to  H.  Bose),  has  been  analyzed  with  still  different 
results  by  J.  Potyka  (P/>gg>,  evil  690),  he  finding  in  it  7  p.  c.  of  potash  (anal  7).  It  was  an 
irregular  mass  imbed  led  in  reddish  feldspar,  had  no  cleavage,  a  submetallic  lustre,  a  black  colorf 
redmsh-brown  at  the  edges  in  thin  splinters,  a  reddish-brown  streak,  and  H.=4,  G.=5*124. 

Tins  last  mineral,  the  tyrite,  the  Ttterby  mineral,  and  fergusonite,  may  be  four  distinct  specie^ 
but  it  does  not  appear  probable. 
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6.  BragHe  of  Forbes  and  Dahl,  firom  Helle,  Narc8t5,  Alve,  and  i^skero,  Norway,  has  bcon  re 
ferrftl  to  ferg^sonite  bj  J.  A.  Michaelson  (J.  pr.  Oh.,  zc  108).  F.  &  D.  describe  the  mineral  n\ 
tetragonal,  with  H.= 6— 6*6;  G.=5'13— 5*36;  color  brown;  streak  yellowish-brown ;  lustre  sub* 
metaUic ;  thin  splinters  transluoent ;  and  as  losing  water  when  heated ;  but  infusible  B.B.,  and 
becoming  yellow;  and  as  affording,  with  salt  of  phosphorus,  a  skeleton  of  silica ;  characters  which 
suggest  a  relation  to  hydrous  or  altered  nrcou,  whore  it  is  placed  on  p.  276.  Michaelson's  min- 
era!  is  grayish-brown,  has  H.=:4*5,  G.=5*4LO,  and  contains  no  silica  (anal  8). 

Analyses  :  1,  Hartwall  (Ak.  H.  Stockh..  167,  1828);  2,  Weber  (Pogg.,  cvii.  190);  3,  Nordens- 
kiold  (J.  pr.  Ch.,  Ixzxi  200);  4,  Berzelius  (Afh.  L  Fys.,  etc.,  iv.  281).  TyrUe:  5,  6,  D.  Forbes 
(L  a);  7,  Potyka  (Pogg.,  evil  590);  8,  Ifichaelson  (L  c): 

Ob      W     8n    Zr     51      t-       Ce    ta     t     *e     Oa     fi 

1.  Greenland     47-76  1-00  8-02  —  41*91  4-68 0*95  0-31 =99-82  H. 

2.  "        48-84  0-85  6*93  38-61  S'OS 0*35  1-88 =99-46  W. 

8.  Ytterby  46-83       2-86 3980 1'12  070  3-15  6-44=  100-39  N. 

4.        •«  48-86       2-44 36-31     4—  1-01  0-47  807  S-'U =97-87  B. 

fi.  Hampemyr,  Tyr.U'90        <r.    6-66  29-72    585 8-08  6*26  0-81  4-52=100-26  F. 

6.  HeUe,  "    44*48 «r.    2'78  8"65  27-83    5-68  147  599  2-11  1-68  4-66=100-18  P. 

7.  Norway,         "    43-49  1-35  0-09  080  81-90    368 4-12  1-12  1-95  3*71,  &  7-23,  Pt 

0-41,  Ou  0-35=100-20  Pot 

8.  neX^Ot  Bragiiet    48-10 1-45  32-7167-48 4*95  1-37  1-82  1-08,  An  0-11, 

Mg  0-89,  l*b  0-09,  Mich. 

Weber's  analysis  gives  for  the  0.  ratio  of  protoxyds,  zirconia  and  tin-oxyd,  and  columbic  add, 
4-5:1:5;  and,  if  the  zirconia  is  basics  for  bases  and  acid  nearly  1  :  l=(]Et', lt)*Cb^  The 
Ytterby  mineral  also  affords  very  closely  the  ratio  1:1;  tyrite  about  9  ;  11 ;  Potyka's  mineral 
9  :  9|,  or  very  nearly  1  :  1.  Whence  all,  the  water  disregarded,  may  perhaps  come  under  the 
above  general  formula. 

Blomstrand  finds  5  p.  c.  tantalic  acid  in  the  Ytterby  mineral. 

Pyr.,  etc.~Fergusonite  fh>m  Greenland  gives  in  toe  closed  tube  a  little  water.  B.B.  infusible ; 
on  (^rooal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty,  giving  a  yellow 
bead  while  hot,  the  insoluble  portion  being  white ;  the  saturated  bead  is  yeUowish-red,  and  is 
made  opaque  by  fiaming.  Slowly  dissolved  by  salt  of  phosphorus,  leaving  a  white  insoluble  resi- 
due ;  in  O.F.  the  bead  is  yellow,  while  in  R.F.  it  is  colorless,  or,  if  saturated,  slightly  reddish,  bo- 
coming  opaque  on  cooling;  treated  with  tin  the  bead  remains  uncolored,  while  the  insoluble  residue 
is  made  flesh-red.  Decomposed  hy  soda  without  dissolving,  leaving  a  reddish  slag ;  with  soda  on 
charcoal  affords  globules  of  metallic  tin  (Berzelius).  When  evaporated  with  sulphuric  acid  yields 
ft  white  residue^  which,  treated  with  muriatic  add  and  metallic  zinc,  gives  a  bluish-green  color 
Tyrite  decrepitates  and  yields  much  water  in  the  dosed  tube  (Forbes). 

Obs. — Fergusonite  was  discovered  by  Giesddc^,  near  Gape  Farewell  in  Greenland,  disseminated 
in  quartz,  and  named  after  Robert  Ferguson  of  Baith.  Also  found  at  Ytterby,  Sweden,  as  men* 
tioned  above. 

IVrite  is  associated  with  euzenite  at  Hampemyr  on  the  island  of  Tromoe,  and  Helle  on  the  main- 
land ;  at  Nsdskul,  about  ten  miles  east  of  ArendaL 


484.  AD8LPH0LITE.    Adelfolit  JT.  yordenakidld,  Beskrifh.  FinL  Mn.,  liB55,  Jahrb.  Kin., 
313,  1858;  A.  R  KorcLf  Pogg.,  czzii.  615,  1864. 

Tetragonal    Angles  undetermined. 

H.=3-5— 4*5.  G.=3-8.  Lustre  greasy.  Color  browmsh-yeUow  to  brown  and  black.  Streak 
white  or  yellowish-white.    Subtranslucent. 

A  oolumbate  of  iron  and  manganese,  containing  41*8  p.  a  of  metallic  adds,  and  9*7  p.  c  of 
water. .  From  Laurinmfiki  hi  Tammela,  Finland,  with  columbite. 


486.  MBNaiTB.    Bmenite  Brooke  PhiL  Mag.,  z.  187,  1831.    Meng^t  G.  Rose,  Beis.  Ural,  a 

83,  1843. 

Orthorhombic.    /A  7=100^  28'  0  A  14=133^  ^2':  a:hi  (?=l-0463  : 
1 : 1-2071. 
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O  A  1-8=136°  60' 
In  i-i=140  14 
i-iAi-«=lll  60 


i-8Ai-«,  adj.,=136*20' 
1-5  A  1-S,  mac., =151  26 
1-5  A  l-«,  bracli.,=101  10 


Occurs  in  short  prisms,  often  terminated  byfonr 
sided  pyramids.    JN"o  distinct  cleavage. 

H.  =  5— 8-5.  &.=5-4:8.  Lustre  snbmetallic; 
splendent,  of  surface  of  fracture  sub  vitreous.  Color 
ii'on-black.    Streak  chestnut-brown.    Fracture  un- 


even. 


Oompw — Goataina,  acoording  to  G.  Bose  (L  c),  ziroonia^  oxyd  of  iron,  and  titanic  add. 

P3rr.,  etc— B.B  infusible,  bnt  beoomes  magnetic.  With  salt  of  phosphoras,  in  the  outer  flame, 
giyes  a  greenish-yellow  (dear  glass ;  in  the  inner  a  jeUowish-red,  which  is  made  deep  red  by  add* 
ing  tin.    With  soda  a  manganese  reaction. 

Oba. — Occurs  in  granite  veins  in  the  Umen  mountains.  The  crystals  are  imbedded  in  albite, 
and  the  largest  are  but  two  or  three  lines  long. 

Brooke^^  name  IVrMMJiA  being  preoccupied,  Rose  changed  it  to  MongUe,  after  MengOi  the  disooT* 
erer  of  the  mineraL    The  mengite  of  Brooke  is  monasito. 

486.  RUTUUUFORDITB.    Shepwrd^  Am.  Ajssoc.,  Iv.  812, 1851,  Am.  J.  Sol,  H.  xiL  209. 

Monoclinic,  with  /A  /=93°,  according  to  Shepard.  In  crystals  and 
grains,  without  cleavage. 

H.=6-5,  Hunt.  G.=5-58— 5-69,  Shepard ;  5-56,  Hunt.  Lustre  of  frac- 
ture shining  vitreo-resinous,  and  color  blackish-brown.  Opaque,  but  thin 
fragments  translucent  and  smoky  orange-brown  by  transmitted  lieht 
Streak  and  powder  yellowish-brown,  near  fawn-color.  Fracture  concnoi- 
dal.     Brittle. 

Oomp. — According  to  Shepard,  contains  titanic  add,  ozyd  of  cerium,  and  ponribly  ozyd  of 
jranium  and  yttria.  According  to  some  unfinished  trials  by  T.  S.  Hunt  (Am.  J.  Sd.,  U.  ziy.  844X 
it  contains  probably  68*6  p.  c.  or  more  of  titanic  acid,  with  10  p.  a  of  lime,  with  otiier  ingredienta 
undetermined. 

Obs. — Occurs  at  the  gold  mines  of  Rutherford  Ck>.,  North  Carolina,  along  with  rutQe,  brookite, 
Biroon,  and  monazite. 


3.    PHOSPHATES,  AESENATES,  ANTIMONATES,  NITRATES. 
A.    PHOSPHATES,  ARSENATES,  ANTIMONATES. 

In  the  anhydrous  Phosphates  and  Arsenates  the  hardness  is  from  3  to  6 ; 
colors  various,  comprisinff,  besides  white  or  colorless,  shades  of  green, 
yellow,  blue,  brown,  violet,  black,  several  of  them  bright;  crystalline 
forms  of  each  of  the  systems,  except  the  isometric.  The  hydrous  species 
have  a  still  wider  range  of  crystallization  and  colors,  including  the  isometric 
system  in  the  former,  and  reddish  shades  among  the  latter;  while  the 
limits  of  hardness  are  lower,  being  between  1  and  5  ;  a  much  larger  pro- 
j^ortion  of  the  species  are  clinohedral.  In  composition,  the  oxygen  ratio 
tor  bases  and  acid  which  is  far  the  most  common,  is  3  :  5 ;  next  to  tins. 
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6:5;  the  ratios  2  :  8,  4  :  5,  3  :  2  are  rare ;  while  1 : 1  is  unknown,  except 
problematically  in  two  or  three  species  of  doubtful  composition. 

The  pjTognostle  reactions  for  phosphates  B.B.  ore  the  foUowing:  If  the  acid  is  oomblned  with 
a  base  which  of  itself  imparts  no  color  to  the  flame^  it  will  give  a  characteristic  blaish-green 
color,  and  this  may  be  made  more  intense  by  moistening  with  sulphuric  acid  before  ignition.  If 
the  phosphate  is  soluble  in  nitric  add,  the  dilute  solution  will  give  with  acetate  of  lead  a  white 
precipitate,  which  after  washing  yields  B.B.  on  charcoal  in  RF.  a  crystalline  polyhedral  bead  of 
phosphate  of  lead.  Further,  according  to  Bunsen,  if  a  phosphate,  or  a  substance  containing  but 
a  small  amount  of  phosphoric  acid,  be  heated  in  a  wide  closed  glass  tube,  with  three  parts  of  dry 
soda  and  a  small  fragment  of  sodium,  it  is  on  fusion  converted  into  a  phosphid,  which  after 
cooling  yields  phosphuretted  hydrogen  when  moistened  with  water.  Most  phosphates  in  the 
state  of  powder  are  reduced  to  phosphids  by  simple  flision  with  sodium. 

Arsenates  are  easily  recognized  by  the  alliaceous  odor  given  when  treated  on  charcoal,  especially 
when  Aised  with  soda. 


I.  ANHYDROUS. 


ABRANOEKBNT  OF  THB  SPEdEa 


I  XENOTIHE  GROUP.    0.  ratio  for  bases  and  add  3  :  5.    Crystallization  tetragonal. 


490.  XBrOTDlB 

491.  Cbtftoutb 


1rP 

Ce»P 


(pe),|e.  |¥, 
(pe),|e.  |6e. 


II.  APATITE  GB0X7P.  Oxygen  ratio  for  bases  and  acid  8  :  5,  but  with  the  addition  of  a 
fluorid  or  chlorid,  which,  if  included  with  the  bases,  makes  the  ratio  10  :  16=2  :  3. 
Crystallization  hexagonal    Formula  A  on  the  ratio  3  :  5,  and  B  that  of  2  :  8. 


492.  APATinA 
B 
4U3.  PTBOJCOBPHITB  A 
B 
4d4.  MnrBTiTBA 
B 


3Ca"P  +  Ca(Cl,F) 

(A0a+A)Oa(Cl,F))-P« 

Zth*f-{-VhCi 

(Al'b+A(Pba))»]^» 

3l»b»ls+PbCl 
(A^b+A,(PbCl))«ls» 


(Pe),|e.  |€a,+i6a(01.,F,) 

p.e4(a„Fa)|e,o|eai, 

(pe),|e.  |Pb,+jPbCi, 

P#  0«  Cls|Oso|Pbi  • 

(Ase)je.  |Pb,+tPboi 
As,e4aa|e.,|Pb,. 


IIL  WAaNERITB  GROUP.  0.  ratio  fbr  bases  and  acid  8  :  5,  but  with  the  addition,  in 
wagnerite,  of  a  fluorid,  which,  if  mduded  with  the  bases^  makes  the  ratio  4  :  6.  Crystal- 
lization dinorhombic^  with  /A  /=:9r--95% 


495.  Wagnxbitb  a 

B 

496.  UasAzetB 

497.  TUBNBBm 


fig«?+MgF 

(iftg+iMgP/1? 

(Oe,La,t>i,*h*)«^ 


(Pe),|e.  iMg«+MgF, 

(PF)  104  11.^, 

(Pe),|e.  |(6e,abaBi,y5h), 


IT.  TRIPLITB  GROUP.    0.  ratio  as  in  the  Wagnerite  group.    Crystallization  orthorhombia 
with  /A  /sel'— lOl*. 


498.  TttPHTura 


(te,tii,U)*^ 


(pe),|e,K«^Mn,iio, 
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499.  Tbiputk  a  (*'e,  fin)"P+BF  (Pe)t|ea  K^e, Mii).+BFi 

B  (1  (*e,  an)+ J  E  F)*  P  (P  F)  lO*  |(Fe,  Mn), 

500.  HOPEITB 

T.  BEBZELUTE  GEOUP.    0.  ratio  for  bases  and  add  2  :  8, 
601.  Bebzeuitb  (Ca»  A&  ]i£n)»  Xs*  As«  O>|eto|(6a,  1^  Mii)i« 

VI.  CABMINXTE  GH0X7P.    Ck>ntains  sesqniozyds.    Oxystals  ortiiorlioinbia 
fi02.  CABMiHrci  2s,9o,]^b 

yil.  AMBLYGONTTE  GBOUP.    Oontains  alamioa,  lithiai  and  flaorine.    GrjstalliiatioA  til 
dinic;  /AJ='r3'— H*. 

503.  AlCBLTGOHIIB  l^,^Li,F 
Vni.  HEEDEBITE  GBOUP. 

504.  Hbbdxbixb  ]^,  j£],  Oa,  P 

IX.  MONIMOUTE  GBOUP.    Antimonates.    Crystallization  teiiagonaL 

605.  MONDf OLXTB  (^b,  te,  Mn,  Ca)«  §b  Sb,  OlOa  |(Pbk  Fe,  Md,  6t)« 

506.  BOMETTB  &',SbO^SbO* 

507.  Ajimioutb  Sb,£[g,Cu 

Appendix.'^SOS,  509.    Absenateb  or  KiCSlL. 


490.  ZENOTIBIB.  Phosphorsjrad  Ytterjord  Serz,,  Ak.  R  Stockh.,  iL  834^  1824.  Fho0iA<nw 
saure  Yttererde  Cfenn,  Phosphate  of  Yttria.  Xenotime  Beud.^  Tr.,  il  552,  1882.  Ttterspath 
Olocker^  Handb.,  959,  1831.  GasteUiaadite  DamoWj  LlnBlitat,  78,  1853.  Wiserin  KamgOt, 
Jahrb.  Ifin.  1864,  464. 

438  Tetragonal.     0  A  1=138*'  45';  a=:0-6201.     Ob- 

served planes  as  in  the  annexed  figure.  1  A  1, 
pyram.,=124°  26';  basal,=82°  30';  /A  1=131° 
15'.     Cleavage:  /,  perfect. 

H.=:4-5.  G.=4-45-4-56;  4-557,  Berz.;  454, 
Georgia,  Smith.  Lustre  resinous.  Color  yellowish- 
brown,  reddish-brown,  hair-brown,  flesh-red,  grayish- 
white,  pale  yellow ;  streak  pale  brown,  yellowish,  or 
reddish.    Opaque.    Frticture  uneven  and  splintery. 

Oomp.— 'f'*P=Phoflphoric  add  87-86,  yttria  62'14=100. 

Analyses:  1,  Benselius  0-  c);  2,  K  Zschau  (Jahrb.  Min.  1856,  618);  3,  J.  L.  Smith  (Am.  J 
ScL,  11  zriil  878);  4,  Damour  (Bull  G.  Fr.,  U.  zlu.  642);  5,  Wartba  (Pogg.,  czxriii.  166): 

P        Pe       ^        Oe 
1.  Hitteroe        8S'49»  —    62-58     — ^,  subphosph.  iron  8*98=100  BeneliiM. 
a.        "  80*74      ir,     60*26    7*98,  Si  <r.=98*97  Zsdmu. 
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8.  Q«orgia        82-45    2*06    5413  ll•08^  Si  0*89=100*56  Smith. 

4.  "  81-64    l-20«  60-40   ,  ti,  &  7'40=100'64  Damour. 

5.  Wiserine      35*08     —    48*33  ,  specular  iron,  with  trace  ¥i,  6*59=100  Wartha. 

*Wltbi^.ofHF.  ^Inelad«alittleLaO,DiO.  *  Indadw  Bom«  U*  0*. 

Pyr^  etc.— B.B.  InAiBible.  When  moistened  with  sulphuric  add  colors  the  flame  bluish-greea 
Olfflculttj  soluble  in  salt  of  phosphorus.    Insoluble  in  adds. 

Obs. — ^From  a  granite  vein  at  Hitteroe,  with  polycrase,  malaoon, 
and  orihlte,  where  the  crystals  are  sometimes  symmetrically  com- 
pounded with  crystals  of  zircon,  as  in  the  annexed  figure  (E.  Zsohau, 
Am.  J.  ScL,  XL  zx.-273X  which  is  zircon  above  and  xenotime  below, 
the  two  spedes  being  dosely  isomorphous ;  at  Ytterby,  Sweden ; 
the  Fibir  Berge,  S.W.  fh>m  St.  Gothard;  Binnenthal  in  Upper 
Yalais,  Switzerhmd  {tnserine).  In  the  United  States,  in  the  gold 
washings  of  ClarksviUe,  Georgia  (f.  438),  assodated  with  zircon, 
rutile,  and  cyanite ;  in  McDoweU  Co.,  N.  0. ;  in  grayish-white  and 
pale  yellow  crystals  in  the  diamond  sands  of  Bahia,  Brazil  (castel- 
naudite). 

Beudant  named  the  spedes  Qcenotime  (apparently  from  ^cy6f, 
stranger  (o,  and  n/i^,  honor^  but  in  the  next  line  gives  the  deriva- 
tion *'  Ktv6f^  vatfi,  et  n/i4,  honneur,"  as  If  the  word  were  kenoime, 
and  adds  alterward  that  his  name  is  Intended  to  recall  the  fact  that 
the  mineral  was  erroneously  supposed  by  Berzelius  (in  1815)  to 
contain  a  new  metal  (the  metal  whidi  he  named  thorium,  before 
the  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish  chemist  in  the  name, 
which  should  have  occasioned  its  immediate  rejection.  Fortunately  the  word  was  misspelt  fh>m 
the  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the  fact  that  the  crystals  are 
small,  rare,  not  showy,  and  were  long  unnoticed. 


491.  ORYFTOUm,     EiyptoUth  Wohkr,  Gel.  Anz.  Gott.,  1846,  19,  Fogg.,  IzviL  424    Fhos- 
phocerite  K  Watts,  Qu.  J.  Oh.  Soc.,  IL  131, 1849. 

In  acicular  prisms  and  minute  grains ;  those  of  cryptolite  perhaps  hex- 
agonal, Wohler ;  those  of  phosphocerite  tetragonal  octahedrons  and  sqaare 
prisms,  Watts  and  Chapman, 

G.=4'6,  cryptolite;  4-78,  phosphocerite.  Color  wine-yellow;  of  phos- 
phocerite, pale  snlphnr-yellow  or  colorless.     Transparent — translucent. 

Oomp. — Ce'  ^  (like  mona^te),  the  cerium  replaced  in  part  by  didymium.  The  analysis  of 
cryptolite  aifords  better  Oe**  r\    Analyses :  Wohler  and  Watts  OL  c.) : 

P  Ce,  t)i  *e 

1.  Cryptolite  27-87  73-70  l-61=102-68  Wohler. 

2.  Phosphocerite  29-66  67-88      Fe  2-95=100  Watts. 

The  excess  in  anaL  1  is  supposed  to  be  due  to  oxydation  of  the  protoxyd  of  cerium  in  the 
course  of  the  analysis. 

Pyr.,  eto. — Gryptolite  is  not  altered  by  moderate  heating.  Soluble  in  concentrated  sulphurio 
actd.  Phosphooerite,  according  to  Chapman,  vitrifies  partially  on  the  edges,  tinging  the  flame  at 
the  same  time  slightly  green.  Affords  the  reaction  of  phosphoric  add  and  also  of  cerium,  pro- 
ducing, however,  with  borax  and  salt  of  phosphorus,  a  glass  which  is  pale  violet-blue  when  cold, 
either  due  to  the  presence  of  didymium  or  a  minute  portion  of  cobalt  ore. 

Obs.— Cryptolite  occurs  in  the  green  and  red  apatite  of  Arendal,  Norway,  and  is  discovered  on- 
putting  the  apatite  in  dilute  nitric  add;  constitutes  2  or  8  p.  c.  of  the  mass ;  it  was  found  espe- 
cially in  the  red  apatite,  or- in  reddish  points  of  the  green,  and  associated  with  partides  of  mag- 
netic iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red  color,  supposed  to  be  monazite. 
This  mineral  was  looked  for  in  the  yellowish  apatites  of  Soanim  without  success.  Occurs  also 
with  apatite  in  the  Tyrol  (?);  and  in  the  apatite  of  the  Sliidianka  in  Siberia.  Phosphocerite, 
according  to  Watts  andT  Chapman,  may  be  the  grayish-yellow  powder  in  the  cobalt  ore  of  Tunaberg. 
The  crystalline  forms  most  common  in  the  powder  are  an  octahedron  and  a  square  or  rectangular 
prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  plaiies,  resembling  fig.  248-, 
under  sircon,    Qenth  has  observed  a  mineral,  probably  cryptolite,  in  the  Hurdstown  apatita. 

Named  from  K^vwrit,  ccnceaied. 
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493.  APATITB.  OrystaOmifnm  Spain.  Chrysolite  ordinaire  de  Lisle  (with  flgB.),  Crist,  171^ 
il  271,  1788  ;=Spargelgnine  Steinkiyetalle  au8  Bpanien  nShem  Apatit  WetyL^  Bergm.  J^ 
74,  1790;=Spargel8tein  Wem.;  Asparagas  Stone;  Pierre d'Asperge  ^. ;  Asparagoliihe  JK^ 
gaardf  ^J^JL  Ch.,  zxxil  195,  1800.  Chauz  phostihat^e  Vauq.,  Ann.  Ch.,  xzvL  123,  179& 
Phosphate  of  Lime. 

Cryslfr.  Saxony.  Aqnamarin  (oelandine-green,  tt.  Schneckenstein)  Brunnich,  his  Cronst,  1770. 
Am^thiste  basaltine  (mostlj  violet,  fr.  Mines  d'etain  de  Baxe)  Sdgej  Mio.  1,  281, 1777 ;  de  LiaUt 
Crist,  iL  254,  1783;=Apatit  TTem.,  Gerhard's  Grundr.,  281,  1786,  Beigo^.  X,  576,  1788,  378, 
1789.  Phosphorsaurer-Kalk  Klapr.^  ib.,  294,  1788.  Sachsischer  BeryD,.  Agustlt  (with  i«i*- 
nonncem.  of  supposed  new  earth,  Agosterde),  Dvmmadorf,  Trommsd.  J.  d.  Pharm.,  1800. 

OryeL  fr,.  Nwway,  etc  Morozit  (fir.  Arendal)  Alnldgaardf  Moll's  Jahrb.  B.  R,  ii.  432,  1798. 
Francolite  (fr.  Deyonshire)  Brooke;  Z  R  Henry^  Phil  Mag.,  IIL  zzxyL  1850.  Lazur^Apatit  iT. 
Nordenek,^  BulL  Nat  Mosoou,  zzz.  224,  1857. 

Massive.  La  Pierre  Phosphoriqne  (fr.  Lagrosan,  Estremadura)  DaoQa^  p.  60,  Madrid  ;= Phos- 
phate calcaire  Phn(«/,  J.  de  Phjs.,  zxzii.  241,  1788;  FeUeOer^  Ann.Ch.,TiL  1790;=Pho6pliorite 
JKw.,  Min.,  L  129,  1794;  id.  Karst^  Tab.,  52,  1808.  Eupyrchroite  (fr.  N.  T.)  Emmone^  Hep.  G. 
N.  Y.,  1838.    OsteoUth  Bromei$y  Ann.  Ch.  Pharm.,  Ixzix.  1851=Bone-pho8phate. 

Apatite  (incL  the  Saxon  and  the  Spanisli  crystallised  (SpaiigeUtein)  and  massive  Phosphorite, 
ezd.  Morozite)  Karet.^  Tab.,  86,  1800 ;  id.  (incl  the  same  and  also  Morozite)  J71,  Tr.,  ii.  1801. 

Hexagonal ;  often  hemihedral.  0  A  1=139°  41'  38",  Kokscharof ;  a= 
0*734603.  Observed  planes :  0 ;  prismatic,  I^  i-2,  i-f ,  i-\ ;  pyramidal,  J, 
1,  2  ;  1-2,  2-2,  4-2  ;  3-|,  4^  ;  2-^.  Figs.  440,  441,  442 ;  f.  441,  hemihedral 
in  the  planes,  3-f ,  4-t ;  f.  ^2,  actual  form  of  a  crystal  of  which  f.  441  ia 
the  normal  form ;  o=3-f ,  (?'=4-|. 

o  A  j=i5r  V 

O  A  2=120  31 
O  A  3=111  27 
0  A  1=128  10 
0  A  4^=108  6 
O  A  3-1=114  1 
(?  A  2-^=123  11 
O  A  1-2=143  42 
O  A  2-2    124  l^ 
I A  2-2=135  36 
/A  4-^=157  19 
/A  3-1=149  40 


442 


St  Gothard. 
/Ai-2=150' 


St  CfOthard. 


1  A  1,  pyr.,=142  16 
1  A  1,  ba8.,=80  36| 

Cleavage :  O,  imperfect  •  /,  more  so.  Also 
globular  and  reniform,  with  a  fibrous  or  imper- 
fectly columnar  stmcture;  also  massive,  struc- 
ture granular. 

H.=5,  sometimes  4*5  when  massive.  G.= 
2;92— 3'25.  Lustre  vitreous,  inclining  to  sub- 
resinous.  Streak  white.  Color  usually  sea 
green,  bluish-green;  often  violet-blue;  some- 
times white  ;  occasionally  yellow,  ff^y,  red,  flesh- 
red,  and  brown ;  none  bright.     Transparent 
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apfu|ue.  A  bluish  opalescence  Bometimes  in  the  direction  of  the  vortical 
axis,  especially  in  white  varieties.  Cross  fracture  conchoidal  and  uneven* 
Brittle. 

Var. — 1.  Ordinary.    GrystaUized,  or  deavable  and  granalar  mftsaiye.    (a)  The  aaparagus  tiom 
{onginaSly  from  Munria,  Spain)  and  moroxite  (from  JLrendal)  are  ordinary  apatite.    The  forme 
was  jellowlsh-green,  aa  the  name  ImpKes ;  the  latter  was  in  g^reenish-blue  and  bluish  crystals 
and  ihe  names  hare  been  used  for  apatite  of  the  same  shades  from  other  places. 

G.=3*211,  fr.  Ehrenfriedersdorf,  in  Saxony,  G-.  Rose;  emerald  mine  on  the  Tokovaia  Biyer. 
Un^,  8*212,  Koksch.;  of  Pargas  (anal  14)  8*19,  Arppe;  of  Tammela,  bluishogreen  (anal  15). 
S'18,  Arppe;  of  Miask,  yellow  (anal  17),  3-234,  y.  Bath;  ib.,  8-216,  Alezejef;  of  Murda,  Spain, 
3*235,  Bose;  of  Arendal,  Norway,  3*19^  Bose;  of  Snarum,  3*174^  Rose;  of  Greinor,  Tyrol,  8*175, 
Bose;  of  St  Gothard,  3*197,  Bose. 

The  above  measurements  are  by  Kokscharof^  on  crystals  from  the  emerald  mine  on  the 
Tokovaia,  a  fluor-apatite  (anal  27).  Aooording  to  him,  apatite  from  Achmatovsk,  and  that  of  I^ 
Laach,  affords  0  A  1  =  139'  64'  and  1  A  1=142"  26';  that  from  Blagodat,  139'  44'  and  142"  ISf; 
that  from  Murda,  139'  47'  and  142'  20';  that  of  St  Gothard,  142'  19';  that  of  Ehrenfriedersdorf 
the  same  as  that  from  the  Tokovaia  emerald  mine. 

(5)  Lasurapatite  is  a  sky-blue  variety;  it  oocnrs  in^stals  with  lapis^lazuli  at  Bncharel  in 
Siberia,  (c)  Fnmcoliie^  from  Wheal  Franco^  near  Ta^tock,  Devonshire,  occurs  in  small  crystalline 
stalactitic  masses,  grayish-green  to  brown,  and  hi  minute  curving  crystals. 

2.  Fibrous^  concntionary^  gUdactiUc  The  name  PhoaphorUe  was  used  by  Klrwan  for  aU  apatite, 
but  in  his  mind  it  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Estremadura,  Spain,  and  elsewhere.  It  has  R=4*5;  G.=2*92— 8,  Forbes,  but  2*98—8*12  after 
ignition.  Eupyrohroite  (ft^m  Crown  Pointy  N*.  Y.)  belongs  here ;  it  is  concentric  in  structure,  con- 
sisting of  convex  subfibrous  layers,  more  or  less  easily  separable;  H.=4i  ).G.=S*053;  ash-gray 
and  bluish-gray  in  color,  and  gives  a  green  phosphorescence  when  heated  (^  mce  the  name,  from 
rv,  WfXL^  -H^p^  fire^  and  •xpio^  a  ooior.  ^ 

3.  Earthy  apatUe;  OsUoUie.  Mostly  altered  apatite  (see  beyond).  Coprolites  are  mainly  impure 
phosphate  of  lime. 

4.  Fhtof-apaHie^  5.  Chlor-apoHte,  Apatite  also  varies  as  to  the  proportion  of  fluorine  to  chlor- 
ine, one  of  these  elements  sometimes  replacing  nearly  or  wholly  the  other. 

Fseudoapatite  of  Breithaupt  is  peeudomorphous  apatite  frt>m  Kurprinz,  near  Freiberg,  and 
Schlackenwald  in  Bohemia. 

Oomp.— Phosphate  of  lime^  with  chlorid  or  fluorid  of  lime,  or  both ;  Ca*  r-h  J  Ca  (CL  F) ;  or  (  A 
Oa-+-  h  Ca(C!,  F))»«P»=,  for  chhr-apatite,  Phosphoric  add  40*92,  lime  48*43  (=89-36  P,  Ca),  chlo- 
rine 6*81,  calcium 3*84  (=10*65  CI,  Ca);  and  for fiuar-apatite,  P  42*26,  Ca  6000  (=92-26  r,  Ca),  F 
3-77,  Oa  8*97  (=7*74  F,  Ca) ;  and  the  analyses  should  give  for  the  former  P  40-92,  Ca  53*81,  01 681 ; 
for  the  latter  r  42 '26,  Oa  55*56,  F  8*77  (Rammelsberg).  In  most  kinds  both  fluorine  and  chlorine 
are  present  The  amount  of  fluorine  has  not  been  determined  with  accuracy ;  in  the  larger  part 
of  the  analyses  it  has  been  deduced  from  the  loss ;  and  where  this  is  the  case,  the  amount  of 
fluorine  is  not  given  in  the  table  of  analyses  beyond.  G.  Bose  first  detected  the  fluorine  and  chlo- 
ciDe,  and  published  the  following  as  the  composition  of  different  specimens  (Pogg.,  ix.  185): 

1.  Snarum,        2.  Murda,        3.  Arendal,        4.  Greiner,      5.  St  Gothard, 
Norway.  Spain.  Norway  Tyrol  Tyrol 

Phosphate  of  lime        91*13  92066  92189  92*16                    92*31 

Chlorid  of  calcium          4*28  0-885  0*801  015                       ft*. 

Fluorid  of  caldom          459  7  049  7*01  769                      769 

G.=8174  G.=2-235  G.=3194  G.=3176  G.=3*197 

His  determinations  were,  in  1,  CI  2*71,  Ca  64*75,  Fe  0-25;  in  2,  CI 0*56,  Ca  5530;  in 8,  CI  0*51, 
Ca  56-89;  in  4,  a  0-09,  Ca  55-67 ;  in  6,  Q  0-03,  Ca  56*66. 

Other  analyses :  6,  Weber  (Pogg.,  Ixzziv.  306):  7,  8,  Bammelsberg  (Fogg.,  Izvill  506,  Izzxv. 
297);  9,  G.  Boso  (Pogg.,  bcxxiv.  303);  10,  Joy  (Inaug.  Dissert,  45);  11-13,  Volcker  (J.  pr.  Ch., 
Ixjcv.  3B4);  14,  15,  Arppe  (An.  Finska  Miu-,  4):  16,  Henry  (Phil  Mag.,  HL  xxxvi.  1850);  17,  v. 
Bath  (Pogg,  zcvl  331);  18,  v.  Alezejeff  (Verb.  Ifin.  St  Pet,  59,  1862,  Kokscharof's  Min.  Bussl 
Iv.);  19,  Jadcson  (Am.  J.  Sd.,  II.  xl  402);  20,  J.  D.  Whitney  (Am.  J.  ScL,  II.  xvil  209);  21, 
r>aubeny  (Ann.  Ch.  Pharm.,  Iv.  116);  22,  Garso  &  Penuelas  (Bull  Soc  G.,  xvil  157);  23,  Mayer 
(Ann.  Ch.  Pharm.,  d.  281);  24,  Jackson  (Am.  J.  Sd,,  IL  xil  73);  25,  Pelersen  (Jahrb.  Mm.  1867, 
101);  26,  Foster  (ih.,  1866,  716);  27,  28,  P.  v.  Pusirevski  (Verb.  Min.  St  Pet-  1862,  59,  and 
Kokscharof's  Min.  Bussl,  iv.): 
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6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
28. 
24. 
26. 


Snanim 

Schwarzonstein 
Bchlackenwald 
Paldigl,  Tyrol 

Krageroe,  wMe 

a  t( 

'*        red 
Pargas,  Uus 
Taounela,  Wi.'gn. 
Wheal  Franoo 
Kiask,  ydhw 

a  ii 

HurdstowD,  crysL 

»i  a 

Estremadura,  FhoapK 

a  a 

Amberg,  " 

Ev^pyrch/roittt 
Diez,  Nassau, 


^  96    ftg 

41-64    1-79   

0-27   

43H)1    009   

41-26    0-29   

42-28     0-92» 

41-81     l-05» 

40-76    0-81    

41-39     1-72   

41-67  8-09* 

42-08    017    

42-99 

42-34    004  

43-23     tr.     

87-18    3-16   

40-12    0-61    

43-63  0-90  010 
46-76  i'2-00  -— 
36-78P0-61»»0n9 


Ca      a      F      fi 


68-46 
65-31 
63-97 
65-87 
65-24 
63-84 
64-44 
64-59 
64-74 
66-40 
53-10 
65-17 
66-00 
65-08 
53-87 
64-08 
63-50 
58-66 
49-94 
68-80 


2-66 
0-07 
0-06 
0-06 
0-05 
4-10 
1-38 
103 
tr, 

tr. 

<r. 

tr. 
0-84 
1-02 
0-20 
0-00 

0-13 


26.  Staife], 


84-48    6-42  0-16  4679   


Weber. 

—  -^Eamm. 
Rose. 

—  — Joy. 

—  0-42, 3tl  0-38,  alk.  017,  InsoL  0-81 T 
0-49,  insoL  0-99  Yoldc. 

—  0-83,  alk.  0-30,  insoL  1-10  Volck. 
,  P,  Pe,  il  0-99  Arppe. 

—  —  Arppe. 

—  — Henry. 

—  016  V.  Rath 

—  — AJexejeff. 
—^  —  Jackson. 

Whitney. 

J  8i  1-70  Baubeny. 

216  ,  8i,  *1  3-10,  loss  0-79  G.  *  P. 

2-09   — ,  fe,  Sfa  0-73  Mayer. 
0*60  0-50,  C  1-22  Jackson. 
2-46  1-66,  01  A  I  008,  fc  0-14,  S^a  0-31,  (3 
4-25,  insoL  106=100-77  Pet 
3-46  2-46,  £l  108,  gi  4*83,  C  1*61,  ]^a 
0-42,  &  0-6d=10ll7  Foster. 
4-20  —  Pusirerski. 
4-02  —  Pusirevski 
^  With  tome  i 


27.  Tokovaia,  Ural  41-99 66-96  0-01 

28.  Sludianka,  Morox.        41-98 66'9l  Oil 

*  with  some  Mg  0  and  Fe  O. 

The  earliest  ez^jMination  of  apatite  was  that  of  Proust;,  in  1788  (1.  cX  on  the  phosphorite  of 
Estremadura,  whiS  led  hhn  to  gbU  it  a  oaiaxreoua  phymhate:  and  that  of  Klaprotii,  in  the  same 
year  (L  c),  on  the  Saxon  apatite,  in  which  he  found  r  46,  Ca  56.  Pelletier  in  1790  (L  c.)  made 
a  complete,  although  not  entirely  accurate,  analysis  of  the  phosphorite,  detecting  even  the  fluo- 
rine and  chlorine,  obtaining  r  84,  Ca  69,  fluoric  acid  2*5,  muriatic  acid  0'6,  Fe  1,  §i  2,  0  1= 
100.  The  asparagus  stone  of  Spain  was  not  analysed  until  1798,  by  Vauquelin  (L  c):  he  found 
only  phosphoric  acid  and  lime,  respectively  45*72  and  54*28  p.  a  His  results  proved  its  iden- 
tity with  the  Saxon  mineral,  and  from  this  time  they  were  united,  along  with  phosphorite,  under 
Werner's  name  of  apatite^  first  given  in  1 786  to  the  Saxon  mineral 

Forbes  found  m  the  eupyrchroite  (PhiL  ilag.,  IV.  xxix.  840)  P  44-12.  Phosphorite  of  different 
localities  has  afforded  a  trace  of  iodine,  and  that  from  Amberg  gave  H.  Beinsch  in  addition  a 
trace  of  hrcmine.  Apatite  from  Krageroe,  according  to  Yolcker  (anal  11),  contains  uo  fluorine. 
That  of  Jumilla  afforded  de  Luna  1-75  p.  c.  of  cerium,  lanthanum,  and  didymium. 

Near  Coqulmbo,  OhOi,  at  the  mines  of  Tambillos,  occur  clear  turquois-blue  crystals,  contuning, 
according  to  F.  Field  (Ohem.  Gaz.,  No.  400,  1860,  p.  2*24),  P  37'69,  Oa  36-64,  Cu  20*98  OaQ  2-38^ 
tL  2-32=99*91,  the  copper  being  present  as  phosphate. 

Lechartier  has  shown  (0.  R.,  bcv.  172)  that  an  arsenic  acid  apatite  may  be  made  by  fusion 
together  of  arsenate  of  lime  and  chlorid  of  (»lcium ;  and  that  fh>m  the  same  at  a  lower  tempera- 
ture an  arsenic  add  wagnerite  is  obtained  in  crystals. 

Pyr.,  etc. — B.B.  in  the  forceps  fuses  with  diflftculty  on  the  edges  (F.=4-6— 6),  coloring  the 
flame  reddish-yellow;  moistened  with  sulphuric  add  and  heated  colors  the  flame  pale  bluish-green 
(phosphoric  add);  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the  bead  has 
been  previously  saturated  with  oxyd  of  copper,  while  others  give  fluorine  when  fiised  with  this 
salt  in  an  open  glass  tube.    Gives  a  phosphid  with  the  sodium  test 

Dissolves  in  muriatic  and  nitric  acid,  yielding  with  sulphuric  add  a  copious  predpitate  of 
sulphate  of  lime ;  the  dUute  nitric  add  solution  gives  with  acetate  of  lead  a  white  predpitate, 
which  B.B.  on  charcoal  fuses,  giving  a  globule  with  crystalline  facets  on  cooling.  Some  varieties 
of  apatite  phosphoresce  on  heating. 

Obs. — ^Apatite  occurs  in  rocks  of  various  kinds  and  ages,  but  is  most  common  in  metamorphic 
crystalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins,  particu- 
larly those  of  tin,  in  gneiss,  syenite,  homblendic  gneiss,  mica  schist,  beds  of  iron  ore ;  occasion- 
ally in  serpentine,  and  in  igneous  or  volcanic  rocks ;  sometimes  in  ordinary  stratified  limestono, 
beds  of  sandstone  or  shale  of  the  Silurian,  Carboniferous,  Jurassic,  Cretaceous,  or  Tertiary  forma- 
tions.   It  has  been  observed  as  the  petrifying  material  of  wood. 

Among  its  localities  are  Ehrenfriedersdorf  in  Saxony,  Schwarzonstein  and  Pfltsch  in  the  Tyrol ; 
region  of  St.  Gothard  in  Switzerland ;  Mussa-Alp  in  Piedmont,  white  or  colorless,  and  of  liko 
form  a  ad  color  on  the  Mittaghom  in  Upper  Valais;  Eabenstein  and  Amberg  in  Bavaria ;  Zlnn 
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vrald  and  Schlnckenwald  in  Bohemia ;  in  England,  in  GornwaU,  with  tin  ores ;  in  Cumberland,  a; 
Carrock  Fells,  in  oelandine-green  crystals  in  gilbertlte ;  in  Devonshire,  cream-oolored  at  Bovey 
Traoey,  and  at  Wheal  Franoo  (francoliie) ;  in  Ireland,  in  a  basaltio  dike  near  Kilroot  in  Antrim, 
also  in  Down,  Dublin,  and  Killiney  HilL  The  greenish-blue  variety,  called  moroxitej  occurs  at 
Areadal,  Snarum,  and  Krageroe  in  Norway,  at  the  latter  place  in  horublendic  gneiss,  in  part 
flesh-red,  and  looking  much  like  feldspar ;  with  magnetic  iron  of  a  greenish-yellow  color  at  lit. 
Blagodat  in  the  Ural ;  with  black  tourmaline  on  the  Schaitanka  in  Katharinenburg ;  on  the  Slii- 
dianka  (lasurapatite)  at  the  emerald  mine  of  the  Takovaia,  85  yersts  N.  K  of  Katharinenburg , 
on  the  Ejraba,  70  versts  S.  W.  of  Miask,  oontaining  no  chlorine  (Pusirevsky),  with  6.=3'126;  is 
Patgas,  Finland  The  aaparagus  etane  or  spargelsiein  of  Jumilla,  in  Murcia  (not  G.  de  Gata),  Spain, 
is  pale  yeUowish-green  in  color ;  and  a  variety  tcom  ZUlerthal  is  wine-yellow.  The  f^asp?u>rUe^  or 
massive  radiated  variety,  is  obtained  abundantly  near  the  junction  of  granite  and  argillite,  in  Estrema* 
dura,  Spain ;  at  Schlackenwald  in  Bohemia ;  at  Erageroe,  whence  it  has  been  largely  exported  to 
England;  at  Amberg,  in  Jurassic  limestone,  nodular  and  stalactitic. 

Id  McUney  on  Long  Island.  Blue-hill  Bay,  in  veins  10  in.  wide,  intersecting  granite.  In  K  J3amp., 
crystals,  often  large,  are  abundant,  4  m.  S.  of  the  K.  village  meeting-house,  Westmoreland,  in  a  vein 
of  feldspar  and  quartz,  in  mica  slate,  along  with  molybdenite ;  fine  crystals  at  Piermont,  in  white 
limestone,  on  the  land  of  Mr.  Thomas  Gross.  In  Mass.,  crystals  occasionally  6  in.  long,  at  Norwich 
(N.  K  part),  in  gray  quartz;  at  Bolton  abundant,  the  forms  seldom  interestmg;  sparingly  at 
Ghesterflel4  Ghester,  Sturbridge,  Hinsdale,  and  Williamsburgh.  In  New  York,  large  crystals  of 
apatite  are  found  in  St.  Lawrence  Go.,  in  granular  limestone,  with  scapolite,  sphene,  etc. ;  one  crys- 
tal from  Robinson^s  farm,  in  Hammond,  was  nearly  a  foot  in  length,  and  weighed  1 8  lbs. ;  in  crys* 
tals  1  m.  S.  B.  of  Qovemeur  and  2  m.  N. ;  in  Rossie,  with  sphene  and  pyroxene,  2  m.  N.  of  the 
village  of  Oxbow;  also  on  the  bank  of  Yrooman  Lake,  Jefferson  Go.,  in  white  limestone,  green 
prisms  i-5  in.  long ;  Sanford  mine.  Bast  Moriah,  Essex  Go.,  in  magnetic  iron  ore,  which  is  often 
thickly  studded  with  six-sided  prisms ;  also  at  Long  Pond,  Essex  Go. ;  near  Edenville,  Orange 
Co.,  in  prisms  ^-12  in.  long,  bright  asparagus-green,  in  white  limestone ;  in  the  same  region,  blue, 
grayish-green,  and  grayish-white  crystals ;  2  m.  S.  of  Amity,  emerald-  and  bluish-green  crystals ; 
at  Long  Pond,  Essex  Go.,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga  Go.,  St.  Anthony's 
Nose,  and  Gorlaer's  Hook,  less  interesting ;  fibrous  mammillated  (eupyrchroUe)  at  Grown  Point, 
Essex  Ga,  about  a  mile  south  of  Hammondsville,  in  large  quantities,  quarried  for  agricultural 
purposes.  In  Ifew  Jersey,  on  the  Morris  Ganal,  near  Suckasunny,  of  a  brown  color,  in  massive 
pyrrhotite ;  with  the  magnetite  of  Bryam  mine ;  Mt  Pleasant  mine  near  Mt.  Teabo.  m  a  low  hill 
near  the  junction  of  Bockaway  B.  and  Burnt  Meadow  Gr.,  f  m.  lh)m  the  canal,  in  masses  some- 
^mes  6  in.  through ;  at  Hurdstown,  Sussex  Go.,  where  a  shaft  has  been  sunk  and  the  apatite 
mined ;  masses  brought  out  weigh  occasionally  200  lbs.,  and  some  cleavage  prisms  have  the  planes 
H  in.  wide.  In  P«5nn,,  at  Leiperviilo,  Delaware  Go. ;  in  Chester  Go.,  at  New  Garden ;  in  Bucks  Co., 
at  Southampton.  In  Maryland,  near  Baltimore.  In  Delaware,  at  Dixon's  quarry,  Wilmington,  of 
a  ricli  blue  color. 

In  Canada,  in  North  Elmsley,  and  passing  into  South  Burgess,  in  an  extensive  bed  10  ft.  broad, 
3  ft.  of  which  are  pure  seargreen  apatite,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
occurring  in  prisms  a  foot  long  and  4  in.  through,  with  pyroxene  and  phlogopite— a  fluor-apaUie 
containing  only  0-5  chlorine  (Hunt) ;  sfmilar  in  Boss ;  at  the  foot  of  Galumet  Falls,  in  blue  crystals ; 
also  near  Blaisdell's  mill  on  the  Gatineau ;  in  crystals  in  doleryte;  at  St.  Boch,  on, the  Achigan, 
dear  rose-red,  amethystine,  and  colorless  crystals,  with  augite. 

Ipatite  was  named  by  Werner  from  hwaribt,  1o  deceive,  older  mineral(^ts  having  referred  it  to 
aquamarine,  chrysolite,  amethyst,  fluor,  schorl,  etc. 

For  recent  articles  on  cryst,  Kokscharof,  Mm.  RussL,  ii.  39,  189,  ill  86 ;  v.  Bath,  Pogg.,  cviil 
85.3;  Pfafl;  Pogg.,  cxi  276;  Hessenberg,  Min.  Not,  Nos.  iL  andiv. 

Alt — i92A.  OsTBOUTB  is  massive  impure  altered  apatite,  as  stated  by  A.  H.  Ghurch  (Gh. 
News,  xvi  150,  1867 X  after  analyses  of  specimens  fh)m  various  localities.  The  ordinary  compact 
varie^  looks  like  lithographic  stone  of  white  to.  gray  color.  It  also  occurs  earthy.  H.=l — 2  - 
G.=2'8— 3*1,  fir.  Hanau,  Bromeis;  2*86,  fr.  Hanau,  Ghurch;  lustre  feeble  or  wanting.  Excepting 
impurities,  it  has  the  composition  of  apatite,  although  most  analyses,  excepting  those  of  Ghurch, 
have  not  detected  the  fluorine  or  chlorine. 

Analyses:  1-8,  Bromeis,  Butz,  and  Ewald  (Ann.  Gh.  Pharm.,  Ixxix  1);  4,  Schroder  (ib.,  Ixxxix. 


221,  oL  288);  6,  Durrd  (Pogg.,  cv. 

155): 

P        Ca        Si 

SI 

Pe 

Sg 

]f^a 

t 

C 

fi 

1.  Hanau        36-88    49*41    4-50 

0-93 

1-85 

0-47 

0-62 

0-76 

1-81 

2'28=99-51  Bromeis. 

2.        •*           37-41    49-24    2*75 

1-25 

2-78 

0-79 

0-46 

0-81 

2-34 

3  45=101-28  Blitz. 

3.         "           37-16    48-20     203 

tr. 

2-31 

1-85 

0-43 

0-78 

2-55 

8  63=98-80  Ewald. 

4.  Bedwitz?  42*00    481 6    497 

1-56 

0-76 

0-02 

0-04 

2-21 

1  81— 10102  Schroder. 

6.  Schonwald  34-64    44*76    8*89 

6-14 

0-50 

0-Y9 

2-97.  Gl  «r.=98-69  D. 

No,  1  was  of  the  compact  part;  2,  of  the  earthy;  3,  of  the  intermediate.    Klaproth  found  is 
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an  eattitjT  apatite  from  Siegeih,  Hongaiy  (Beitr^  iy.  B*IZ\  2*5  p.  a  of  fluoric  acid.  A  kind  firom  a 
bod  in  the  Tertiaiy  formation  of  the  Ficfatelgebirge,  white  and  earthy,  with  G-.=:2*82,  gare  Schmidt 
(B.  H.  Ztg.,  XX.  390)  76  p.  a  Oa'  P.  Ghorch  found  the  wiiite,  hard  osteolite  of  Elchen,  Hanan,  to 
afford  mudi  fluorine,  and  more  lime  than  would  saturate  the  phosphoric  and  carbonic  afdds ; 
whence  he  deduces  firom  his  analysis  6a*  r  87*26,  Oa  C  5*70,  Ca  F  4*92,  A  2*3  <=::  100*21,  makii^ 
it  true  apatite. 

Found  in  fissures  or  cavities  in  dolexyte  or  related  rocks,  as  if  a  secondary  product;  also  in  beds 
among  stratified  rocks. 

Occurs  at  Ostheim,  near  Hanau  (G.=2'89 — 3'08),  and  near  Schonwald  in  Bohemia  (G.=r  2*828 ji| 
in  dolerjte;  at  Bedwits?  in  the  Fiohtelgebirge  (a.=2*89,  2*82).  It  is  named  from  iariov,  btrne^ 
and  x:0o(,  bones  consisting  largely  of  the  same  phosphate. 

492B.  Phosphatio  NoDULigs.  OOPBOUTES.  Fhosphatic  nodules  occur  in  many  fossiliferrns  rocks, 
which  are  probably  in  all  cases  of  organic  origin.  They  sometimes  present  a  spiral  or  otbof 
interior  structure,  derived  from  the  animal  organisation  that  afforded  them,  and  in  such  cases 
their  ooproUtio  or^  is  unquestionable.  In  other  cases  there  is  no  structure  to  aid  in  deciding 
whether  they  are  true  ooprolitee  or  not    The  following  are  analyses  of  some  coprolites: 


1. 


6. 


100*01 


6. 


Burdle-     life-       Bardie-    Burdie*     Kosch-    Oberlau- 


house. 

shir«. 

house. 

house. 

titz. 

genau. 

Phosphate  of  lime 

9*58 

63*60 

85-08 

83*31 

50-89 

15-26 

Carbonate  of  lime 

61*00 

24*25 

10*78 

15*11 

32*22 

4-67 

Carbonate  of  magneda 

13-57 

2-89 

2-76 

Sesquioxyd  of  iron 

6*40 

tr. 

2*08 

Alnmina 

6*42 

SiUca 

Ul3 

Ir. 

0-34 

0*29 

0*14 

Organic  material 

3*38 

3*95 

1*47 

7-88 

74-03 

Water 

5*83 

3-83 

lime  of  organic  part 

1-44 

Chlorid  of  sodium 

1*96 

97*45       10015       10018         99*03       100*00 


KoB.  1  and  2,  by  Gregory  and  Walker;  8  and  4,  by  ConneU;  5,  by  Quadrat ;  6,  Boohleder. 

See  other  analyses  by  B.  Hoffmann,  J.  pr.  Oh.,  xc.  469. 

FkosphaHc  nodules^  from  the  Lower  Silurian  rocks  of  Canada,  contain  sometimes  fragments  of 
shells  of  Lmgula  and  Orbicula,  which  shells,  unlike  most  others,  consist  largely  of  phosphates. 
They  are  found  in  the  Chazy  formation  at  Allumette  Id.  (G. =2*87  5),  Hawkesbury,  B.  Ouelk 
(G.=3-15),  and  elsewhere.  They  have  afforded  T.  S.  Hunt  (Logan's  Bep.  Can.,  1851-52,  IQQd^ 
■nd  Am.  J.  Sd.,  IL  xviL  235,  1854)  the  following  results: 


Phosphate  lime 

Carb.  lime,  with  some  fluorid 

Carb.  magnesia 

Sesquiox.  iron  and  little  iti  ) 

Magnesia  ) 

InsoL 

Volatile 


Uumette  I. 

Hawkesbury. 

ROuetle. 

86-38 

44-70 

40-34 

500 

6*60 

5-14 

4-76 

9*70 

[7-02J 

8-60 

12-62 

49*90 

27*90 

25*44 

1*70 

5-00 

2-13 

100-00 


97*56 


95*37 


They  are  blackish  externally,  and  yellowish-brown  to  blackish-brown  or  bluish-brown  within. 
A  phosphatic  nodule,  in  brown  coal  beds  near  Both,  afforded  Hassencamp  (Jahrb.  Kin.  1856, 
422)  Phosph.  lime  45*57,  ph.  magn.  2*04,  ph.  iron  27*71,  magnesia  1*34,  lime  4*20,  alumina  0*63, 
organic  acid  3*83,  water  7*50,  0  and  loss  7*68=100.  H.=2*5;  G.=2*818.  Color  extemallj 
pitch-black;  within,  honey-yellow. 

4920.  StaffeUle  of  Stein  (Jahrb.  Min.  1866,  716)  occurs  incrustang  the  phosphorite  of  Stafifel,  lu 
ootryoidal,  reniform,  or  stalactitio  masses,  fibrous  and  radiating.  H^4.  G.=3*1284.  Color 
leek  to  dark  green,  greenish-yellow.  Analysis  afforded  Forster  (L  a)  P  39-05,  C  3*19,  £l  0-026, 
Fe  0-037,  Oa  54*67,  F  3-05,  £[  1*40=101-423.  Stein  regards  it  as  a  result  of  the  action  of  carbc»» 
ated  waters  on  phosphorite. 
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492D.  Guano.  Gruano  is  bone-phosphate  of  lime,  or  oeteoUte,  mixed  with  the  hjtb^ns  phoB- 
phate,  bniahite,  and  generally  with  some  carbonate  of  lime,  and  often  a  little  magnesia,  alumina, 
iron,  eihca,  gypsum,  and  other  impurities.  It  often  contains  0  or  10  p.  a  of  water.  It  is  often 
granular  or  oolitic;  also  compact  through  consolidation  produced  by  infiltrating  waters,  in  which 
case  it  is  frequently  lamellar  in  structure,  and  also  occasionally  stalagmltic  and  stalactitia  Its 
colors  are  usually  grayish-white,  yellowish  and  dark  brown,  and  sometimes  reddish,  and  the  lustre 
of  a  surface  of  fracture  earthy  to  resinous.  Shepard's  FyroclasUeiAm.  J.  Soi.,  II.  zxiL  97)  is 
noting  but  the  hard  guano  from  Monk's  Island,  Gaiibbean  sea,  the  mass  of  which  he  named  Pyro- 
guaniiej  under  the  wrong  idea  of  its  having  undergone  the  action  of  heat ;  and  Phipson's  Sonin-^ 
riU  (J.  Ql  Soc.,  X7.  277, 1862)  is  the  same  thing  from  Sombrero,  as  shown  by  A.  A.  Julien  (Am. 
J.  ScL,  IL  zxxyL  428).  The  waters  which  have  filtrated  through  the  guano  at  Sombrero  have 
altered  the  coral  rock  adjoining,  turning  it  more  or  less  completely  into  phosphate  of  lime  of  a 
yeUowi^  or  brownish  color ;  and  phosphatic  stalagmites  and  stalactites  resinous  in  fracture  are 
oommon. 

Shepard's  massive  OlaubapatUe^  yellowish-brown  to  chocolate-brown  in  color,  and  in  fibrous  sta- 
lactites, from  Monk's  Island  (L  a),  is  also  in  all  probability  merely  the  guano  rock  above  described. 
He  says  the  mineral  contains  15*1  p.  c.  of  sulphate  of  soda,  with  74*0  of  phosphate  of  lime,  an< 
10*3  of  water,'  but  such  a  compound  is  hardly  a  possibility,  and  the  fact  of  its  existence  needs 
confirmation.  The  name,  from  glauber  and  apatite,  alludes  to  the  composition.  The  mineral 
includes  also  "tabular  crystals,'*  which  may  possibly  be  brushiief  although  the  composition  is 
against  it. 

492R  Epiphosphoritb  BreWu  (B.  H.  Ztg.,  xxv.  194).  Occurs  reniform,  of  scaly-granular  struc- 
ture, inclining  to  fibrous,  vitreous  lustre,  leek-  to  celandine-green  color,  with  H.=4*6— 5,  G.=3*125. 
According  to  Eichter  it  frises  with  much  difficulty,  and  affords  indications  of  phosphoric  add,  lime, 
protoxyd  of  iron,  alumina,  and  a  very  little  silica ;  not  tested  for  fluorine  or  chlorine,  because  of 
too  little  material    Occurs  with  garnets  and  graphite  in  a  crystalline  rock,  but  locality  unknown. 

492F.  Talo-apatite  ffermann  (J.  pr.  Gh.,  xxxL  101).  An  apatite  from  chlorite  slate  in  the 
Schischimskian  mountains,  near  Slatoust,  oontainhig  a  large  percentage  of  magnesia  in  place  of  part 
of  the  lime,  and  low  in  specific  gravity.  It  occurs  in  6-sided  prisms,  grouped  or  single ;  H.=5 ; 
G.= 2*7— 2*75 ;  lustre  duU  to  earthy;  color  milk-white,  yellowish  externally;  feebly  translucent 

Composition,  aooording  to  Hermann  (L  c),  exduding  9*50  of  insoluble  material  as  impurities  : 
P  43*11,  Oa  41-44,  Mg  8*65,  l^e  1*10,  01  0*92,  3  2*32,  fluorine  undetermined;  whence  the  formula 
3  Ca'  r  +  Mg*  1^,  with  chlorid  and  fluorid.  Berzelius  suggests  that  the  magnesia  may  have  come 
from  the  gangue.  According  to  Yolger  it  is  an  altered  impure  apatite.  Some  magnesia  is  present 
in  many  apatites  (BischoC). 

492  G.  Htdsoapatiti  Damour  (Ann.  d.  M.,  Y.  x.  65).  In  mammillary  concretions,  looking  a 
little  Uke  chalcedony.  H.=5*5.  G.=8*10.  Color  milk-white.  Subtransparent  Composition 
Oiat  ciAhydrous apatite;  80a*P+GaF+&    Analysis  by  Damour  (L  c.): 

P  40-00        Oa  47-31        E  3*36        Oa  3*60        ]&  5*30. 

Heated  in  a  tube  it  decrepitates  and  gives  out  ammoniacal  water. 

fV>und  near  St  Girons  in  the  Pyrenees,  in  the  fissures  of  a  brownish,  ferruginous,  argillaceous 
ichist,  a  vock  which  not  far  distant  affords  wavelUte. 

493.  PTROMORPHTTE.  Gr5n  Blyspat,  Minera  plumbi  viridis  pt,  TToO.,  Min.,  296,  1748. 
Mine  de  Bomb  verte  Fir,  TYl  Wall,  i.  536, 1863.  GrOnbleierz,  Braunbleierz,  SchuUze^  Dresden 
Mag.,  iu  70,  1761,  ii  467,  1765  (with  obs.  on  identity).  Griin  Bleyerz,  Phosphobsaubehaltzg 
(fr.  Zschopau),  Klapr,,  Orell's  Ann.,  L  894,  1784.  Green  Lead  Ore,  Brown  Lead  Ore;  Phos- 
phate of  Lead.  Phosphorsaures  Blei,  Phosphorblei,  Buntbleierz,  Qiarm,  Plomb  phosphate  Fr, 
Folychrom,  Pyromorphlt,  ffausrrkj  Handb.,  1089,  1090,  1813.  Traubenblei  id.,  ib.,  1093. 
PolysphsBrit  BreWLj  Char.,  54,  1832.  Nussierite  Danhanserf  Barruel,  Ann.  Oh.  Phys.,  IxiL  217, 
1836.  Miesit  BreHh.,  Handb.,  286,  1841.  Cherokine  SJU39,,  Bep.  Canton  Mme,  1866,  liQn., 
407,  1867,  Am.  X  Sdl,  H.  xxiv.  88,  1867. 

Hexagonal.  0  A  1=139^  38' ;  a=0-7362.  Observed  planes :  <?,  /,  i-2, 
1,2,4,1-2. 

O  A  4=106^  23'  0  A  2-2=124°  11'  1  A  1,  pyr.,=142°  12' 

O  A  2=120  28  /A  v2=150  /A  2-2=135  46 
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Cleavage :  /  and  1  in  traces.    /  commonly  striated  horizontally.     Often 

f;lobular.  reniform,  and  botryoidal  or  verruciform,  with  nsnally  a  subco- 
iimnar  structm^e ;  also  fibrous,  and  ^anular. 

H.=3*5— 4.  Gr.=6-5—7*l,  mostrjr  when  without  lime;  5—6-5,  when 
containing  lime.  Lustre  resinous.  Color  green,  yellow,  and  brown,  of 
diflerent  shades ;  sometimes  wax-yellow  and  fine  orange-yellow ;  alsc 
grayish-white  to  milk-white.  Streak  white,  sometimes  yellowish.  Sub- 
transparent — subtranslucent.     Fracture  subconchoidal,  uneven.    Brittle. 

Var. — 1.  Ordinary,  (a)  In  crystals.  J.  Schabns  fomid  the  angles  1  A  l^  in  greeo  crystals  fh>iii 
ZachopaT2,=142*'  26'  and  80**  11' ;  and  in  brown  from  Bleistadt,  U2''  14'  and  80**  40^  (Pogg.,  c. 
800).  {b)  In  aciciUar  and  moss'liie  aggregations,  (c)  Concretionary  groups  or  masses  of  crystals, 
having  the  surface  angular,    {d)  FUfrous.    (e)  Granular  massive,    (f)  Earthy;  incrusting. 

2.  JPolyspkcerite.  Containing  lime ;  color  brown  of  diflferent  shades,  yeUowish-gray,  pale  yeUow 
to  nearly  white ;  streak  white ;  G-.=5'89— 6*44.  Rarely  in  separate  crystals ;  usually  in  groups, 
globular,  mammillary,  verruciform.  Jfiew'te,  from  Mies  in  Bohemia,  is  a  brown  variety.  Kussiehie 
is  similar  and  impure,  from  Kussi^re,  near  Beaujeu,  France ;  color  yellow,  greenish,  or  grayish ; 
G.=5-0415.  Cherokine  is  milk-white  or  pinkish- white  in  odor,  and  occurs  in  slightly  acuminated 
prisms,  and  also  botryoidal  and  massive;  6. =4*8(7);  from  the  Canton  mine,  Cherokee  Co., 
Georgia.  3.  Chroniiferous;  color  brilliant  red  and  orange.  4.  Arseniferous ;  color  green  to 
white:  6.= 5*5— 6-6.    5.  Pseudomorphous ;  (a)  after  galenite;  (ft)  cerussite. 

Both  the  green  and  brown  colors  occur  amoug  the  pure  phosphates  of  lead,  as  well  as  those 
containing  lime. 

Oomp.— 3  tb»F+Pb Cl,  or  (/j  tb  +  -A)Pb C1)"P',  with  lime  often  replacing  part  of  the  lead, 
fluorid  of  calcium  part  of  the  chlorid  of  lead,  and  arsenic  acid  sometimes  part  of  the  phosphoric 
add, = Phosphoric  add  15*7,  oxyd  of  lead  74-1,  chlorine  2-6,  lead  7-6=Phosphate  of  lead  89-8, 
chlorid  of  lead  10-2=100.  Analyses:  1-3,  Kersten  (Schw.  J.,  IxL  1,  Pogg.,  xxvl  489);  4,  6, 
Lerdi  (Ann.  Ch.  Pharm.,  xlv.  328);  6,  7,  Sandberger  (J.  pr.  Ch.,  xlvii.  462);  8,  Strove  (Koksch. 
Min.  RussL,  iii.  42);  9,  Wohler  (Pogg.,  iv.  161);  10,  11,  Kersten  (1.  c);  12,  G.  Barruel(la)j  13, 
Wohler  0-  c);  14,  Strove  (1.  c.);  16,  16,  Seidel.(Jahrb.  Min.  1864,  222): 

1.  WUhliUleornop?u)sphateo/Ume{Oo>*^y 

PbCl  CaP  Oa'P 

9-66  0-22      0-85=100  Zersten.    G.=6-988. 

9-92  0-14      0-77=100  Kersten.    G.=7009. 

1009     =100  Kersten.    a=7-060. 

10-23  0  07       0-86,  iVPo-77=99-31Iierch.    G.=6-843. 

9-57  0-20       1-58,  f'e'P  0-60=100-27  Lerch. 

11-33     =100-40  Sandberger. 

10-47     =99*63  Sandberger. 

9.94  —  ^,3Pe,€rO  69,?  ^.=99-71  Strove.  G.=6-716. 

091  —  =100  Wohler.                              ^ 


]^b«P 
89-27 
89-17 
89-91 


1.  Mies,       broumerysL 

2.  Bleistadt,         "* 
8.  PouUaouen,  orysi 
4.  Bleistadt,  brown  crysU  87*38 
6.        "                 "  88-42 

6.  EmBf  yelUno  crysL  89*07 

7.  Krausberg,  gretm  89*16 

8.  Beresovsk,  ywh^-gn.  8918 

9.  Leadhills,  orange-red  9009 


10.  Freiberg,  brown 
U.  Mies,  " 

12.  Nussieriie 


2.  Wi(h  much  phosphate  of  Ume  {Polysphoerite\ 

77-02  10*84  1*09  11*05=100  Kersten.  G.=6*092. 
81*66  10*64  0-26  7  46=100  Kersten.  G.=6*444. 
66-40      7-65     22-20,  &i  7*20,  £s,  ^e  6-50=99*93  Barmd. 

3.  Containing  arsenic  add. 


P  Is      t\> 

13.  Zschopau,  white  [15*17]  2*30  7244 

14.  Altai,  yellow  12*90  261  73*40 

15.  Badenweiler,  wax^eUcw  16*11  0*66  77*46 

16.  **  dark  orange  16'SS  0*69  7745 


Pba 

10-09=100  Wohler. 

10*18=99*04  Strove.    G.=6*637. 

f  Ca  2*40,  a  2-64=99-27  SeideL 

,  Ca  2-45,  Cl  undeL  SeideL 


Himt  fonnd  the  cherokine  (a  spedmen  received  from  Shepard)  to  consist  of  lead  andphosphork 
add,  with  less  than  1  p.  c.  of  other  material  (Am.  J.  Sd,  11.  zxiv.  275). 

Spedmens  of  pjnromorphite  from  Huelgoet  are  often  mixed  with  plumbogummite,  and  oonteii 
alumina  up  to  16  p.  c.  (Damour,  Ann.  d.  M.,  111.  xvii.  191,  1840). 
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Pyr.,  etc.— In  the  dosed  tube  gives  a  white  sublimate  (chlorid  of  leid).  B.B.  in  the  forceps 
fuses  easily  (F.=1'6),  coloring  the  flame  bluish-green;  on  charcoal  fuses  without  reduction  to  a 
globule,  which  on  cooling  assumes  a  crystalline  polyhedral  form,  while  the  ooal  is  coated  white 
from  chlorid,  and,  nearer  the  assay,  yellow  from  oxyd  of  lead.  With  soda  on  charcoal  yields 
metallic  lead ;  some  varieties  contain  arsenic,  and  give  the  odor  of  garlic  in  R.F.  on  charcoal 
TVith  salt  of  phosphorus,  previously  saturated  with  oxyd  of  copper,  gives  an  azure-blue  color  to 
the  flame  when  treated  in  O.F.  (chlorine).    Soluble  in  nitric  add. 

Obs. — Pyromorphite  occurs  principally,  in  veins,  and  accompanies  other  ores  of  lead. 

Occurs  at  Poullaouen  and  Huelgoet  in  Brittany;  at  Zschopau  and  other  places  in  Saxony;  at 
Przibram,  Mies,  and  Bleistadt,  in  Bohemia;  at  Sonnenwirbel  near  Freiberg;  Clausthal  in  the 
Harz;  in  fine  crystals  at  Nassau;  Beresof  in  Siberia;  Comwidl  (green  and  brown),  Devon  (gray), 
Derbyshire  (green  and  yellow),  Cumberland  (golden-yellow),  in  England;  Leadhills  (red  and 
orange  formerly X  in  Scotland;  Widclow  (dove-brown  and  yellowish-green)  and  elsewhere,  Ire* 
land. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  mine  near  Philadelphia, 
and  very  fine  at  Phenixville ;  also  in  Maine,  at  Lubec  and  Lenox ;  in  New  York,  a  mile  south  of 
Sing  Sing;  sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Conn. ;  in  good  crystallizations 
of  bright  green  and  gray  colors,  in  Davidson  Co.,  N.  0. 

Named  from  irdp,  fitt^  /«>p^4,  /^'nn,  alluding  to  the  crystalline  form  the  globule  assumes  on  cool- 
ing.   This  spedes  passes  into  the  following. 

Alt.— Occurs  altered  to  galenite  (Pb  S),  oerusite  (^b  C),  calamine  (2n'  Si+l^),  caldte,  and 
limonite ;  to  galenite,  probably  through  the  action  of  sulphuretted  hydrogen. 


494.  MIMBTITS.  Minera  plumbi  Viridis  pt^  Plumbum  arsenico  mineralisatum,  WdEL^  Min^i 
296,  1748.  Plomb  vert  arsenical  (fr.  Andalusia)  Frouat^  J.  de  Phys.,  xxx.  394,  1787.  Idem 
(fr.  Boziers,  with  anal)  Iburcroy^  Mem.  Ac.  Sd.  Paris,  1789.  Arsenikalisdies  Bleyerz  Lens^ 
Min.,  ii.  224,  1794.  Griinbleierz  pt,  Buntbleierz  pt.,  Flockenerz,  Traubenblei  pt,  Arsensaures 
Blel  Germ,  Arsenate  of  Load,  Green  Lead  Ore  pL  Plomb  arseniat^  Fr.  Pyromorphite  pt 
MoJu.  Mimet^se  Beud.,  Tr.,  iL  594,  1832;  Mimetene  5^.,  Min.,  1835;  Mimetesit  Breith., 
Handb.,  289,  1841;  Mimetit  ffaicL,  Handb.,  1845,  Giocker,  Syn.,  1847.  Hedyphane  BreWk, 
Schw.  J.,  ill  11,  1830.    Kampylit  BreUfu,  Handb.,  IL  291,  1841. 

443 

Hexagonal.  0  A  1=139°  58';  a=0-7276.  Observed 
planes  as  in  pyromorphite.  O  A  2=120°  46',  0  A  2-2 
=124°  30',  1  A  1,  pyr.,=142°  29',  bas.,=80°  4'  (mean 
of  measurements  by  Schabus).   Cleavage  :  1,  imperfect 

H.  =  3-5.  G.  =  7-0 -7-25,  mimetite;  6-4 -6-5, 
hedyphane.      Lustre   resinous.       Color  pale  yellow, 

f)a8sing  into  brown ;  orange-yellow ;  white  or  color- 
ess.     Streak  white  or  nearly  so.     Subtransparent — 
translucent. 

Var. — 1.  Ordinary,  (a)  In  crystals.   Schabus  found  1  A  lin  crystals 
from  Johanngeorgenstadt  142*  87',  79"  44',  142"  32',  79**  66',  142"  29',  80"  4',  142"  13',  80"  43'; 
from  England,  142"  45',  79"  24  ;  from  Phenixville,  Pa.,  142"  18',  80"  80'  (Pogg.,  c  297).  (6)  Cap- 
illary  or  filamentous,  especially  marked  in  a  yariety  from  St.  Prix-sous-Beuvray,  France ;  somewhat 
like  asbestus,  and  straw-yellow  in  color,    (c)  ConcretUmary. 

2.  Caldfertms.  Hedyphane^  which  belongs  here,  is  colorless  and  translucent,  in  crystals  and 
massive;  lustre  between  adamantine  and  greasy;  H.=3'5— 4;  G.=5*4--5*5J  Kersten;  from 
liongban  in  Wermland,  Sweden. 

3.  CoTiiaining  much  phosphoric  acid.  Campylite^  from  Dryglll  in  Cumberland,  has  G. = 7  '2 1 8,  and 
is  in  barrel-shaped  crystals  (whence  the  name,  from  ca^TvAof,  curved^  yellowish  to  brown  and 
brownish-red. 

Oomp.— 3]^b»As-i-PbCl,  or  (ft  l»b+iJjjPb  CI)**  P»= Arsenate  of  lead  90-66,  chlorid  of  lead 
9*34 ;  but  with  phosphoric  usually  replacing  part  of  the  arsenic  add,  and  sometimes,  also,  lime 
part  of  the  oxyd  of  lead.  Analyses :  1,  Bergemann  (Pogg.,  Ixxx.  401) ;  2,  J.  L.  Smith  (Am.  J.  ScL, 
IL  XX.  248);  8,  Wohler  (Pogg.,  iv.  167);  4,  6,  Bufrenoy  (Tr.,  iii  46);  6,  Rammelsberg  (Pogg.. 
xel  316);  7,  Strove  (Verb.  Min.  Ges.  St.  Petersb.,  1857);  8,  Kersten (Schw.  J.,  IxiL  1) : 
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th'ls    WP    Ca'la     Ca»P     PbCl 


].  Zacaiecas,  yeUow,  er. 
Phenixville, 


90-07 
ywJt,  89*52 


3.  JohanDgeoiigeiistadt,    ^'  82-1  4l 

4.  Horhausen  86*70 
6.  Ck>niwan  84*55 

6.  Cumberland,  CampyUie  71*70 

7.  Siberia  a=6-653  76*78 

8.  Longban,  ffedyphane  6010 


9-92=99*99] 

0*84  9-38=99*73  Smith. 

7-50  9-60=99-84  Wohler. 

216  10*40=98-25  DufWnoy. 

4-60  906=98*10  DufWnoy. 

1900  9-45=100-16  Ramm. 

18^4  9*83=100  Stniye. 

12*98  16-51  10'29=98*88  KersteiL 


Longban  hedyphane  P  3-19,  fts  28*61,  l^b  67-46,  Ca  10*60,  01  3*06- 
1 11*70  (J.  pr.  Gh.,  zc.  108).    Batio  of  P  to  As  in  campylite,  anaL  6, 


Micbaelson  found  for  the 

2-93,  oorregponding  to  Pb  01  L.  .-  ^r-  r-  — i /- j-r^ — . 1 

1  :  ^  (0*50  Oa  above  removed) ;  in  anaL  7,  1  :  6 ;  in  hedyphane  1:2;  and  of  Oa  to  ^b  in  th< 
last  4  :  3. 

Domoyko  obtained  for  an  impure,  earthy,  yellow  mimetito,  from  Mina  Grande,  near  Arqueroa 
In  ChiU  (Ann.  d.  M.,  IV.  xir.  146^  As  11*66,  T  6*13,  V  1*86,  Pb  68*31,  Ca  7*96,  Cu  0*92,  Pb  01 
9*06,  %!,  Fe  1*1,  clay  2,  H  1*12=99*00.  Domeyko  does  not  cite  this  analysis  in  the  last  edition 
of  his  mineralogy  ( I860).    It  is  associated  with  a  vanadate  of  lead  and  oopper. 

Pyr.,  etc. — In  the  closed  tube  like  pyromoiphite.  B.B.  fuses  at  1,  and  on  charcoal  gives  in 
B.F.  an  arsenical  odor,  and  is  easily  reduced  to  metallic  load,  coating  the  coal  at  first  with  chlorid 
of  lead,  and  later  with  arsenous  acid  and  oxyd  of  lead.  Gives  the  chlorine  reaction  as  under 
pyromorphito.    Soluble  in  nitric  add. 

Obs. — Occurs  at  Wheal  Unity,  near  Redruth  in  Oomwall,  and  at  several  other  of  the  Ck>mish 
mines;  also  at  Beeralston  in  Devonshire;  Boughten  Gill,  Brygill,  ete.,  in  Oumberland*  formerly 
at  Leadhllls  and  Wanloch  Head  in  Bcotland.  At  St.  Prix  in  the  Department  of  the  Seone,  it. 
France,  in  capillary  crystals ;  at  Johanngeorgenstadt,  in  flue  yellow  crystals ;  at  Nertschinsk, 
Siberia,  in  reniform  masses,  brownish-red ;  also  at  Zinnwald,  and  Badenweiler.  The  crystals  firom 
Preobragansk  Bergwerk,  Siberia,  were  black  externally,  having  a  coating  of  pyrolusite,  but  yellow 
within.    At  the  Brookdale  mine,  Phenixville,  Pa.,  crystals  of  pyromorphito  capped  with  mimetito 

Named  from  /ii/<>rr^s,  imitator,  it  closely  resembling  pyromorphito.  Beudant's  word  mimeiese  is 
inadmissible,  because  wrongly  formed.  Shepard^s  modification  of  it,  mimetene^  he  has  rejected  for 
mimeiUti  in  his  last  edition.  Mimeiiie  is  the  correct  form  in  view  of  the  derivation.  Mohs  united 
this  species  with  pyromorphite. 

Artii— Formed  by  fusing  together  arsenate  and  chlorid  of  lead,  and  dissolving  out  afterwarJ 
the  excess  of  chlorid  (Lechartier,  0.  B.,  Ixv.  172). 

496.  WAONBRITS.    Wagnerit,  Phosphorsaurer  Talk,  I\tch8,  Schw.  J.,  xxxiil  269,  1821. 
Ifagn^sie  phosphate  ^.    Pleuroklas  BreWUf  Char.,  60,  193,  1823. 

Monoclinic.  C=7r  63'  /A  7=95^ 
25',  O  A  U=1M°  26',  B.  &M. ;  flf :  ft  :  c= 
0-78664  : 1 : 1-046. 

0  A  i4=160°  19' 
0  A  1^'=:135  18 

0  A  i4=108  7 
14  A  14,  top,=:108  50 
i-i  A  l-i=116  36 

1  A  1,  front,=112  6 
-1  A  -1,   "     =127  32 
1-2  A  1-2,  "     =142  48 

i  A  i,     "     =138  54 
1-i  A  H  «     =106  4 
-1-i  A  -1-i,"     =119  0 
i-2Ai-2,   "     =131  4 
i'^  A  i-i,  side,  =122  25 

Most  of  the  prismatic  planes  deeply  striated.    Cleavage :  /,  and  the  uaOut 
diagonal,  imperfect ;  0  in  traces. 


0 

i 

hi 

^3 

1-i 

1-2 

1 

l-i 

U 

H 

2-i 

i-i 

— 

1-2 

IL 

I 

i-i 

— 

-2 

-1 

-1-i 

Observed  Planes. 
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p 

% 

*e 

Ca 

1.  41-^8 

46-66 

4-60 

..» 

2.  40*61 

46-27 

4-59 

288 

8.  41-89 

42-04 

2T2 

1-65 

4.  40-23 

88-49 

8-31 

4-40 

Il.=5— 5-5.  G.=3*068,  transparent  crystal;  2-986,  untransparent, 
Rammelsberg.  Lustre  vitreous.  Streak  white.  Color  yellow,  of  differ- 
ent shades ;  often  grayish.  Translucent.  Fracture  uneven  and  splintery 
across  the  prism. 

Oomp^— ]!lg*P+KgF,  or  (f  ]iig+iMgF)*1^=Pho8phorio  acid  43*8,  magnesia  37-1,  fluorina 
11*7,  magnesium  7-4=100.  Analyses  :  1,  Fucbs  (1.  c.,  revised  by  Bammelsberg) ;  2-4,  Bammels- 
bcjg  (Pogg.,  IxlT.  251,  405,  Min.  Oh.,  849) : 

Ca        F 

6-17,  irn  0-4B=99-61  Puchs. 
9-86=1 08*21  Ramm. 
ufid,  £l  0*55  Ramm. 
tend,    **   0*96  Ramm. 

P]^^.,  ato. — ^B.B.  in  the  forceps  fuses  at  4  to  a  greenish-gray  glass ;  moistened  with  sulphuric 
add  colors  the  flame  bluish-green.  With  borax  reacts  for  iron.  On  fVision  with  soda  effenresoes, 
but  is  not  completely  dissolved ;  gives  a  faint  manganese  reaction.  Fused  with  salt  of  phosphorus 
In  an  open  giass  tube  reacts  for  fluorine.  Soluble  in  nitric  and  muriatic  acids.  With  sulphuric 
acid  evolves  fumes  of  fluohydric  acid. 

Obs.— This  rare  species  occurs  in  the  valley  of  HoUgraben,  near  Werfen,  in  Salzburg,  Austria, 
in  Irregular  veins  of  quartz,  traversing  day  slate. 

Named  after  the  Oberbergrath  Waonbr. 

Alt. — In  a  specimen  of  apparently  altered  wagnerite,  Rammelsberg  found  Si  98*81,  r  1*87,  "Ag 
1*49,  Ca  2*68,  il,  Pe  1*41. 

496.  MONAZITB.  Monazit  BreiOL,  Sdiw.  J.,  Iv.  301, 1829.  Monacite  lad  orthogr.  Mengite 
BroohR,  PhiL  Uag.,  IL  z.  189,- 1831.  Edwardsite  Shep.,  Am.  J.  Sd,  zxziL  162, 1837.  Eremite 
Shep^  ib.,  341, 1837.  Monazitoid  Herm^  J.  pr.  Gh.,  zL  21,  1847.  UrdiT;  Forhee  A  ZkxhU,  Kyt. 
Uag.  t  Nat,  ziil  1855. 

Monoclinic.  6^=76°  U',  I A  7=93°  10',  C^  A  14=188^  8' ;  a:h:c= 
0-94715  : 1  :  1-0265.  Observed  planes :  0,  rare ;  vertical,  i-i,  i-%  ly  i-2, 
i-i  ;  clinodomes,  1-i,  24 ;  hemidomes,  1-i,  -l-i ;  hemioctaliedral,  1,  -1,  -J, 
1-2,  2-2,  3-3,  -2-5. 


446 


447 


Norwich,  Ct. 

OAl-i=130°6' 
O  A  -1-1=143  6 
O  A  ^-i=:103  46 
^  A -1=133  39 
O  A  1=121  6 


Watertown,  Ot. 

0  A  -2-2=121°  18' 
0  A  2.i=119  10 

0  A  t-l=90 

1  A  1,  front,=106  36 
-lA-1,   "     =119  22 


Watertown,  Ct 


-2-5A-2-5,front,=8r 
i4  A  -l-i=140  40 
i4  A  l-i=126  8 
i4  A  1-1=100  13 
U  A  24=98  6 
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P 

fh 

Sn 

Ce        La     Mn 

1.  Slatouflt 

28-50 

n-96 

2-10 

26-00     23-40     1-86 

2.        " 

28-05 

1-75 

37-86     27-41      ir. 

3. 

28-16 

tr. 

.— . 

36-85*  32-42     1-56 

4.  E.  Chico 

28-6 

"■"" 

45-7       24-1 
•  Includes  also  Dl  0. 

540  OXYGEN  COMPOUNDS. 

1^/  A  -1-i,  top,=93^  12'  U  A  1=118°  13'  1  A  7=188°  68' 

1-t  A  1=U3  18  i4A  -2-^=120  10  U  A  24=150  50 

i-i  A  t-i,  froiit,=55  42  -2-i  A  24=152  56  U  A  14=131  52 

i4  A  7=136  40  -1  A  7=146  17  Ua  i-^=152  9 
i4  A  -1=131  53 

Crystals  usually  flattened  parallel  to  id.    Cleavage :  O  very  perfect,  and 
brilliant.     Twins:  composition-face  0. 

H.=5-6-5.  G.=4-9-5-26;  5*203,  N.  C,  Genth;  511,  Ural,  Koks- 
charof ;  5-19— 5*26,  urdite,  Forbes.  Lustre  inclining  to  resinous.  Color 
brownish-hyacinth-red,  clove-brown,  or  yellowish-brown.  Subtransparent 
— subtranslucent.     Kather  brittle. 

Oomp.-7<Ce,  La,  i)\,  fhi)*  1^.  The  later  aDfJysis  of  Hermann  (1864)  gives  the  0.  ratio  for  Oe 
La,  t)i  to  ¥h  to  P=:9  :  6 :  26.  AnalTses :  1,  Kersten  (Pogg.,  zlvii  885) ;  2,  Hermann  (J.  pr.  Gh 
zzz%.  90);  3,  id  fib.,  zdii.  112);  4,  Damour  (Ann.  Ch.  Phjs.,  III.  IL  446): 

Oa 

1-68,  t.  and  ¥i  ^.=101-49  Eerstan. 
1-46,  Mg  0-80,  ]^6  ^.=99-69  Hermaim. 
— ^  fl  1-50=99-47  Hermann. 
— t  insoL  1*6=100  Damour. 

Thoria  was  detected  in  monazite  both  bj  Berzelius  and  Wohler,  though  not  by  TTftrm^gTi.  Tin 
was  detected,  with  the  blowpipe,  hy  Bose  in  the  American  monazite. 

Shepard  found  in  his  edwardsite  (L  c.)  7*77  p.  c.  droonia,  4*44  £],  3*88  Si,  with  66*58  Ce,  t4^ 
and  26-66  P ;  but  rejects  his  results  in  the  last  edition  of  his  Mineralogy,  referring  both  edwaitlsite 
and  eremite  to  monazite. 

Var. — The  crystal  affording  the  author  the  above  angles  {t  447)  was  a  fine  one  with  polished 
faces,  well  calculated  for  accurate  measurement&*  Hertnann  giyes  tne  angle  /A  /=92°  80  ;  Breit- 
haupt,  94^"  35'. 

Desdoizeaux  pbtalued  for  crystals  from  the  auriferous  sands  of  B.  Chioo,  in  Antioqufa  (Ann. 
Ch.  Phys.,  IIL  IL  445),  /A/=98°  20',  /A  ♦-♦=136''  30',  76*  16',  « A -1-1=127*,  OA-l.t= 
129*  30',  -1  A -1=107*  (nearly),  -1  A  1-»=143*  40'.  Kokscharof  has  measured  crystals  fron 
Mt.  Ilmen  and  the  river  Sauarka,  and  found  /A  7=93*  22',  C7=76*  14',  0  A  2-i=119*  10',  0  A  14 
=  138*  9',  1  A  1  =  119*  28',  -1  A -1=106*  44',  0  A  l-i=143*  2',  OA-l-i=129*  69';  the  faces 
were  not  very  even,  and  hi6  results,  he  states,  were  therefore  not  very  exact. 

Pyr.,  etc. — B.B.  infusible,  turns  gray,  and  when  moistened  with  sulphuric  acid  colors  the 
flame  bluish-green.  With  borax  gives  a  bead  yellow  while  hot  and  colorless  on  cooling;  a 
saturated  bead  becomes  enamel-white  on  flaming.    DifiQcultly  soluble  in  muriatic  add. 

Obs. — Monazite  was  first  brought  by  Fiedler  from  the  Ural.  It  occurs  near  Slatoust  in  the 
Ilmen  Mtn.,  in  granite,  along  with  fiesh-red  feldspar;  also  near  the  river  Sanarka,  in  the  Ural; 
near  Notero  in  Norway  (urdite),  in  crystals  sometimes  1  in.  across ;  at  Schreiberhau,  with  gado- 
Unite  (G.=4-9).  In  the  United  States  it  is  found  in  small  crystals  from  iV  to  f  In.  long,  with  the 
silUmanite  of  Norwich,  and  sparingly  with  the  same  mineral  at  Chester,  Ct.  A  few  minute  crystals 
[eremite  of  Shepard)  were  found  in  a  boulder  of  albiiic  granite,  containing  also  a  few  minute  zircons 
and  tourmalines,  in  the  northeastern  part  of  Watertown,  Ct  Good  crystals  are  obtained  with 
the  sillimanite  of  Yorktown.  Westchester  Co.,  N.  Y.;  near  Crowder's  Mountain,  N.  C;  and  in 
gold  washings  on  Todd's  branch,  Mecklenburg  Co.,  N.  C,  with  garnet^  zircon,  and  diamond. 
Found  also  in  the  gold  washings  of  Rio  Chico,  in  Antioquia. 

Named  from  /luia^b*,  U>  he  solitary,  in  allusion  to  its  rare  occurrence. 

Mcmazitoid  Hermann  (J.  pr.  Ch.,  xl.  21).      This  mineral  is  monazite  in  crystallization  and 
sxtemal  characters.    H=5.     G.=5-281.     Hermann  states  that  the  brown  color  is  distinct 
Hermann  obtained  in  his  jiualysis  : 
P  17-94      Ce  49-35      La  21*80      Ca  1-50      fl  1-36,  subst  like  tantalum  6-27,  Sg,  Fe  <r,=97-72 

B.B.  infusible.    With  the  fiuxes  like  monazite. 

497.  TUBNESITE  Levf/j  Ann.  Phil.,  xviii  241,  1823.    Tumerite  is  isomorphous  with 
*  Am.  J.  ScL,  xixiii,  70,  1888.    Fig.  8  in  that  article  is  zurcou,  and  net  monazite. 
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and  like  it  in  deaFage  and  oolor,  and  may  be  the  same  spedes. 

OTStals ;  the  original,  from  Mt.  Sorel  in  Dauphiny 

(measured  by  Levy,  Marignac,  Phillips,  and  Des- 

cloizeauz);  later,  from  Santa  Brigritta,  near  Ruaras  ja,..-. 

in  the  Tavetsch  valley,  Alps  (measured  by  vom        l^^^T    L 

Rath).    The  accompanying  profile  figure  is  from      x/  "*.  ^^^ 

vom  Bath  (Pogg.,  cxii.  247),  but  reversed  in  posi-   2a f^ 

tion  so  as  to  make  it  correspond  with  the  above ; 
moreover,  the  plane  of  perfect  deavag^  is  made 
the  basal,  as  in  monazite,  instead  of  iri^  that  so 
made  by  v.  Bath.  Some  of  the  angles  are  as 
follows :  those  unaccredited,  v.  Bath's  calculated 
results,  from  1-t  A  1=141"  28',  1-iA  1=143°  44', 
i.i  A  l.i=181°  68';  those  with  Dz.  affixed,  Des- 
doizeaux's  ditto,  from  iri  A  l-t=100,  i-i  A  1-«=126"' 
31',  1-i  A  l-i=96**  20';  those  with  K,  P.,  L.,  af- 
fixed, measurements  by,  respectively,  Marignac, 
Phillips,  Levy: 


It  is  known  only  n  ran 
449 


^=^ 


/A/=93'60' 

«AJ=186'66' 

«Al=19r  12i' 

0  A  1-1=130  3 

"   186  48  Dx. 

"   119  8  B. 

Oa-1-»=142  16 

"   137  22  L. 

«  A  1  =  126  16  B. 

0  A  w=102  42 

"   136  48  M. 

"    126  80  Dx. 

0  A -1=133  0 

i.<A*-2=164'  58' 

"    126  25  M. 

0  A  1=121  16 

l.tAl=143  44 

«A2-{=160  66 

«A-l.f=140  27 

"   148  30  Dx.,  P. 

160  49  Dx. 

"     140  40  Dx. 

-1-*A-1=149  86 

"    160  56  P.,  M. 

«  A  1^=127  16 

"    149  44  Dx. 

"    150  58  B. 

"    126  31  Dx. 

"    149  88  P. 

«  A  1-1=131  68 

"    126  31  M. 

«Al.i=  99  24^ 

"    181  60  M. 

i^  A  3-3=168  26 

"    100  0  Dx. 

"    181  56  P. 

"     163  17  Dx. 

"     99  40  L. 

«A2-S=145  48i 

"     168  62  P. 

'100  26  M. 

"    146  67  Dx. 

"     162  66  M. 

i^A2-i=96  8 

«    146  10  P. 

<H  A  2-2=142  6 

«  A -1=131  41 

«'    146  63  M. 

**     141  16  M. 

"    131  66  Dx. 

l-jAl-l,  top,=86  4 

Tumerite  is  described  as  having  H.  above  4 ;  lustre  adamantine ;  color  yellow  or  brown ;  streak 
white  or  grayish;  transparent  to  translucent.  Children,  after  some  imperfect  trials,  made  out 
that  it  contained  alumina,  lime,  magnesia,  a  little  iron,  with  no  titanic  add,  and  very  little  sQica. 
At  Mt.  Sorel  it  occurs  with  quarte,  albite,  orthoclase,  crichtonite,  and  octahedrite ;  and  in.  the 
Tavetsdi  valley,  with  quartz  crystal  and  octahedrite  in  talcose  sdiist. 

498.  TRXPHTUTB.    TriphyUn  Fw^,  J.  pr.  (Jh.,  iiu  98,  1834,  v.  319,  1836.    Tetraphylin 
Berz^y  Arab.,  xv.  1886.    Perowskyn  N,  NordenaktolcL 

Orthorhombic.  I A  7=98^ ;  O  A  1-1=129°  33',  Tschermak ;  a:h:c=z 
1-211  :  1  :  1-1504.  Observed  planes :  O ;  vertical,  i-t,  I,  i-2 ;  domes,  J-i, 
1-i,  fz ;  1-i,  ft. 


7A/,ov.a,=82°  (9  A  1^=133°  32' 
/Ai.i=131  6>Af?= 

7Ai-2=162  30      Oa|-2= 
/A  1-1=135  8       6>Afi=130  54 
f-2  A  1-2=133  l-l  A 1-?,  ov.  0,=87  4 

Faces  of  crystals  usually  uneven. 
Cleavage :  O  nearly  perfect  in  unal- 
tered crystals.  -  Massive. 

H.=5.      G.=3-54  — 3-6;    3-545— 
8-561,  Bodennuds,  Oesten.    Subresin- 
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Norwicfa. 
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ons.    Color  ^eeniah-grav ;  also  bluish;  often  browniah-black  extemallj 
Streak  grayisn-white.     Translucent  in  thin  fragments. 

Oomp.— (^e,  &n,  tAf^j  Fach&  Oesten's  analjais,  which  waa  made  on  tihe  pure  mmera 
wholly  unaltered,  sustains  Fucbs's  formula.    0.  ratio  for  ^e+l^n,  li+^a+]i[g=2  : 1. 

Analyses:  1,  Fuchs  ( J.  pr.  Ch.,  ilL  98,  y.  319);  2,  3,  Bammelsberg  (Pogg^  Izxxr.  489);  4^ 
Baer  (Arch.  Pharm.,  II.  kil  374) ;  6,  G.  0.  Wittstein  (Viert.  pr.  Phann.,  i.  606);  €,  Qerlach  (Za 
nat.  Yer.  Halle,  Iz.  149);  7,  Oesten  (Pogg.,  evil  438);  8,  imperfect  anid.  \>j  Berselius  and  N. 
Nordfenskiold  (Jahresb.,  xv.  211): 


1.  Bodenmais 

2. 

8. 

4.        " 

6.        " 

6.        " 

7. 

8.  Finland 


P 

41-47 
89-36 
40-72 
86-36 
4109 
40-82 
4419 
42-6 


48-67 
41-42 
39-97 
44-52 


An 
4-70 
9-48 
9-80 
6-76 


%    (k 


36-61  11-40 

86-64  9-06 

88-21  6-63 

38-6  12-1 


0-73 
0*48 
1-97 
2-89 
1-7 


1-00 

0-68 
0-76 


Ll 
3-40 
7-08 
7-28 
6-09 
6-47 
6-84 
7-69 
8-2 


JTa      £ 


1-07 
1-45 
6-16 
0-87 
2-61 
0-74 


0-36 
0-68 
119 
0-07  3Pe  3-31 

0-86     

0-04      0-40 


Si 
0-63 

0-25 
178 


0-68=99-86  Fudis. 
1-28=99*98  Bamm. 

=100-05  Banmi. 

=100-69  Baer. 

1-08=99-03  Wittst 

=9816  GerL 

=100-06  Oesten. 

=103-2  Berz. 


The  excess  in  the  analysis  of  the  Finland  mineral  (tetraphjline)  is  supposed  to  be  owing  to  an 
incorrect  determination  of  the  lithia. 

Pyr^  etc. — ^In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  off 
traces  of  water.  B.B.  fuses  at  1*6,  coloring  the  flame  beautlM  lithia-red  in  streaks,  with  a  pale 
bluish-green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  beat  seen  when 
the  pulverized  mineral  moistened  with  sulphuric  acid  is  treated  on  a  loop  of  platinum  wire.  With 
borax  gives  an  iron  bead ;  with  soda  a  reaction  for  manganese.    Soluble  in  muriatic  acid. 

Oba. — ^Triphyhte  occurs  at  Habenstein,  near  Zwiesel,  in  Bavaria ;  and  C  451  is  from  a  large 
somewhat  distorted  Bavarian  crystal  in  the  cabinet  of  R.  P.  Greg,  Jr.,  having  the  appearance  of 
being  altered;  also  at  Keityo,  in  Finland  (perowskino  or  tetraphjline) ;  Norwich,  Mass. 

On  ciyst,  Tschermak,  Ber.  Ak.  Wien,  xlviL  282 ;  B.  P.  Greg,  this  Min.,  406,  1864 ;  Dana,  ib. 

Named  from  rpd^  three-fold^  and  ^vX4,  family^  in  allusion  to  its  containing  three  phosphates. 

AIL — ^TriphyUte  and  triplite,  like  other  minerals  containing  protoxyd  of  manganese,  undergo 
easy  alteration  by  oxydation  and  hydration ;  and  the  former  also  by  losing  its  alkalies.  The  ses- 
quiozyd  of  iron  in  Wittsteln's  analysis  (anal.  6)  is  thus  accounted  for.  The  following  have  come 
from  the  alteration  of  one  or  the  other  of  these  minerals. 

A.  Heierositb.  Heteposite  AUuaud^  in  an  Art.  by  VauqueHn^  AniL  Oh.  Phys.,  xzz.  294^  1825. 
Heterosite,  Heterozite,  AUuaudy  Ann.  Scu  Nat,  viii.  846,  1826. 

Clcavable  massive  and  lamellar;  cleavage  stated  to  be  in  three  directions,  unequal,  afibrding 
an  oblique  prism  of  100'•-101^  H.=6-5— 6 ;  G.=3*62, or  389  after  Airther alteration,  Dnfr^oy ; 
lustre  resinous,  or  like  that  of  apatite;  color  greenish-  and  bluish-gray,  becoming  violet  and  sub- 
metallic  on  exposure.  Soluble  in  adds,  with  a  slight  residue  of  silica.  B.B.  fuses  to  a  deep  brown 
Bubmetallic  enamel  Found  in  pegmatyte  near  Limoges,  Dept  of  Haute  Vienne,  France,  and  espe- 
cially at  the  quarries  of  Bureaux.  Named  heterosiie  from  f  rcpof,  oOier  or  diffisrent,  but  misspelt  by 
Vauquelin. 

B.  PsBUDOTBiFLiTE  Blum,  Orykt.,  2  Aufl.,  637,  with  anal  by  Delfif^.  Besembles  triplite;  bat 
occurs  incrusting  triphylite  at  Babenstein,  Bavaria,  to  the  alteration  of  which  its  formation  ia 
owing. 

0.  ALLUATrDiTE  DamoWj  Ann,  d.  K.,  tV.  ziiL  341,  1848  [not  Alluoudite  Bemhardi}.  In 
nodules,  or  massive,  with  three  rectangidar  cleavages  as  in  triplite,  two  rather  easy,  the  other 
less  so.  H.=4--5 ;  G.=3-468,  Bamour.  Color  brown,  brownish-red  at  the  edges  by  transmitted 
light ;  powder  brownish-yeUow.  B.B.  fuses  easily  to  a  black  magnetic  globule.  Disadvea  in 
muriatic  acid  with  evolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  comes  flrom  Ohan- 
teloube,  near  Limoges. 

D.  Altered  TriphylUe  from  Nortoickf  Mass,  The  Norwich  mineral  is  found  only  in  crystals,  some 
an  inch  long  and  wide,  associated  with  spodumene  in  quarts.  The  crystals  vary  much  in  theii 
angles ;  the  faces  are  8nu>oth  but  hardly  polished.  The  following  angles  were  obtained  by  the 
author  from  8  crystalB  (the  right-hand  i-2  is  here  aQoented): 


n. 


f.2  A  ».2' 

128* 

131M32* 

i-2  A  U 

i-SA^I 

121f-122 

0A14 

181 

i.2Al-i 

lOlj-108 

iiL         rv.    V.     vx  vn.  vul 

127M30i'  1304  126*  134'  12S'  180* 

118       113       108  108 

120  115   11S-X19 
129-132 
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7L    vn.  vnL 


L       IL 

HL 

IV. 

t.2  A  14 

•.2(orf.2')A/ 

0  A  obtuse  edge  of/ 

UQ*"    162 
j    94-97 
86-87 

110' 
86 

110M12« 
90 

IM 

93 

93**     100'       90" 
86*"  80        90 

Many  of  the  crystals  have  a  monodinio  form,  while  others  are  orthorhombic;  but  the  latter  is 
Uie  normiil  form ;  the  obliquity  having  resulted  from  some  movement  in  the  eudosing  rock  after 
the  crystals  were  made.  They  dosely  resemble  in  form  the  crystals  from  Bavaria.  (Seavage  not 
distinct  Color  blade;  streak  brovrnish-red ;  opaque;  brittle;  H.=5'5;  G.=2'876,  Craw.  In 
composition,  quite  near  alluaudite,  as  observed  by  Mallet  Brush  found  the  interior  of  a  crystal 
true  triphylite,  with  color  grayish-green;  H.=:6,  and  G.=3*684  (Am.  J.  Sci^  IL  xxziv.  402). 

Analyses:  1,  Dufr^noy  (Ann.  Ch.  Phjs.,  xll  342);  2,  Bammelsberg (Pogg.,  Izxzv.  439);  S,  Fuchf 
(J.  pr.  Oh.,  iii  98,  v.  819);  4,  Dellft  (I  a);  fi,  Damour  (L  a);  6,  7,  W.  J.  Craw  (Am.  J.  ScL,  IL 
XL  99);  8,  J.  W.  Mallet  (ib.,  xviu.  83): 

^       Pe     Sn     i'e      ^n    Oa    Li     iSC      Si 

1.  Limoges,  fiefcrwife         41-77 34-80  17-68 4*40  0-22=r98-85  BufWnoy. 

2.  **  "  82-18  31-46  8001 6-85   =100  Ramm. 

3.  Babenstein,  Tniikiotr.     36*70  48*17    8*94 6*30  1*40=99*S1  Fuchs. 

4.  •*  "  36*71  6100    8*07 4*62   ,  ins.  0-70=100  H 

5.  AUMKHimt  41-25  25-62     1*06   2308 265  0-60, l^a 5*47 =99*73 D. 

6.  Norwich,  M^ws.  41*86  27*36  24*70 1*97  2*27  2-07   ,  Mg  «r.,  insol.  0-29 

=  100-01  Craw. 

7.  "  "  44-64  26*02  23*30 1*61  220  2*07   — ,  Mg  /r.,  insol.  0*30 

=100*14  Craw. 

8.  "  "  (1)48*04  29-60  22-69 0*09  1*79  206   ^,Mg 0-73=99-79 M. 

ffetenmUj  by  Rammelsberg's  analysis,  gives  the  O.  ratio  for  bases,  add,  and  water  18*67  : 
18-13  :  5*64,  and  was  made  on  a  brownish-violot  spedmen  having  Q.=3-4l ;  by  DufV^noy's,  3  : 
6  :  I.  PaeidotrivUiA  corresponds  nearly  to  9  :  10  :  2.  AUuattdUe  gives  approximately,  suppos- 
ing the  manganese  to  be  protoxyd,  as  stated  in  the  analysis,  for  the  0.  ratio  for  &,  B,  I^,  ^= 
5:6:18:2;  and  the  Norwich  mineral  1:9:15:1.  It  is  useless  to  write  formulas  for  these 
compounds  until  the  state  of  oxydation  of  the  iron  and  manganese  has  been  more  predsely  ascer- 
tained ;  and  even  then  they  are  of  little  value,  as  the  mineral  in  the  altered  state  is  probably  a 
mere  mixture. 

Melakohlor  Fuchs  (J.  pr.  Ch.,  xvii  171)  Is  altered  triphylite  according  to  Seemann  (this  Min., 
4th  ed.,  513).  It  is  a  phosphate  of  iron  from  Babenstein,  containing,  in  100  parts,  88*9  sesquioxyd 
and  3*87  protoxyd  of  iron,  besides  protoxyd  of  manganese,  and  9  to  10  p.  c.  of  water;  it  occurs  on 
triphylite.    The  name  alludes  to  its  blackish-green  color. 

499.  TRIPUTE.  Phosphate  natif  de  fer  melang^  de  manganese  (fir.  Limoges)  Vauq,t  J.  de  M., 
xi.  295, 1802,  Ann.  Ch.,  xlL  242,  1802.  Eisenpechers  pt  Wem.,  1808.  Manganese  phosphate 
XmcoSj  TabL,  i.  169,  1806.  Phosphormangan  Zarst^  Tabl.,  72,  1808.  Manganic  phosphate 
ferrif^re^  A,  Tabl,  1809.  Triplit  Eaium.,  Handb.,  1079,  1813.  Eisenapatit  Iltchs,  J.  pr.  Ch., 
xviii  499,  1889.  Zwiselit  Breiih^  Handb.,  ii  299,  1841.  Phosphate  of  Iron  and  Manganese. 
ZwieseUt  GMe,  Syn.,  244,  1847. 

Orthorhombic.  Imperfectly  crystaUme.  Cleavage:  unequal  in  three 
directions  perpendicular  to  each  other,  one  much  the  most  distinct. 

H.=4— 5-5.  G.=3-44— 3-8;  3-617,  fr.  Peilau,  Berg.  Lustre  resinous, 
inclining  to  adamantine.  Color  brown  or  blackish-brown  to  almost  black. 
Streak  j^ellowish-gray  or  brown.  Subtranslucent — opaque.  Fracture  small 
conchoidal. 

Oomp^-A*P-k-B,F,  V.  Kobell,  vvith  ft  in  anaL  3=i£'e4-}^,  and  B=l  Ca+2Mg+3Fet 
which  gives  for  the  percentage  composition.  Phosphoric  acid  82 '7,  protox.  iron  16*6,  protox.  man« 
ganese  32*2,  iron  6*4,  magnesium  1*8,  calcium  1*5,  fluorine  8*8=100.  .Aiialyses:  1,  Berseliui 
(Schw.  J.,  xxvii.  70);  2,  Bergemann  (J.  pr.  Ch.,  Ixxix.  414);  3,  v.  Kobell  (J.  pr.  Ch.,  xdL  390),*  4, 
Vochs  (J.  pr.  Ch.,  xviii.  i99);  6,  Bammelsberg  (4th  Snppl,  247): 
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1^        l^e     Mn     ftg   Oa      JTa         Fe     Si    F       H 

1.  Dmogee  '  32-8     31-9    82-6     —  3-2»     — =100-6  Benehna 

2.  Peilau  32-76    3172  3083  082  119    0-4l»»       1-65  0*23   1 '28=1 00*29  Bergem. 

3.  SchlackenwBld    83*85    26*98  3000  305  220  fi^.  8*10  =104]8  Kobea 

i.  ZuneaeUU  [35-60]  35-44  20*34 *e4-76  0*68  8-18   =100  Puchfl. 

C.         "  80-83    41-42  2325 6-00   =100  Bamm. 


*  Phosphate  of  llm& 


*  With  a 


iUO, 


Yon  Ej>beU*s  analysis  becomes,  on  combining  the  fluorine  with  Fe,  Ga,  Mg,  P  83-85,  ^e  19*86, 
Ikn  80-00,  Fe  6-54,  Mg  1-88,  Ca  1*57,  F  8-10=100-75. 

Pyr.,  etc. — B.B.  fuses  easily  at  1  -6  to  a  black  magnetic  globule ;  moistened  with  sulphvjic 
add  colors  the  flame  bluish-green.  With  borax  in  O.F.  gives  an  amethystine  colored  glass  (man- 
ganese); in  R.F.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  Wi£  sulphuric 
acid  evolves  fluohydrio  add.    Soluble  in  muriatic  add. 

Oba, — Found  by  Alluaud  at  Limoges  in  France,  in  a  vein  of  quarts  in  granite,  accompanied 
by  apatite ;  occurs  also  at  Peilau  in  Silesia. 

ZvjieadiU^  a  dove-brown  variety,  was  found  by  Fuchs  near  Babenstein,  1  league  fix>m  Zwieael, 
in  Bavaria,  in  quartz  (0.=3*97  Fuchs).  Fuchs  in  his  Mineralogy  suggests  its  relation  to  triplite. 
It  is  stated  to  have  a  rather  perfect  basal  deavage;  a  brachydiagonfll  little  distinct;  and  a  pris- 
matic parallel  to  a  prism  of  1 29*"  very  imperfect 

Alt.— Often  occurs  coated  with  oxyd  of  manganese  as  a  result  of  its  alteration. 

600.  HOPZIlTJbl.    Brewster^  Trans.  B.  Soa  Edhib.,  x.  107, 1825.    Prismatoidischer  Zinkphyllit 

BreUh^  Char.,  88,  1832. 

Orthorhombic.  /A  7=101%  0  A  1-1=133°  19'  Levy ;  a  :  J :  c=:l-0607  : 
1  : 1-2131.  Observed  planes  as  in  the  annexed  figure,  with  also  2-5,  3-f, 
and  irl. 
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^^X 


0  A  1-?=138°  50' 
1-i  A  1-?,  ov.  <?,=97 
0  A  2-t=119  47 


2  A  2,  brach.,=87°  3' 
40         2  A  2,  macr.,=106  36 
2  A  2,  ba8.,=140 


ti 


11 


\^ 


Cleavage :  irl  highly  perfect.    Plane  0  striated.    Also  in 
reniform  masses,  and  amorphous. 

H.=2-5-3.  G.=2-76-2-85.  Lustre  vitreous;  «-i 
somewhat  pearly.  Color  ffrayish-white ;  reddish-brown 
when  compact.  Streak  wliite.  Ti*ansparent — translu- 
cent. 


Pyr.,  etc. — Bissolyes  withont  effervescence  in  muriatic  or  nitric  add, 
and  is  slowly  affected  hj  sulphuric  acid.    B.B.  gives  out  water,  and  then 
melts  with  difflcultj  to  a  dear  colorless  globule,  tinging  the  flame  g^reen. 
The  globule  obtained  with  borax  remains  dear  on  cooUng.    With  soda  it  affords  a  scoria  which 
is  jellow  when  hot,  and  gives  out  copious  fbmes  of  zinc  and  some  of  cadmium.    The  IVised  min« 
era!  forms  a  fine  blue  glass  with  a  solution  of  cobalt     Hopeito  is  supposed,  therefore,  to  be  a 
hydrous  compound  of  phosphoric  acid  and  ozyd  of  zinc,  with  a  small  portion  of  cadmium.    N. 
Nordenskiold,  Jahresb.,  v.  198,  1825. 
Obs.— Found  in  the  calamine  mines  of  Altenbeig,  near  Aix  la  Chapelle. 
Named  in  honor  of  Prof.  Hope  of  Edinburgh. 
The  angle  of  H  ^  H  ^  hopeite  is  near  f-2  A  i-S  in  flsdierite. 

601.  BERZEHiIITB.  Berzeliit  Kuhn^  Ann.  Ch.  Pharm.,  xrziy.  211,  1840.  Kagnesian  Phar- 
macolite  Dana^  Min.,  239,  1844.  Chauz  arseniat^  anhjdre  Dufr.  Berzelit  Haid,^  Handb.,  496^ 
1845.    Kiihnite  B.  db  M.,  ITin.,  481,  1862. 

Massive,  with  cleavage  in  one  direction. 

n.=5— 6.    Gr.=2-52.    Lustre  waxy..   Color  dirty-white  or  honey-yel 
low.    Brittle. 
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Oomp^Oa^  dg,  i/ba)^  £fl*.    0.  ratio  for  ft,  £s=l  :  1|.    Analyses :  Kuhn  (L  a) : 


Is 

Ca 

% 

iin 

ign. 

1.    68-61 

23-22 

16-68 

2-18 

0-30-99-84  KuKn. 

2.    66-46 

20-96 

36-61 

4-26 

2-96,  insoL  0-23=100;47  Kuhn. 

Another  partial  analysis  gave  Oa  21 'SI,  liCg,  lifn  17-07. 

P3n:^  etc. — ^B.B.  in&sible,  but  turns  gray.  With  soda  on  charooal  gives  an  arsenical  odor, 
with  soda  on  platinum  foil  fuses  with  e£feryescence,  and  gives  a  manganese  reaction.  Soluble  in 
nitric  add. 

Obs« — Occurs  at  Longban  in  Sweden,  with  iron  ore  and  granular  dolomite. 

602.  OARMIMlTil.    Garminspath  Sandberger^  Pogg.,  Iziz.  391, 1869.    Carmine  Spar.    Car 

mlnite  DaTM,  Kin.,  410,  1854. 

Orthorhombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  forma 
with  a  columnar  structure.  Cleavage  parallel  to  the  faces  of  a  rhombic 
prism. 

H.=2-5.  G.=4-105.  Lustre  vitreous,  but  cleavage  pearly.  Coloi 
carmine  to  tile-red ;  powder  reddish-yellow.     Translucent.    Brittle. 

Oomp.~0.  ratio  for  t'h,  9e,  £s=lf  :  9  :  17 ;  or  for  bases  and  acid  2  :  3,  or,  less  nearly,  8 :  6. 
Sandberger  and  Muller  adopt  the  latter,  and  write  the  formula  ^b'  As  +  6  Fe  As.  Analysis  by 
R.  Muller  (Pogg.,  cilL  346): 

Is  4911  Pe  80-29  Ph  24-66=108-96. 

Psrr.,  eto.~B.B.  on  charooal  fiises  easily  to  a  steel-gray  globule,  giving  out  arsenical  vapors; 
with  soda  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heated  in  a  glass  tube  no  change 
Soluble  in  nitric  add. 

Obs.— From  Horhausen  in  Prussia,  12-16  m.  N.E.  of  the  town  of  Nenwied  on  the  Rhine,  with 
beudantito  and  quartz  in  a  mine  of  limonite. 

603.  AMBLYQOinTB.    Amblygonit  BreiOL,  Hoffm.  Min.,  iv.  b,  169. 1817,  Handb^  483. 


Triclmic.     Observed  planes  as  in  the  annexed  figure,  Dana. 


/A  7=73°  20' 
O  A  irtz=il05 
OaL  back,=87  40 

OAjr=iii  80? 

<>  A  edge  7/7=78  80? 

O  A  24=105  20 


7a  i^=136^  30' 

7a  1-2=165  30 
7  A  1-5=97  60 

7a  2-1=107  30 
i-f  A  2-J,  ov.  7,=142  30 
i-l  A  1-1,  adj.,=131  60 
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Hebron,.  M& 


Cleavage :  0  perfect ;  i-l  nearly  perfect,  angle  between 
these  cleavages  104J-^ ;  also  7  imperfect.  IJsuSly  massive, 
deavable ;  sometimes  columnar. 

H.=6.  G.=3— 3-11;  3046,  Hebron, Brush.  Lustre 
pearly  on  face  of  perfect  cleavage  {0) ;  vitreous  on  t-t,  less 
perfect  cleavage-face ;  on  crosft-fracture  a  little  greasy. 
Color  pale  mountain  or  sea-green,  white,  grayish,  bro wnisn- 
white.  Subtransparent — ^translucent.  Fracture  uneven. 
Optical  axes  very  divergent;  plane  of  axes  nearlv  at  right  angles  toi-i; 
bisectrix  of  the  acute  angle  negative,  and  parallel  to  the  e^e  0^/t^/] 
DescL 

Oomp. — ^Perhaps  (i(tii,  ]Sra)'+f  Sl)^  1^,  with  one-ninth  of  the  oxygen  replaced  bj  fluorine 
AiiAlyBO):  1,  Benelins  (Gilb.  Ann.,  Isv.  821);  2,  Bammelaberg  (Pogg.,  bay.  266,  Min.  Ch.,  859^ 
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£1 

U 

^a 

t 

P 

1.  Chundorf                      56-69 

35-69 

9-11 

Ben. 

2.  Amsdoif ;  G.=3-n  (|)  47-68 

36-88 

6-68 

8-29 

0-43 

8-1 1=102-9' 

In  three  trials  the  alumina  was  found  to  be  86*26,  86*62,  and  3689  p.  c.  Rammelsberg  deduces 
the  fofmv^  (£l*P'+&*!P')+(Al*F*+RF),  E  standing  for  lithium  and  sodium :  Rose  write8(2  jfe' 
P+2aklP)+(Al«F»+Al«0% 

P3nr*,  etc. — In  the  closed  tube  yields  water,  which  at  a  high  heat  is  acid  and  corrodes  the 
glass.  B.B.  ftises  easi^  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooimg.  Colors  the 
flame  jollowish-red  with  traces  of  green ;  the  Hebron  variety  gives  an  intense  lithia-red ;  mois- 
tened with  sulphuric  acid  gives  a  bluish-greon  to  the  flame.  With  cobalt  solntion  assumes  a  deep 
blue  color  (alumina).  WiUi  borax  and  SbH  of  phosphorus  forms  a  transparent  coloriess  glass. 
In  fine  powder  dissolves  easily  in  snlphurio  acid,  more  slowly  in  muriatic 

Obs. — Occurs  at  Chursdorf  and  Arnsdorf^  near  Penig  in  Saxony,  where  it  is  associated  with 
tourmaline  and  garnet  m  granite ;  also  at  Arendal,  Norway.  In  the  XJ.  States,  in  Maiae,  at  Hebron, 
imbedded  in  a  coarse  granite  in  masses,  sometimes  weU  crystallized,  with  lepidolite,  albite,  quarts,  red, 
green,  and  black  tourmaline,  apatite,  and  rarelv  cassiterite ;  also  at  Mt.  Mica  in  Paris,  8  m.  from 
Hebron,  with  tourmaline.  The  Hebron  cry st^  have  rather  rough  faces,  admitting  only  of  approxi- 
mative measurement,  and  are  occasionally  1  in.  thick  and  2  in.  long  (Am.  J.  Sd.,  II.  xxxiv.  243). 
The  angles  above  are  from  measurements  by  the  author  of  Hebron  crystals.  Desdoizeaux  ob- 
tained ftt>m  the  cleavages  of  the  Hebron  mineral  O  (p)  A  t-t  (m)=106'' ;  0(p)A  /(Q=88*  30' , 
/(O  A  « (m)=136'  (0.  R.,  Ivii  36t,  Pogg.,  cxxiiL  188). 

The  name  is  firom  dfi$\Ut  hkmif  and  y^irv,  angle. 


604.  BBBDBRITB.    Herderite  BaicL,  PhiL  Mag.,  iv.  1,  1828.    Allogonit  SrtUh^  Vfb,,  23, 

1880,  Qhar.,  78,  1882. 


Orthorhombic.  I A  7=116°  53',  0  A  1-1=145°  51';  a:h:  c=0-6783  : 
1 : 1"5971.  Observed  planes  as  in  the  annexed  figure, 
with  also  3,  4,  and  6-1. 
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0  A  1=141°  19' 

0  A  3=112  35 
0  A  }-i=l*7  30 


1  A  1,  mac.,=14r  ir 
1  A  1,  brach.,=lie  8 
0  A  1^90 


Cleavf^e :  /interrupted.  Surfaces  /and  1  very  smooth, 
and  deBcatelj  lined  parallel  to  their  edge  of  intersec- 
tion. 

H.=5.     G.=2-985.     Lustre  vitreous,  inclining  to 
subresinous.    Streak  white.    C!olor  various  shades  of 

Jellowish-  and  greenish-white.    Translucent.     Fracture  small  conchoidaL 
"ery  brittle,     ddex  of  refraction  1*47. 

Oomp. — ^Probably,  aooording  to  trials  by  Turner  and  Plattner,  an  anhydrous  phosphate  of 
Slumina  and  lime  with  fluorine. 

P3rr.,  etc.— B.B.  fuses  with  difficulty  to  a  white  enamel;  becomes  blue  with  cobalt  sohitioQ. 
Dissolves  when  finely  powdered  in  muriatic  acid. 

Obs. — ^Very  rare  at  the  tin  mines  of  Ehrenflriedersdorf  in  Saxony.  Besombles  the  asparagai 
rariety  of  apatite. 

if  amed  after  Baron  von  Herder,  director  of  the  Saxon  mines. 


606.  MONIMOUTB.    KonimoUt  L.  J.  IgMrom,  (Etr.  Ak.  Stod^.,  1865^  »T* 
Tetragonal.    In  octahedrons.    Also  massive  and  incrusting. 
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fl,=r4-5--5.  G.=5-94.  Lustre  submetallic,  greasy.  Color  yellow* 
Powder  citron-yellow.    Fracture  granular. 

Oomp. — (^b,  t%  "Ad,  da,  litg)*  3b,  but  nuuoly  antunmuito  of  lead.    Analysis :  Igelstrom  (L  c.) . 

5b  40-29  ]^b  42-40  I'e  An  6*20  Ca  7*59  ttg  8'25=:99-73. 

Pyr.i  etc — B.B.  on  obarcoal  gives  a  malleable  lead-colored  globule,  which  in  O.F.  gives  a 
white  coating  of  antimony,  and  nearer  the  assay  the  yellow  of  ozyd  of  lead.  Insoluble  in  strong 
acids,  or  with  carbonated  or  caustic  alkalies,  even  on  fusion.  Reduced  by  hydrogen  gas  at  a  red 
beat ;  becomes  soluble  in  acids. 

OlNk — Occurs  with  tephroite  at  the  manganese  mine  of  Paisberg,  in  Wermland,  Sweden. 

606.  ROBmrm.    Bomelne  Ikmun/r,  Ann.  d.  K,  TIL  zz.  247,  1841 ;  V.  HL  179,  1863 

Tetragonal.  In  octahedrons,  near  the  regular  octahedron  in  form ;  1 A 1, 
basal,  llO*'  60'— 111°  20' ;  over  the  summit,  68*"  10'— 69°  10'.  Occurs  in 
groups  of  minute  crystals.     Cleavage  none. 

H.  above  5*5.  G.  in  grains,  4*714 ;  in  powder,  4'675.  Color  hyacinth 
or  honey-yellow. 

Oomp^— B',  SbO*,  SbO*  Damour= Antimony  62*24^  oxygen  16*32,  lime  21*44=100.  Analysis 
by  Damour  (I  a,  1863) : 

O  16-82         Sb  62*18    Fe  1*81     An  1*21    Ca  16*29  Si  soL  0*96    insoL  1*90=99*67. 
or  SbO»  40-79    8b  0»  86*82    *e  1*70  1*21  16*29  0*96  l*90=99-67. 

In  his  earlier  analysis  (1841)  Damour  obtained  Sb  0"  79*31,  te  1*20,  Mn  2*16,  Oa  1667,  §i  sol. 
0-64=99*98. 

Pyr.,  etc. — B.B.  foses  to  a  blackish  slag.  With  borax  affords  a  colorless  glass  in  the  inner 
flame,  a  violet  in  the  outer  ^manganese).  With  soda  on  charcoal  gives  white  antimonial  fumes 
and  globules  of  metallic  antimony ;  fused  on  platinum  foil  with  soda  gives  a  bluish-green  man- 
ganate.    Insoluble  in  adds. 

Obfl.— Bomeite  was  found  by  B.  de  Lom  at  St.  Marcel  in  Piedmont,  in  small  nests  or  veins  in 
the  gangue  which  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote,  quartz,  Umonite, 
and  greenovita 

Named  by  Damour  {not  by  Dufr^noy)  after  the  crystallographer  Bom^  de  Tlsle. 

507.  AMBnOXiITZI.  Ajitimonite  de  Mercure  DomeyhOt  Ann.  d.  IL,  lY.  vL  183,  1844  Cina* 
brio  snbido  JhtMyko^  Min.,  168,  1845.  Ammiolito  DanOi  Min.,  634,  1860.  Antimoniato  da 
oobre  con  cinabiio  tAroeo  JhrneyfoOf  ICn.,  129,  1860. 

Earthy  powder.    Color  deep  red,  scarlet. 

Oomp^— Besuks  variable;  but  regarded  as  antimonate  of  copper  mixed  with  dnnabar  and  with 
other  impurities.  Analyses  by  Domeyko  (Min.,  129, 1860)  of  the  material  obtained  in  the  earliest 
part  of  a  process  of  levigation : 


Sb 

Oil 

Hg 

S 

Fe 

qoartE  fi  and  loss. 

241 

16*9 

19*9 

8-3 

2*2 

24-8           8-8 

29*5 

16*6 

23*6 

3*3 

31 

8*1          16-9 

28-1 

18*1 

19*8 

31 

1*1 

Bivot  has  found  in  a  similar  substance  from  Chili  (Ann.  d.  M.,  V.  vi.  666),  Sb  86*6,  Gu  12*2, 
Hg  22*2,  Te  14^8,  Fe,  S  ^r.,  quarts  2*6,  0  and  loss  12*6,  and  observes  that  his  result  indicates 
the  presence  of  tellurid  of  mercury  and  antimonic  acid  along  with  antimonate  of  copper. 

Pyr^  etc*— Effervesces  with  nitric  acid,  without  loss  of  color ;  but  loss  of  color  by  action 
of  muriatic  acid,  and  an  abundant  deposit  of  white  antimonic  acid.  Heated  in  a  m  itrass,  a 
sublimate  of  mercury. 

Obs^— -Found  in  many  of  the  Chilian  mines,  filling  cavities  in  the  quartzose  or  argillo-ferrug^ 
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noQS  gangae  of  tlie  mercurial  tetrahedrite^  aod  in  the  poreB  of  the  imperfectljr  compaot  tetrahedrite 
itaeU;  and  has  proceeded  fh>m  the  decomposition  of  wiB  mercorial  ore. 

Named  fVom  ififtiov^  vermUion. 

F.  Field  has  analyzed  a  red  earthy  Bubstance  fh>m  Tamhillos,  near  Ooqnimbo,  Chfli,  and  made 
it  a  compound  of  antimonlte  of  mercury  and  flulphantimonite  of  rnercury ;  but  there  is  mach 
imcertainty  over  his  res  :lc8.    He  obtained  (Q.  J.  Gh.  Soo,  xii.  2V, 


Sb 

S 

Hg 

{?e 

tt 

qoarts 

14-21 

6-43 

34*42 

2-68 

4-46 

35-60=96-'J0. 

16*26 

5-98 

37-94 

2-94 

4-98 

29-78=96-88. 

He  takes  the  loss  as  partly  oxygen,  and  thus  makes  Sb  0*,  Sb  S',  HgO,  HgS  as  the  ctmBtlta 
ents.    The  material  is  probably  a  mixture  o:  cinnabar,  etc. 


APPENDIX. 

608.  Absbnatb  0?  Nickel  (Nidcelerz,  ifTl*  ^s,  C.  Bergemann^  J.  pr.  Oh.,  Ixxr.  239,  1858\ 
OiysteUine  massiTe  or  amorphoos.  H.=4.  G.=4'888.  Color  dark  grass-green  to  brownish  in 
spots  where  amorphous ;  streak  lighter. 

Formula  given  by  Bergemann  (L  c.)  Ni*  A8= Arsenic  add  88*0,  oxyd  of  nidcel  62*0=100. 
His  analysis  affotded : 

Is  86-57        P  0*14        Jri  62*07        6o  0*64        Cu  0*34        Bi  024        Fe  <r.=99-90. 

Unaltered  in  the  closed  tube.  B.B.  on  charcoal  affords  arsenical  fumes ;  with  borax  in  'SLP. 
gives  a  gray  bead  (nickel) ;  with  soda  on  charcoal  gives  off  arsenical  fumes  and  yields  a  magnetic 
mass.    From  Johanngeorgenstadt^  along  with  the  following,  nickel  oxyd,  and  native  bismuth. 

609.  Absenatb  0?  NiCEBL  (I^dcelerz,  l^i'  2s,  G.  Bergemcmn,  J.  pr.  Oh.,  Ixxv.  289,  1858)l 
Amorphous.  H.=4.  ^.=4*982.  Oolor  sulphur-yellow.  Formula  l^i' As,  Bergemann, = Arsenic 
add  60*6,  ^Ti  49*5=100.    Analysis  by  Bergemann  (L  a) : 

Is  60-53  P  «r.  fTi  48*24  Co  0*21  Ou  0*67  Bl  0*62=100-17. 

Like  the  preoedhig  in  pyrognostic  diaracters.  Occurs  at  Johanngeorgenstadti  with  the  pre- 
oeding. 


i 
n.  HYDROUS  PHOSPHATES,  ARSENATES,  ANTIMONATES. 

ABBANGEMENT  OF  THE  SPEOIES. 

A.    FBOBPEJLtBS  AKD  ABSENATBS  0?  BASES  IN  THB  PBOIOXTD  STATK. 

L  STBUViTE  GBOUP.    Oontain  ammonia.    0.  ratio  for  bases  and  add  3 :  6. 

516.  Stbhoobitb  ft]5ra+JNH*0+iH)»5+8fi       Pe|e«|(iNa+iAm  +  iH),+4aq 

616.  StBTJViTB  (tlilg-hiNH*0)»5+12fi  (Pe),|e.|(JAm,+f  Mg),+12aq 

IL  HAIDXNGERITE  GROUP.    Oontain  lime.    0.  ratio  3  :  6.    Orthorhombio,  with  a  pearij 
diagonal  deavage. 

517   llAXDmasuTK  (}Ca+id)*l8+8fi  (A8e)i|ee|(t6a+iH,),+3aq 
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in.  FHABICAOOLITB  GBOUF.   Coatain  lime  or  magnesia.   0.  ratio  3 :  5.   Monooliiuo^  witt 
a  pearly  dinodiagonal  deavage. 


518.  Bbushitb 
619.  ICniBRUSHxra 
520.  Phasmacx)lixb 
ft2l.  Chusobub 

622.  HOBBESCT 

623.  ROBSSLBBITB 


(»Ca+ifi)»P+4fi[ 

(tCa+ifl)»X8+6l3[ 
(Ca,Ce)»P+4fi 


(Pe),|e.|(»6a-*  in,),+4aq 
(P^)«|Oi|(*«a+iH,),+8aq 

(Aa  e),|ej(jea+iH,),+6  aq 
(Pe),|e,|{ea»6e),+4aq 

(A8e),|e.|Mg,  +  8aq 

(Aa  e).|e,K»  Mg+i  H  J,  + 12  aq 


ly.  YIYIAKITB  GBOUP.    Contain  iron,  manganese,  nickel,  cobalt,  or  ana 
Konodinio,  with  a  pearly  clinodiagonal  deavage. 


0.  ratio  8    i 


624.  YiyiANxra 

625.  STVFLBSm 

626.  BBTrBBITB 

627.  ASHABBBam 

629.  GABBmn 

530.  KoTnanB 

531.  Hubbauihb 


*e*P+8fi[ 

^e'la+naq 

Co*l8+8D[ 

]^i'£a+8A 

(Sri,Co^li[g)*Ss+8]a[ 

(2n,Co,]Sri)»ls+8fi[ 

(i([n,te,fi)*5+2ll 


(Pe)a|e.|Fe,+8aq 
(Ase)a|e.|Fe,+»aq 
(Ase),|e.I6o,+8aq 
(Aae),|e.p«,+8aq 
(As  e),|e.K»i,  60,  ^)»+8aq 
(As  e),|e.K2ni  eo»  »i)»+8  aq 

(P  e),|e.|(Mn,  Fe,  Ha),+2aq 


V.  CHONDRABSENITB  GBOUP.    Contain  manganese.    0.  ratio  1:17    No  deayage  oln 
senred. 


632.  Chosd&absbsxib     "Aji^lB+iiiL 


As,|e,opln»+2iaq 


YL  OLIYElinTE  GBOUP.  Contain  Co,  2n  as  the  protozyd  bases.  General  formula  ft*  (P, 
2s) +»  aq,  vith  sometimes  On  fi,  or  2n  fi,  accessory.  Orthorhombic,  without  pearly 
deavage;  /a /  near  90% 


633.  TBiOHALcnra 

684.?THB0]IB0LirB 

535.  IiIBBTHSZnTB 

536.  OLirEHIIS 

537.  Adamitb 

638.  GOHIOHALOITB 
539.  BAYLDOimS 
640.  BUCHBOIIB 


6a*l8+6a  (As  e)t|e,|en,+6  aq 

P,Cu,fi 

Cu»  P + Cu  fi[  (P  0)»|ee|€ui + eu  Ha  0, 

Cu«(2s,P)+eafi  ((As,  P)e),|e.|eu,+6uH,e, 

2n'£s+2nl&  (As,  0)9|e«|2n,+Zn  H,  e« 
(Cu,Oa)«(P,ls)+ Ou  ft+ifl  ((As  P)e),|e.|(eu,  6a),  +  6ii  H.  e, +i  aq 

(On,  Phy  Is  +  Ou  fi+fi  (As  e)j|e.|(€a,  Pb).+6u  H,  0a+aq 

Ou*  Is+On  tt + 6  fi  (As  e),|ee|6u+6u  H,  Oj  +  6  aq 


YH  LIBO(X)NITE  GBOUP.    Contain  Cu.    General  formula  ft*  (P,  la)+n  aq,  with  mostltj 
2  Cu  fi  or  8  Ca  d  accessory.    Monodinic^  without  a  very  distinct  basal  deavage. 

64U  TAQiuni  Ou*5+Oufi[+2]3[  (Pe)je.I6ui+euHi6t+aaq 

642.  UaoooWTl  Ou«ls+(iOu«+j5l)fi'+9fi(Ase)a|e.|eu«  +  Q+9aq 

643.  PBBUDOMiLAOHEn   Ca*P+3  0tt£[  (pe)i|e«|eu,+3  eaH,ei 
548a.  EHun                   Cu'P+2dafi+fi                       (P0)a|e6|6ua+26uHte,+«i 
643B.  Bmnnan             6u'P+20u£[                          (Pe)s|e«|ett,+2€laHft0i 
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544«  Ebevxtb 
546.  CoBinriixm 


(ABe),|e«  |eDt+26aU,e, 

(As  e),|e<  |6ii«+2  €n  H,  e, + S  at 


Tin.  CH  A  T A)PH YLLITE  GROUP.    Contain  Cu.    A  perfect  baaal  deavage. 


546.  TlBOUTB  du'£8+2Cu:ft+7l6[ 

547.  GLDrooLAsrra  du'Jis  +  sdu^ft 

548.  OHALOOrHTLUTB  a Ou'ls+sCu^+^fi 

5  0u*£fl+8Ckifi+9£[ 


(As  6js|0<  |€a«  +  2  ea  Hs  Os +7  «q 
(Ase)s|e«  |€a«  +  86aH,ei 
(A80)a|0,  |6u«  +  56uHses+7aq 
As  JOi  o|6u»  +  3  eu  Hs  Os  +  9  aq 


B.  Phosphates  amd  Absenatbs  or  Bases  wholly,  ob  dt  pabt,  in  the  Sbbquioxtd  stata 

(1)  Oxjgen  ratio  for  (£',  ft),  (P,  £fl)=3  :  5,  with  water  and  sometimes  other  aeoesaofy  con- 
stituents.   Plumbogiumnite  is  of  unoertun  relations. 


549.  BsBLiNiTB  £lP+id  (PO),|e< 

550.  CALLAIinTE  SlP+5£[  (P^)s|0< 

551.  Laeuutb  £lP+ftga  (Pe),|e, 

552.  BABBANDm  (^9e)P+4]a[  (Pe),|e, 

553.  SOOBODITE                 IPels+^lSC  (PO)t!0« 
654.  WAVSLLTtE        '         ilP+i3fcl6»+5fi[  (PO^O. 

565.  Tbollutb  £lP+i£lfi'  (Pe)s|e< 

556.  Pluvboouiociie  (?)l'b"P+6£ld*  (PO)«|ee 

557.  Galoiofebbiie        (Fe,0a')P+iS£['+4S  (PO)s|e< 

558.  Phabmaoosxdeiotb  9els+i9ed*+4]G[  (AsO)a|0f 

(2)  0.  ratio  for  (ft*  S),  P=4  :  5. 


|/?Al,+iaq 

|JAl,  +  5aq 

|tfAl,+MgH,e. 

|^(Al,aPe).+4aq 

|(SFe.  +  4aq 

|/?Al,+Q+5aq 

|/?Al,+i9AlH,es 

|Pbi  +  18i9iklH,e, 

|(€a,iffFe), + }/?ftH,e, + 4  aq 

I^Fei+i^Fe  HsOs  +4aq 


559.  GiBBOLm 


(i0a«+i3fcl)*P«+3fi 


P.e|e,|(i6a+i/?iy).+aq 


JMleUe  (555),  caieiofanrUe  (657),  bu^  pharmaeoeideriie  (558X  have  the  0.  ratio  4 :  5,  and  if  part 
of  the  alumina  or  iron  is  not  present  as  an  accessory  hydrate,  they  should  be  included  in  thia 
group.     WaveUiU  (554)  is  also  near  it 

(3)  0.  ratio  for  (ft*  fi),  (P,  is)=l :  1 ;  but  doubtftiL 

560.  CHnDBBSiiB  (t(te,S[n)*+f5l)*l?«+16fi  Pt|0io|(t(Fe,Mn)+fiJAl).+  5aq 

661.  ?  Atxaoolite  1^,  ^  Oa,  Mn,  te^  tL 

(4)  0.  ratio  for  (ft*  fi),  (^,  ls)=e  :  5. 


562.  AUOELUB 

563.  TuBQirois 

564.  PsoANm 

(65.  FiSOHEBtTB 

566.  Tayistockxte 
667.  OmcEEvmTB 

568.  I>U7BBNITB 
669.  OaOOZEHITB 


3fcl*P  +  3tt 

Xl*P+5fi 

Xl*P+6tt 

3fcl*P+8fl 

(Xl,Ca»)»P+8fi[ 

(Fe,{)u*)*jSs4-8ti[ 

(T)1Pe*P+12fl 


i5:Mte|ei.|P,+3aq 
^Al,eie,4P,+6aq 
iJAlee|ei.|P,+6aq 
/5Al,eiei,|P,+8aq 
(ea,/9aM).e|eiJP,+B«q 
^00,  /5Fe),  e|ei4A8,+8  aq 
i5Fe.e|e,o|Pt+laq 
/JFe,e|eio|P«+12«q 

Digitized  by  VjOOQIC 


HTDSOUB  FHOSPHATES  AND  ABSENATES. 


851 


570.  AssBBnosmKBiTB  (FeyCaV^s  +  e:^  (6a,/9Fe)c6|0io|A8a+6aq 

571.  EvASBOE  5l*P+3tltt«+15fi  /?Al.e|eio|Pj+3(^^H«ea)+l&ii^ 

fi72.  TOBBBRNITE  S»P  +  6ufl+7fi  ^B^e 0|eio|Pj+^H,ea  + 7aq 

fi7S.  Adtumitb  S*P+Cafl+7fi  iffFeO|e,.|P,+eaH,e,+7aq 


674.  auphithalitb 

675.  Spblsbitb 
576.  bobioeiib 


(6)  0.  ratio  for  (&»,  fi),  (P,  l8)=3  :  2. 


(3tl,Ca7P»+7a 
(Pe.OaYP'+lStt 


(ea,  0M)i ,  eje.olPi  +  7  aq 
/?Ali6e»|e«|P4+16aq 
(ea,^Fe)i,eje9o|P4+15aq 


G.  Phosphates  ob  Jlbsbsatss  cx)mbined  with  SuiiPhatb& 


580.  BlADOOmXK 

581.  Pirnoms 

582.  Bkudantxtb 

583.  LiNDAOKEBIIB 

684.  SvANHXRarni 
585.  FiciNirs 


la,  S,Fe,fi 

Is,  3,  C?u,  l^i,  ]G[ 
P,S,3tl,0a,ffa,ft 


D.  ASTDCOHATBS. 


586.  BlMDHBDflTB 


jE^bifl 


In  the  preceding  fonnulas  the  value  of  Q  may  be  learned  from  the  corresponding  formula  in 
the  other  column.  In  many  of  the  phosphates  of  copper  the  member  n  Ou  !lG[  is  made  an  acces- 
sory, as  done  by  Bammelsberg  and  others. 


616.  SnXROORITB.  Stercorite  ^eropot^  Q.  J.  Gh.  Soa,  1849.  Microcosmic  Salt   Native  Salt 

'  of  Phosphorus. 

In  crystalline  masses  and  nodules.  G.=l-6161.  Lustre  vitreous.  Color 
white,  stained  yellowish-brown.  Transparent.  Fragile.  Not  efflorescent. 
Easily  soluble  in  hot  and  cold  water. 

Oomp.—:5raNH*Ol^+9]^=Phosphorio add 34*05,  ammonia  12-40,  soda  14*92,  water  38*63= 
100.    Analysis  by  T.  J.  Herapath  (I  a) : 


P  34-325 


7-680 


Sfa  16*752 


fi  42-248=100. 


Hixed  with  ab^ut  9  p.  c.  of  impurities,  consisting  of  organic  matters  along  with  chlorid  of 
sodium,  carbonate  of  Hme,  carbonate  of  magnesia,  phosphate  of  lime,  sand,  eta 

Pyr.,  etc. — B.B.  intumesces,  blackens,  and  gives  off  water  and  ammonia,  colors  the  flame  mo» 
mentarily  a  faint  green,  and  fUses  to  a  transparent  colorless  glass,  soluble  in  boiling  water. 

Obs. — ^Found  in  guano  at  the  island  of  Ichaboe  on  the  west  coast  of  AMoa,  and  named  from 
the  Latin  siaraUf  dung. 

This  species  is  identical  with  the  SdU  of  Phosphorus^  used  as  a  flux  in  blowpipe  analysis. 


616.  8TRUVXTB.    Struvit  Ulex^  (Efr.  Ak.  8todch.,  1845,  iii  32,  Ann.  Gh.  Pharm.,  Ixvi.  41 
auanite  R  F,  Tesckemobcher^  PhO.  Ifog.,  IIL  xzviil  546,  1846. 
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Orthorhombic.    Hemihedral,  two  opposite  sides  having  ttnlike  planea 
/A/=10r  42',  (?  A  1-1=132°  32';  a  :b  :  c=l'0900:  1  :  1-2288.    Ob 
served  planes  as  in  the  annexed  figure. 
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0  A  1-?==138*'  25' 
(?aH=151  25 
0  A  i-i=90 


i-2  A  i-5,  ov.  i-i,=63'*  8' 
1-i  A  1-i,  ov.  (?,=96  60 
J-»  A  ^,  ov.  i4,=57  10 


Cleavage:   O,  perfect.     Twins:    composition-face 
i-t. 

H.=2.    G.=l-65-l-7.    Color  slightly  yellow- 
ish  to  brown;  white.    Lustre  vitreous.    Translu- 
cent ;  sometimes  opaque.  Brittle.   Tasteless,  being 
but  slightly  soluble. 

Oomp.~NH*0]f[g'1^+12:ft=Fliosphoric  acid  29*0,  magnesia  16*8,  ammonia  10*6,  water  44-1 

=100.    Ulex  obtained  (Jahrb.  Min.  1851,  51): 


p 

Ag 

^e 

An 

Am.£[ 

28-66 

13-46 

3-06 

1-12 

68-76 

P3rr^  etc. — ^In  the  dosed  tube  giyes  off  water  and  ammonia  and  becomes  opaqne.  KR  oolora 
the  flame  green,  and  fuses  easUj  to  an  enamel,  which,  heated  with  cobalt  solution,  assumes  a 
beautiful  purple  color.    Soluble  in  acids. 

Obs.— Found  in  guano  from  Saldtmha  Baj,  coast  of  AfHca,  imbedded  in  patches  of  crystals ; 
also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  existed  in  the  soil  above 
a  bed  of  peat  which  contained  tiie  crystals.  This  salt  forms  when  a  tribasic  phosphate  and  a 
salt  of  ammonia  are  dissolved  togeUier,  and  a  salt  of  magnesia  is  added  to  the  mixture. 

The  dimensions  of  the  crystals  are  nearly  those  of  barytes  if  1-i  be  taken  as  f-i 

Named  after  the  Russian  statesman  v.  Struve. 


617.  HAZDIMaBRITB.    Turner  Edinb.  J.  Sd.,  iiL  303,  1826. 

Orthorhombic.  /A  7=100'*  (80^  over  i-i),  0  A  1-^=148^  W;a:h:c 
=0'595  : 1  :  1*1918.  Observed  planes:  vertical,  /,  i-z,  i-%;  domes, |-i,  2-f, 
f-i,  1-i ;  octahedral,  4-2,  f  f .  H  ^  H  top, =146°  63', 
1-i  A  l-i=126°  58',  I A  ^=140^,  /A  ^-i=130^  Cleav- 
age :  i-i  highly  perfect.  Mostly  in  minute  crystals  aggre- 
gated into  botryoidal  forms  and  drusy  crusts. 

H.=l-5-2-5.  G.=2-848.  Lustre  vitreous.  Streak 
white.  Color  white.  Transparent — ^translucent.  Sec- 
tile  ;  thin  laminse  slightly  flexible. 

Oomp.— (|^0a+il^)'ls+8£[=Arsenic  add  58-1,  lime  28*3,  water 
13*6=100.    Turner  (L  o.)  obtained,  arsenate  of  lime  85-681,  and  watei 
14*319.    Dissolyes  oasUy  in  nitric  acid. 
P3rr.— B.B.  like  pharmaoolite. 

Obs.— Supposed  to  be  from  Baden  or  Joacbimsthal,  according  to  B.  P.  Greg,  Jr.,  wbose  cabi> 
net  contained  the  only  specimen  that  has  been  observed;  probably  the  latter  plaoe,  according  ta 
Vogl  (Min.  Joach.,  186).    It  is  associated  with  pharmaoolite. 
Named  after  W.  Haidinger. 


^'<>^ 


618.  BRUSHTTB.     G.  E.  Moore,  Proa  Acad.  GaL,  iiL  167,  1864,  Am.  J.  ScL,  II.  jzxix.  1866. 

Monoclinic.     C=62°  45',  /A  7=142^  26';  a  :  6  :  c=0-5396  : 1 :  2-614 
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I  A  a=108°  4r,  1  A  a=101°  40',  1  A  1=156^  46'  (156^  20' 
by  approximate  measurement),  -1  A  -1  (miobserved  planes)  = 
164°  22',  angle  between  edge  ///and  lines  of  ci'oss  cleavage 
d  {=zO  on  orthodiagonal  section  or  plane  i-i)  117°— 117^°, 
and  between  same  edge  ///and  edge  1/1  {=i-i  on  1-4)= 
95°— 96i° ;  whence  0  A  l-t=about  147°  30',  Dana.  Cleavage : 
clinodiagonal,  perfect  and  pearly ;  0  (parallel  to  cl)  perfect, 
ciTstals  often  breaking  transversely  along  this  plane.  Crys- 
t^s  small  and  slender.  Also  concretionary  massive,  consisting 
of  lamellar  individuals,  and  having  pearly  cleavages. 

H.=2— 2*5.  G.=2*208.  Lustre  of  i4  pearly,  elsewhere 
vitreous,  and  in  part  splendent ;  when  massive,  earthy,  or  more 
or  less  resinous.  Colorless  to  pale  yellowish.  Transparent— 
translucent. 

Oomp.^f  0a+il^)'P+4£[,  or,  of  the  general  formula,  fl'!P+aq.    Analyses:  1,  2,  Moore 
(L  c.);  3,  Julien  (ib.,  ±L  879): 


m 


1.  Aves  L         41-60 

2.  "  41-32 

3.  Sombrero      39*95 


Ca 

32-65 
82-73 
32-11 


26-33 =100-48  Moore. 
26-40=100'45  Moore. 
25-95,  3tl,  Fo  0-33,  S  0-78,  hygrosc.  l'23r=100-35  Julien. 


Pyr.,  etc* — ^Heated  in  a  closed  tube  whitens,  and  at  an  incipient  red  heat  gives  off  water.  B.B. 
in  the  platinum  forceps  flises  easily  with  intumescence,  tinging  the  flame  green ;  the  button 
crystalline  with  brilliant  facets  on  cooling.  Dissolves  readily  in  dilute  nitric  and  muriatic 
adds. 

Obs. — Occurs  on  the  rock  guano  of  Aves  Island  and  Sombrero  in  the  Caribbean  Sea,  in  groups 
and  crusts  consisting  of  delicate  and  mostly  transparent  crystals.    Named  after  Q-.  J.  Brush. 

The  species  may  be  regarded  as  isomorphous  with  vivianite;  2a  :b  :  \c  of  brushite  equalling 
10792  :  1  :  1*807,  which  is  very  near  the  ratio  in  vivianite  given  on  page  557.  The  two  agree  in 
formula,  except  that  one  has  4£[  and  the  other  S^L  It  is  isomorphous  also  with  pharmacolite 
if  the  prism  7(142"  26')  be  regarded  as  corresponding  to  i-2  of  the  latter,  the  angle  of  which  is 

ur  a'. 


619.  MXTTABRUSHTTB. 


A,  A.  Julien,  Am.  J.  ScL,  II.  xl.  871,  1865.    Zeugite  Julien^  ib., 
p.  373.    Omlthite  Jidien^  ib.,  p.  877. 
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Monoclinic,  with  pearly  clinodiagonal  cleavage,  as  in  brushite. 
ring  planes,  the  clinodiagonal  i-l,  with  the 
two  orthodiagonal  i-i  and  -1-i,  giving  the 
section  in  the  annexed  figure.  Crystals  usu- 
ally having  i-i  broad  and  even,  but  not  shin- 
ing, and  the  other  planes  deeply  ftirrowed 
and  rounding  into  one  another,  as  in  fig.  462 ; 
Bometimes  thin  and  flattened  parallef  to  i-i. 
Angle  i-i  A  -l-i  varying,  38°— 46®,  mosfly 
38°— 42°;  and  38°  in  the  best  crystals 
(Dana).     Cleavage :  clinodiagonal  perfect. 

BL  =  2-6-3.  G.  =  2-288,  2356,  2-362. 
Lustre  feeble,  except  on  the  cleavage-face, 
which  is  pearly,  somewhat  resinous  in  frac- 
ture. Color  pale  yellow,  buff,  to  nearly 
white;  streak  uncolored.  Translucent  to 
transparent     Brittle. 


a 


Occur- 
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Oomp.— (}Ca+ld)*!P+ 8 £[=rPho6pliOTio acid 41-90,  lime  8542,  ivftter  20*68=100;  or  same 
as  broahite,  excepting  one  less  of  water.    AnalTses :  1,  Jnlien  (L  c.) : 

1.  (J) 42-72    82-98        052        0*79    21-83    006,  hygrosa  1-60= 100*89  Jolien. 

The  water  included  some  organic  matter. 

Pyr.,  etc.— Same  as  for  brushite. 

Obs. — From  Sombrero,  coating  cavities  in  guano  and  the  coral  rock  altered  by  filtrations  from 
the  overljing  guano.    Crystals  sometimes  1  inch  long  and  i  inch  broad. 

This  compound,  as  Julien  states,  has  been  recognized  as  an  artificial  salt  by  Baewsky  and  Berzeliua. 

AlL^The  crystals  of  metabrushite  fh>m  Sombrero  are  often  hollow  from  the  removal  of  the 
interior,  and  otherwise  altored.    Julien  describes  the  following  varieties: 

1.  H.=3-26.  G.=2-971.  The  crust  of  the  hollow  crystals  thin,  and  surfaces  within  and  with- 
out often  coated  by  minute  rhombs  of  calcite;  the  sswgite  of  Julien.  2.  Crust  rather  thicker, 
without  a  glittering  surface  of  calcite  rhombs.  8.  0.= 2*988— 3*030 ;  ia  narrow  blades  aometimea 
an  inch  long ;  the  crust  thick,  the  crystals  being  nearly  or  quite  solid. 

4.  OmiihUe  of  Julien,  from  Sombrero  (1-  a,  p.  877),  appears  also  to  be  altered  metabrushite,  its 
crystals  presenting  the  same  forms  and  habit,  but  usually  quite  small  and  very  thin  parallel  to  the 
orthodiagonal;  also  sometimes  thin  parallel  to  the  dinodiagonal,  and  acute  rhombic  in  sectioD; 
angle  i-i  A  -]-t=rabout  38° ;  H.=2-5.  The  analysis  given  was  made  on  ooly  one-tenth  of  a  gram, 
and  the  results  are  hence  unavoidably  doubtfVd. 

Analyses  of  1,  3,  4,  afforded  Julien  (the  water  including  some  organic  matter) : 

P        Ca  d  &g  9e,£l    3  C  F  NaCl 

Yur.  \,  Zeugite  {i)U'6n  44*21  3-02  3*59    0-66    0*19  0-24  tr,  1-08=99-54  Julien. 

Var.  3.      "             48-24  48*87  3-98  0^6    1-02    0*18  1-74  tr.  ?    =99-69  Julien. 

Var.  4.  OmiihUe     4014  45*77  9*45  4-62     —  =99-98  JuUen. 

In  1,  0.  ratio  for  P,  Ca  (impurities  excluded) =2-95  :  1*56 ;  omithite  corresponds  nearly  to  the 
formula  Ca'r +2  aq. 

There  occur  also  hemispherical  stellated  groups  of  white  crystals,  as  altered  omithite,  wfaidi 
Mr.  Julien  has  not  analyzed,  but  supposed  to  be  the  same  compound  minus  the  water.  One 
crystal  of  the  so-called  ornlthite  examined  by  the  author  had  on  its  edges  and  surface  micrcscopic 
tufts  of  adcular  crystals. 

Epiglttvbiie  imd  crystallized  Glavbapaiite  of  Shepard  (Am.  J.  ScL,'  XL  xxiL  06,  1856).  One  or  the 
other  of  these  may  be  metabrushite  or  brushite.  Glaubapatite  has  already  been  remarked  upon 
on  page  585.  It  may  be  added  that  there  is  further  proof  that  no  such  guano  compound  exists 
(combination  of  sulphate  of  soda  and  phosphate  of  lime)  in  that  A.  A.  Julien  has  found  uo  eridence 
of  it  in  his  investigations.  His  results  suggest  that  Shepard's  soda  may  have  come  fh>m  common 
salt  present,  and  his  sulphuric  add  from  sulphate  of  lime. 

JSpiglaubite  is  described  as  occurring  in  "  small  aggregates  or  interlaced  masses  of  minute  semi- 
transparent  crystals  of  a  shining  vitreous  lustre,  which  are  always  implanted  on  druses  of  glaub- 
apatite, with  H.=about  2*5,"  and  as  being  "  a  largely  hydrate  phoflphate,  chiefly  of  lime,  and  may 
also  contain  magnesia  and  soda."  It  is  not  impossible  that  the  mineral  is  metabrushite,  although 
some  characters  are  inconsistent  with  such  a  condusion.  If  so,  the  name  epiglavbite  (meaning 
occurring  implanted  on  glaubapatite)  is  inapplicable,  and  should  be  rejected. 

620.  PHAHMAOOZJTB.  Arseniksaurer  Ealk  (von  Wittidien)  Sdb,  Sdierer's  J.,  iv.  637, 
1800.  Pharmakolit  Kanten^  Tab.,  75,  1800.  Arsenikbliithe  Wcm^  pt.  Arseniate  of  Lime. 
Chaux  arseniat^e  Fr,  Picropharmaoolit  Siarmixeyer^  Gilb.  Ann.,  1x1.  185,  1819.  Arsenidte 
Bmi^  Hin.,  11  698,  1882. 

463  MonocUnic.    /A  /=lir  6^  ir2  A  l^^UV  S', 

ir\  A  ^.2=109^  26',  U  A  i-t=90°,  1  A  1=117°  24', 
a  A  1=121°  28',  iri  A  1=9.5°  46',  U,  on  edge 
1/1,=83°  14'.  Cleavage:  iA,  eminent.  One  of 
the  faces  1  often  obliterated  by  the  extension  of 
the  other.  Surfaces  iri  and  i-2  nsually  striated 
parallel  to  their  mutual  intersection.  Karelj  in 
crystals ;  commonly  in  delicate  silky  fibres  or  acicu 
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lar  crysta-lizations,  in  stellated  groups.     Also  botryoidal  and  stalactitic 
and  sometimes  massive. 

H.=2— 2-5.  G.=2-64— 2'73.  Lnstre  vitreous ;  on  i-l  inclining  to  pearly . 
Color  white  or  grayish ;  frequently  tinged  red  by  arsenate  of  cobalt.  Streak 
white.     Translucent — opaque.    Fracture  uneven.    Thin  lamined  fleidble. 

Oomp.— (}  Ca+1  ]^*  Is+S  1^= Arsenic  add  61-1,  lime  24-9,  water  24*0=100.  Analyses:  1, 
Khprolh  (Beitr.,  iiL  211)]  2,  John  (Oh.  Unters.,  il  221);  3,  Rammelaberg  (Pog^.,  Ixii.  150): 


Is 

Oa 

tL 

1.  Wittichen 

2.  Andreasberg 

3.  Gliicksbnmn 

60-54 
45-68 
61-58 

2600 
27-28 
23-69 

24-46=100  Klaproth. 

23-86=96-82  John. 

28-40,  Co,  ¥e  1-43=100  Eamm. 

The  cobalt  in  the  last  is  attributed  to  a  mixture  with  cobalt  bloom.  Turner  obtained  for  a 
spedmen  of  unknown  locality  (Brewst  J.,  iil  306)  Arsenate  of  lime  79-01,  water  20-99=100. 
!nie  name  arsenicUe  is  applied  by  Beudant  to  the  mineral  analyzed  by  John  on  the  ground  of  the 
analysis  alone. 

Fyr.,  etc. — In  the  closed  tube  yields  water  and  becomes  opaque.  B.B.  in  O.F.  fbses  with 
intumescence  to  a  white  enamel,  and  colors  the  flame  light  blue  (arsenic).  On  charcoal  in  B.F. 
gives  arsenical  fumes,  and  Aises  to  a  semi-transparent  globule,  sometimes  tinged  blue  from  traces 
of  cobalt.  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readily 
soluble  in  acids. 

Obs. — ^Found  with  arsenical  ores  of  cobalt  and  silver.  Has  been  found  at  WitUchen,  Badeu,  in 
crystals ;  at  8t.  Marie  aux  Mines  in  the  Vosges,  in  botryoidal  or  globular  groups ;  at  Andreas* 
berg  in  the  Hars,  and  at  Itiechelsdorf  and  Bieber  in  Hessia;  at  Gliickabrunn  in  Thuringia;  at 
Joacliimsthal  in  Bohemia. 

This  species  was  named,  in  allusion  to  its  oontaining  arsenic,  from  ^df/iavoy,  p^iaon. 

Viewing  the  form  as  above,  it  is  remotely  homoebmorphous  with  cobalt  bloom  and  vivianite. 

520A.  Picropharmacoliie  of  Stromeyer,  from  Eiechelsdorf  (L  c.),  contains  Arsenic  add  46'97, 
lime  24-65.  magnesia  3-22,  oxyd  of  cobalt  1-00,  water  28-98=99-82,  affording  the  formula 
(Oa,  ilgf  Aa'-hl2  fl,  Ramnt ;  but  it  is  probably  impure  pharmaoolite.  The  prefix  picrOf  from 
virjM(,  hiUer^  alludes  to  the  magnesia  present 

621.  OHXTROHmi.    A  new  British  mineral  oontaining  cerium  A  M,  Churchy  Gh.  News,  ziL 
^  121,  1865.   Ohurchite  0.  G.WUliamtf  ib.  183.    Hydrated  Gerous  Phosphate  ChurOi,  J.  Ch.  Soc, 
IL  iil  269,  1866. 

Monoclinic  1  In  fan-like  aggregations  of  minute  crystals.  Cleavage 
perfect  in  one  direction  (the  clinodiagonal  ?) ;  also  radiated  columnar. 

H.=3.  G-.=3'14?  Lustre  vitreous;  pearly  on  cleavage  plane;  color 
pale  smoke-gray,  tinged  with  flesh-red.  Streak  white.  Transparent  to 
translucent.     Iracture  conchoidal.    Doubly  refracting. 

Oomp.— 0.  ratio  for  ]ft,P,  :ft=8  :  6  :  4;  (}Ce-hiCa)'  P+4£[=Phosphorio  acid  27*78,  ceria 
52-73,  lime  6*47,  water  14*07=100.  Analysis  *  Church  (J.  Gh.  Soc,  XL  iii.  262): 

P  Ce  Oa  fl 

28-48  61-87  5*42  1 4*93= 100-70  CJhurch. 

Pyr.,  etc. — B.B.  in  tube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes  reddish, 
and  difficultly  soluble.  With  borax  in  outer  flame  gives  a  bead  which  is  orange-yellow  and  opaline 
while  hot,  and  colorless  or  slightly  amethystine  when  cold. 

Oba.»0ccur8  at  Cbmwall.  in  a  copper  lode,  as  a  coating  Vir  of  an  Inch  thick  on  quarts  and 
ar^llaoeous  schist  C.  G.  Williams  (L  c.)  has  proved  churcliite  to  contain  didymium.  Church 
obtained  a  trape  of  fluorina  Cleavage  takes  place  parallel  to  a  rhombic  plane,  which  Maakelyne 
eaUs  the  haaal  plane. 

Named  after  ProC  A.  H  Churdi,  of  Cirencester,  Eng 
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622.  HGBRNSSITE.    Hdrnesit  JEToid,  Yerh.  G.  Eeidu.,  41,  ISeO^  Ber.  Ak.  Wien,  zl  18 

1860. 

Monoclinic.  Cleavage  eminent  in  one  direction,  like  talc.  Also  cohim 
aarj  stellar-foliated. 

H.=0'5— 1.  G.=2-474.  Cleavage  pearly.  Color  Bnow-white.  Folia 
transparent,  flexible. 

Oomp^— ftg'2.8+8  lt=ArBenic  add  46-6,  magneBla  24*3,  water  29*1=100,  analogous  toviTiai^ 
ite.    Analysis:  y.  Hauer  (I.  a): 

Is  46  33  Jkg  24-64  S  29'0'7=99-94. 

P3rr.,  etCir— In  a  glass  tube  giyes  mudi  water.  B.B.  ftises  easflj,  and  on  diarooal  affords  the 
odor  of  arsenia    Insoluble  in  water  and  easflj  soluble  in  adds. 

Obs. — ^First  distinguished  by  Kenngoit  in  minerals  from  the  Bannat  (vidnity  either  of  Gziklowa 
or  Orawitza)  in  the  Imperial  Mineral  Cabinet  at  Vienna.  Oocurs  in  a  coarsely  granular  ool- 
dte,  containing  also  some  garnets. 

Kamed  after  Dr.  Homes.  ^ 

623.  RCS88LBRITE.    R,  Bhmif  Jahresb.  Wett  Ges.  Hanau,  82|  1861. 

In  thin  crystalline  plates,  with  columnar  or  fibrous  structure.  Cleav- 
age apparent  in  one  direction.    Also  in  vermiform  efflorescences. 

H.=2— 3.  G.=  ?  Lustre  vitreous  to  dull.  Colorless  or  white. 
Transparent  to  translucent.    Becomes  opaque  and  dull  on  exposure. 

Ck)mp.— (f  fig+i  £Q'1b+ 12 d= Arsenic  add  8965,  magnesia  13-80,  water  46*65.  Analysia 
by  Del£fe(Lc.): 

Is  40-16  Mg  14-22  Co  <r.  S  46*62 

Pyr.,  etc.— B.B.  fuses  to  a  white  enamel,  and  in  a  dosed  tube  gives  water.  On  diarcoel  gives 
arsenical  fumes.    Soluble  in  muriatic  add. 

Obs. — Oocurs  in  the  Kupferachiefer,  at  Bieber,  with  pharmacoUte  and  eiythrite. 

?tTamed  after  Dr.  0.  Bossier  of  Hanau. 

A  mineral  in  monodinic  crystals  oocurs  zA  Joaohimstbal  and  Kremnitz.  whidi,  according  to 
^ichermak  (Anzeig.  Ak.  'Wien,  1867,  218),  hap.  the  composition  (}  2i[g+i  ^)*  As+8  fi,  and  which 
s  probably  rcesslerite. 

624.  ViVlANTTE.  Bloa  Jamjord,  Naturligit  BinrlinerblaU,  Calx  Martis  phlogisto  juncta,  eta, 
Orofut,  182,  1758.  Cnruleum  Berolinepse  cati/um  BortLf  Lithoph.,  L  136, 1772.  Gere  martiale 
bleue,  Bleu  de  Pmsse  nati^  de  lAek,  m.  295,  1783.  Naturliche  Berlinerblau,  Phosphorsaurer 
Eisen,  Klapr^  Crell^s  Ann.,  i  390.  1784.  jSisenblau,  Blaueisenerdo,  Gtrm.  Yivianit  (fr.  Com- 
waU)  Wem.,  Leztes  Miu.  Syst,  7817,  41  •  Breith.,  Hoffin.  Min.,  iv.  b,  146,  1817.  Phosphate 
of  Iron,  Blue  Iron  Earth.  Per  phoaphst^  Per  amre,  Dr,  Eisenglimmer  Mohs,  Min.,  212,  1824. 
Eisen-PhylUt  BreUK,  Ch&r.,  26.  1823.  Glaukosiderit  QMcefy  Handb.,  857,  1831.  MolUdte 
Thoms.,  Kin.,  L  452,  ]  336.    j^jaglaiite  B&rfhier,  Ann.  d.  K,  IIL  ziL  808, 1837. 

Monoclinic.  C=7i^  25',  /A  7=111°  12',  0  A  14=145°  38',  axlic= 
1-002  : 1  \  1-3843.  Observed  planes:  0\  vertical,  i-i,  /,  t-i,  i-3;  dino- 
domes,  i-i,  1-i  j  bemidomes,  i-^,  1-t,  2-i,  -14  \  hemioctahedral,  ^,  1,-i,  -1, 

U  A  l-i=126°  47'        1  A  1,  front,=119°  10'  a  A  l-t=90°  0' 

iri  A  -.l-i=144  20         1  A  1-1=149  35  i-Z  h  i-3=154  14 
iri  A  7=145  36             1  A  i-l=120  25  i  A  i,  front,=140  62 

U  A i-8=167  7  U  A  14,  top,=lll  6  Oh  i.i=108  85 
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Stirface  iA  smooth,  others  striated.  Cleavage :  i4,  highly 
perfect ;  i-i  and  i-i  in  traces.  Often  reniform  and  glob- 
ular. Structure  divergent,  fibrous,  or  earthy;  also  in- 
crusting. 

H.=l-6— 2.  G.=2-58— 2-68.  Lustre,  i-l  pearly  or 
metalKc  pearly;  other  faces  vitreous.  Color  white  or 
colorless,  or  nearly  so,  when  unaltered;  often  blue  to 
green,  deepening  on  exposure ;  usually  green  when  seen 
perpendicularly  to  the  cleavage -face,  and  blue  trans- 
versely: the  two  colors  mingled,  producing  the  ordinary 
dirty  blue  color.  Streak  colorless  to  bluish-white,  soon 
changmg  to  indigo-blue ;  color  of  the  dry  powder  often 
liver-brown..  Transparent — ^translucent;  becoming  opaque 
on  exposure.  Fracture  not  observable.  Thin  laminsp 
flexible.    Sectile. 

Oomp.— <'e'P4-8fi=PhoBphoric  acid  28-8,  protoxyd  of  iron  480,  water  28*7=100,  when 
colorless,  being  isomorphous  with  erythrite ;  but  changes  readilj,  owing  to  oxjdation  of  the 
iron ;  analysis  afforded  Bammelsberg  6  {fe*  JP+8  ]^ + ¥e*  P*+8  :&). 

Analyses:  1,  Yogel  (Gilb.  Ann.,  lis.  174);  2,  Bammelsberg  (Pogg.,  Izi^.  411);  3,  Stromeyei 
(Unters.,  274);  4,  5,  Bammelsberg  (Pogg.,  Iziv.  411);  6,  Brandes  (Schw.  J.j  zzzi.  77);  7,  Thomson 
(Min.,  1  452) ;  8,  W.  Fisher  (Am.  J.  Sd,  XL  iz.  84);  9,  Bammelsberg  (J.  pr.  Ch.,  IzxzvL  844): 


5         Fe  te 

L  Bodenmais  26*4  41-0 

2.  "  29-01  11-60  35-66 

8.  St  Agnes,  (Tomwall  31*18  41*28 

4.  N.  Jersey,  J^Udle  28*40  12*06  33*91 

5.  "  "  12*06  33*98 

6.  Hillentrap  30*32  43*78 

.  MuUicUe  26*06  46*31 

8.  Delaware  27*17  44*10 

9.  Allentown,  N.  J.  28*81      4*26  88*26 


31*0=98*4  VogeL 
uruL  Bammelsberg. 
27*48=99*89  Stromeyer. 

2^9  I  Bammelsberg.    G.=2*58. 

25-00,  £l  0-7,  Si  002=99-82  Brandes. 
27-14=99*61  Thomson. 
27*95,  Silica  0*10=99*82  Fisher. 
28-67=100  Bammelsberg.    a.=2*68. 


Other  analyses,  probably  of  this  species  more  or  less  impure  or  altered,  have  afforded:  10. 
Barthier  (Ann.  d.  H.,  adi.  808);  11,  Segeth(J.pr.  Oh.,  zz.  266);  12,  Elaproth  (Beitr.,  iv.  120);  ISJ 
Berthier  (L  a);  14,  16,  Struve  (Bull.  phys.-math.  Ac  St.  Petersb.,  zi7.  171, 1856);  16,  C.  A.  Kurl- 
baum  (Am.  J.  Sci,  II.  Txill  422): 

ft 
32-4,  Xl  0*6,  Sin  0*8=99*4  Berthier. 
26*26=100  Segeth. 
20-0=99-5  Klaproth. 
16*6=99*8  Berthier. 
27-60=99-65  Struve.    G.=2'72. 
26*10,  Mg  7*37=100*12  Struve. 
25*60,  %  0*08=101*35  Kurlbaum. 

The  anglarite  corresponds  to  the  formula  J'e^P+^l^;  it  is  probably  massive  vivianite. 
A  vivianite  from  New  Zealand  afforded  B.  Pattison  (PhiL  Mag.,  III.  zzv.  496): 

Phos.  iron  62*8,  water  28*4,  organic  matter  2*8,  silica  6*2=99*2. 

PyTi,  eto.^In  the  dosed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B3.  fuses  at 
1*6,  coloring  the  flame  bluish-green,  to  a  grayish-black  magnetic  globule.  With  the  fluxes  reacts 
*or  iron.    Soluble  in  muriatic  acid. 

Obs.— Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  reins;  sometimes  in 
narrow  veins  wi'Ji  gold,  traversing  gray-wacke ;  both  fViable  and  crystallized  in  beds  of  day,  and 
sometimes  associited  with  Umonite,  or  bog  iron  ore;  ojften  in  cavities  of  fossils  or  buried  bones. 

At  St  Agnes  in  Oomwall  transparent  indigo  crystals  have  been  found,  1  in.  in  diameter  and  2  long, 
on  pyrrhotite ;  at  Wheal  Falmouth,  and  near  St  Just;  in  Devonshire,  near  Tavistock ;  at  Bodon* 


p 

Fe 

*e 

10.  Alleyras,  Bbie  Iron  EarOi  23*1 

43*0 

U.  Kertsch,         "            '•      24*96 

48-79 

12.  F-ckartsberg,  "           "     32*0 

47*5 

13.  Anglar,  Atiglarite              27*3 

660 

14.  Kertsch                             29*17 

21-34 

21*54 

16.  Bargnis,  earthy,  blue        19*79 

33'11 

13-75 

16.  Allentown,  N.  J.,  "            29-66 

18-45 

27*62 
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mats,  and  the  gold  mines  of  Ydrospatak  in  Transylvania,  in  crystals ;  on  the  promontory  of  Eertsck 
in  the  Black  Sea,  in  large  indistinct  crystals  in  the  interior  of  shells.  The  earthy  varied,  some- 
times called  blue  iron  earth  or  noHve  Pruasian  Hue  {Fer  azure),  occurs  in  Greenland,  Syria,  Garin- 
thia,  Cornwall,  etc.  The  friable  vaneties  in  bog  iron  ore  in  several  peat  swamps  in  the  Shetland 
Isles,  at  Ballagh  in  the  Isle  of  Han,  accompanying  sometimes  the  horns  of  the  elk  and  deer,  and 
near  an  old  slaughter-house  in  Edinburgh.  At  Cransac,  France,  m  crystals  formed  after  the 
burning  of  a  coal  mine. 

In  N.  America,  it  occurs  in  Ni  Tark,  at  Harlem,  in  crystals  accompanying  stObite  and  feldspar  in 
fissures  in  gneiss.  In  Kew  Jersey,  at  Imleytown,  in  dwk  blue  crystals ;  at  Allentown,  Monmouth 
Co.,  in  considerable  abundance,  both  oystaUiseo,  in  nodules,  and  earthy,  imbedded  in  bog  iron  ore, 
and  associated  with  days;  at  MuUica  Hill,  Gloucester  Co.  {MuUicUe\  in  cylindrical  masses,  con- 
sisting of  divergent  fibres  or  adcular  crystals;  at  Franklin,  occasionally;  it  often  fills  the  interior 
of  belemnitcs  and  other  fossils  in  the  Ferruginous  sand  formation.  Also  in  Delavfare  (see  anal.  8 
above),  4  ul  W.  of  Gantwell's  Bridge,  and  near  Middletown,  in  Green  sand,  in  fine  large  crystals 
wliich  are  colorless  when  first  obtained,  evidently,  as  Fisher  observed,  containing  only  protoxyd 
of  iron;  near  Cape  Henlopen,  in  Sussex  Go.  In  Maryland,  in  the  north  part  of  Somerset  and 
Worcester  Cos.  In  Virginia,  with  bog  ore  in  Stafford  Co.,  and  8  or  10  m.  fipont  Fafauouth,  with 
gold  and  galenito.    In  Oanada,  with  limonite  at  Yandreuil,  abundant 

Kamed  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  the  specimens  in 
Cornwall    Werner  was  not  aware  of  their  identity  with  the  BUiuei$enerde  when  he  gave  the 


AIL — ^Becomes  altered,  as  above  stated,  through  the  ozydatlon  of  the  iron,  which  the  analyses 
given  illustrate.  Tscherm^  obtained  (Ber.  Ak.  Wien,  zlix.  342)  for  an  altered  vivianite  in  c^tala 
from  a  cabinet  in  Vienna^  r  30*5,  Pe  65*0,  JTa  1'5,  £[  14*0=10].  G.=2'95 ;  lustre  metallic-pearly; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish-brown;  streak  ochre-yellow. 

Berauniie  Breithaupt  (Handb.,  156,  1841,  B.  H.  Ztg.,  1853,  402)  is  of  similar  origin  and  char- 
acter. It  occurs  in  small  foliated  and  columnar  aggregations,  with  one  perfect  metaUic-pearly 
cleavage,  having  H.=2;  G.=2*878;  color  hyadnth-red  to  reddish -brown ;  streak  dirty  yellow. 
Plattner  found  it  to  be  a  hydrous  phosphate  of  sesquiozrd  of  iron.  From  St  Benigna,  near 
Beraun,  in  Bohemia;  and  reported  also  from  Wheal  Jane,  near  Truro,  England,  by  Greg,  assod- 
ated  with  pure  and  altered  vivianite. 

626.  STMPX«BSITB.    Symplesit  BreiOL,  J.  pr.  Ch.,  x.  501,  1887. 

Monoclinic.  In  form  resembling  erythrite.  Cleavage  perfect  parallel 
with  the  clinodiagonal  face.  In  minute  prismatic  crystals;  also  aggre- 
gated. 

H.=2*5,  nearly.  G.=2'957.  Lustre  of  cleavage-face  pearly ;  elsewhere 
vitreous.  Color  pale  indigo,  inclined  to  celandine-green ;  sometimes 
between  leek-  and  mountain-green.  Streak  bluish-white.  Subtransparent 
to  translucent. 

Oomp< — Supposed  to  be  an  arsenate  of  the  protoxyd  of  iron. 

Pyr.,  etc. — ^In  the  closed  tube  yields  much  water;  at  a  high  temperature  some  arsenous  add 
sublimes,  imparting  an  add  reaction  to  the  water,  and  giving  a  black  magnetic  residue.  BJ3.  in 
the  forceps  infusible,  but  colors  the  outer  flame  light  blue  (arsenic),  and  becomes  black  and 
magnetic  On  charcoal  gives  a  strong  arsenical  odor.  With  the  fluxes  reacts  for  iron,  and  gives 
also  traces  of  manganese  and  sulphuric  add  (Plattner). 

According  to  Breithaupt,  when  heated  in  a  glass  tube,  it  turns  brown,  and  loses  2(4-  p.  a  of 
water.    Plattner  found  24|  p.  a 

Obs.— Occurs  at  Lobensteln  in  Voigtland,  with  spathic  iron. 

626.  ERTTHRITS.  Kobold-Bluthe  Bruckmanii,  Hagnalia,  161,  etc.,  1727.  Eobolt  Blomma 
Flos  C^balti  [the  ciyst],  Koboltbeslag  [impure  earthy],  Cobaltl  minera  colore  rubra  eta 
WaH,  Urn.,  234,  1747.  Koboltbiate,  Koboltbeschlag,  Ochra  (Cobalt!  rubra,  (hmsiedit  212, 176a 
Kobaltbliithe  Oerm,  Ck)balt  Bloom,  Bed  Cobalt,  Cobalt  Odira  Ck)baltum  addo  arsecico 
mineralisatum  Bergmann,  Sdagr.,  184,  1782,  Opusa,  iL  446,  1780  (first  anal.).  Arseniate  of 
Cobalt.  Cobalt  arseniate  ir.  Erythrine  Beu^L,  Mm.,  il  696,  1832.  Bhodoiiie  Buot,  I  SIS, 
1841. 

Monoclinic     {7=70^  64',  /A  7=111°  16',  0  A  l-i=146°  19' ;  a  :  i  :  « 
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r=0*9747  : 1 :  1*3818.    Observed  planes  as  in  the  annexed  %ure,  togethei 
with  3-»  and  |-*  between  iri  and  1-4. 


iri  A  t-i=90°  0' 
i-i  A  l-i=124  51 
1-i  A  1=149  12 


U  A  ^4=155°  6' 

i4  A  ^4=137  6 
ii  A  »hJ=180  10 


i^At4=94:°12' 
i-i  A  1=120  48 
1  A  1=118  24 


i66 


\ 


\ 


ifi 


/ 


Surfaces  i4  and  14  vertically  striated.  Cleavage:  i-l 
highly  perfect,  i-i  and  1-i  indistinct.  Also  in  globular 
and  reniform  shapes,  having  a  drusy  surface  and  a  colum- 
nar structure ;  sometimes  stellate.  Also  pulverulent  and 
earthy,  incrusting. 

H.=l-5— 3-5;  the  lowest  on  iri.  G.=2-948,  Lustre 
of  iri  pearly ;  other  faces  adamantine,  inclining  to  vitre- 
ous ;  also  dull  and  earthy.  Color  crimson  and  peach-red, 
sometimes  pearl  or  greenish-gray;  red  tints  mcline  to 
blue,  perpendicular  to  cleavage-face.  Streak  a  little  paler  than  the  color , 
the  dry  powder  deep  lavender-blue.  Transparent — ^subtranslucent.  Frac- 
ture not  observable.    Thin  laminsB  flexible  m  one  direction.     Sectile. 


y 


y 


Var^— 1.  Ciystanized  and  foliated.  2.  Eartihy.  The  latter  is  the  taniky  edbaU  hloom  (Kobalt- 
beschlag  (rerm.,  Bhodoiae  ffuofy 

Oomp.— Co'  As + 8  S= Arsenic  add  38*48,  oiyd  of  cobalt  37-66,  water  24*02 ;  Co  often  partly 
replaced  by  te,  Ca,  or  ^i.  Analyses :  1,  Bucholz  (Qehlen's  J.,  II.  ix.  308) ;  2,  Laugier  (Mem.  d. 
lius.  delist,  ix.  233);  3,  4,  6,  Kersien  (Fogg.,  Iz.  251);  6,  Llndaker  (Yogi's  Joach.): 

Is       Co         JTi  j'e  Oa      :& 

L  Riechelsdorf  37  39  -^  —  —  22=98  BucholE. 

3.  Allemont  40*0  20*6  9*2  6'6  24-5=99-7  Laugier. 

3.  Schneeberg  8843  36'52  1-01  24*10=  100*06  Kereten. 

4.  "  88-30    83-42       4*01     24*08=99*81  Kersten. 

6.  "  38*10    29*19       8-00    23*90=99*19  Kersten. 

6.  Joachimsthal  36*42    23*75     11*26    8-51    0-42    23*52,  S  0*86=99*74  Lindaker. 

P3rr-,  etc — ^In  the  closed  tube  yields  water  at  a  gentle  heat  and  tarns  bluish ;  at  a  higher 
heat  gives  ofif  arsemms  acid,  which  condenses  in  ciystals  on  the  cool  glass,  and  the  residue  has  a 
darlc  gray  or  black  color.  B.B.  in  the  forceps  fuses  at  2  to  a  gray  bead,  and  colors  the  flame 
light  blue  (arsenic).  B.B.  on  charcoal  gires-  on  arsenical  odor,  and  fuses  to  a  dark  gray  arsenid, 
which  with  borax  gives  the  deep  blue  color  characteristio  of  cobalt.  Soluble  in  muriatic  add, 
giving  a  rose-red  solution. 

The  earOiy  cobaU  hham,  of  a  peach-blossom  color  (kobaltbeschlag),  is  shown  by  Kersten  to  be 
cobalt  bloom,  with  some  free  arsenous  acid.    He  obtained: 


Is 

Is 

Co 

te 

tt 

.  Schneeberg 

61*00 

1910 

16*60 

2*10 

11*90=100*70. 

1.  Annaberg 

48*10 

20*00 

18*30 



12*13=98*58, 

with  a  trace  of  nickel,  lime,  and  solphurio  acid  (Pogg.,  Ix.  262). 

Obs.-  Ocoors  at  Schneeberg  in  Saxony,  in  micaceous  scales,  stellularly  aggregated;  in  bril* 
liant  spedmens,  consisting  of  minute  aggregated  crystals,  at  Saalfeld  in  Thuringia;  also  at 
Riechelsdorf  in  Hessia;  Wolfach  and  Wittichen  in  Baden;  Modum  in  Norvray.  The  earthy 
peach-blossom  varieties  have  been  observed  at  Allemont  in  Dauphiny;  iu  Cornwall,  at  the 
Botallack  mine,  St.  Just,  etc.;  near  Alston  in  Cumberland;  near  Killamey  in  Ireland.  A  per* 
f^ctly  green  variety  occurs  at  Flatten  in  Bohemia,  and  sometimes  red  and  green  tinges  have  been 
observed  on  the  same  crystals. 

EryUuite,  when  abundant,  is  valuable  for  the  manufaotuie  of  smalt    Named  from  V*^< 
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626A.  RosELiTE.  The  roaeUte  of  Lptj  (Ann.  Phil,  IL  Tiii 
489,  1824,  and  Kd.  J.  Scl,  ii.  177)  is  probably  a  Ytaiety  of  coball 
bloom ;  and  Kersten  suggests  that  it  may  be  identical  with  the 
yarietj  in  the  third  of  his  analyses  above,  which  contains  Ume 
an  element  detected  by  Children  in  roselite.  The  form  hen. 
gpiven  is  fh>m  Levy.  Haidinger  makes  it  a  twin  with  ooropoai> 
tion  parallel  to  i4, 

Orthorhombia  /A  7=132' 48'.  0  A  1-1=158'*  2'.  Cleavage 
distinct  and  brilliant,  parallel  to  i-i.  It  is  deep  rose-red,  with  the 
lustre  vitreous,  and  H.=3. 

Its  only  known  locality  is  at  Schneeberg  in  Saxony,  where  it 
has  been  found  in  small  quantities  on  quartz.    Named  after  G.  Bose,  of  Berlin. 

626B.  Latendulan  (Breithaupt,  J.  pr.  Ch.,  x.  505,  1837 )l  Amorphous,  with  a  greasy  lustre, 
inclining  to  vitreous.  H.=2'5— 3.  G.=3-014,  Breithaupt.  Color  lavender-blue.  Btr&Bk  palec 
blue.    Translucent    Fracture  oonchoidal. 

Contains,  according  to  Plattner,  arsenic^  and  the  oxyda  of  cobalt,  nickel,  and  copper,  with 
water.  J.  Lindaker  (Jahrb.  G.  Beichs.,  iv.  555)  found  ozyd  of  copper  as  a  prominent  ingredient 
with  the  others  mentioned.  Fuses  easOy  before  the  blowpipe,  coloring  tbe  flame  deep  blue,  and 
yielding  a  globule  which  becomes  crystalline  on  cooling.  On  charcoal  yields  an  arsenical  odor. 
With  the  fluxes  gpves  the  reaction  of  cobalt  Occurs  at  Annaberg  in  Saxony,  with  cobalt  and 
other  ores,  and  is  a  result  of  their  alteration. 


Is 

Jri 

Co 

1. 

Allemont 

36-8 

36*2 

2-6 

2. 

Biechelsdorf 

36-97 

37-36 

3. 

Schneeberg 

88'30 

86-20 

1-53 

4. 

tt 

38-90 

35-00 

5. 

<i 

37-21 

36-10 

<r. 

627.  ANNABBROmS.  Ochra  Niccoli,  Niccolum  caldfonne,  OrofisL,  Min.,  218, 1758.  Nicket 
ocker.  Nickelbliithe.  Nickel  Ochre ;  Nickel  Green ;  Arsoniate  of  Nickel  Nickel  Araeniatc. 
Annabergite  B  ds  K,  503,  1852. 

Monoclinic.    In  capillary  crystals ;  ^Iso  massive  and  disseminated. 
Soft.     Color  fine  apple-green.     Streak  greenish- white.    Fracture  uneven, 
or  earthy. 

Oomp.— :Sn"  £&+ 8  £[= Arsenic  add  88*6,  ozyd  of  nickel  37*2,  water  24*2 = 100.  Analyses :  1, 
Berthier  (Ann.  Ch.  Fhys.,  ziii.  52);  2,  Stromeyer  (Schw.  J.,  zzv.  220);  8-5^  Kersten  (Pogg.,  Iz. 
251): 

25-6=100  Berthier. 

24-32,  9e  1-13,  S  023=100 Strom. ;  some  (k>  with  ^l 

23-91,  fe  <r.=99-94  Kersten. 

2402,  ''  2-21 =100-13 Kersten. 

23  92,  "  1-10,  Is  0-52=98-85  Kersten. 

Pyr,.  etc. — In  the  dosed  tube  gives  off  water  and  darkens  in  color.  B.B  fuses  easily,  and  on 
charooai  gives  an  arsenical  odor  and  yields  a  metallic  button,  which  with  borax  glass  gives  at 
first  a  cobalt-blue  glass,  and  later  the  violet  to  reddish-brown  color  characteristic  of  nidcel ;  in 
B.F.  it  becomes  gray  from  reduced  nickel    Soluble  in  adds. 

This  spedes  is  probably  isomorphons  with  erythrite. 

Obs. — Occurs  on  smidtite  at  Allemont  in  Dauphiny,  and  is  supposed  to  result  from  the 
decomposition  of  this  ore;  also  at  Kamsdorf,  near  SaaUeld;  at  Annaberg;  at  Kechelsdorf,  and 
other  mines  of  nickel  ores.  It  has  been  occasionally  observed  associated  with  copper  nickel  in 
the  cobalt  mine  at  Chatham,  Connecticut 

628.  Rydrous  Bibasic  AracniaU  of  Nickel  and  OobcUL  Under  this  name  D.  Forbes  describes  (Fhfl. 
Uag.,  rv.  xzv.  103)  a  mineral  occurring  in  the  desert  of  Atacama  in  veins  in  a  decomposed  dioryte. 
A  few  yards  below  the  surface  it  passes  into  chloanthite,  from  whidi  mineral  it  appears  v>  have 
been  derived.  H.=2-6.  G.=3-086.  Structure  fibro-crystalline.  Lustre  dull  to  silky  or  resinous 
Color  grayish-white.  Analysis  afforded  As  44-05,  Si  19-71,  Co  9;24^  S  26-98=99-98  ;  frwn  which 
Forbes  deduces  the  formula  (Ki,  Co)^  A8+8  %  which  requires  As  43*89,  Oo,  iSfi  28-63,  £[  27-4s 
=100,  making  it  allied  to  pharmacolite.  B.B.  in  the  dosed  tube  yields  water,  becoming  dax^er; 
on  charcoal  fuses  imperfectly,  evolves  arsenic  fVimes,  leaving  metallic  globules  of  an  arsenid  of 
nickel  and  cobalt.    With  fluxes  gives  reactions  for  nickel  and  cobalt 

By  regarding  a  portion  of  the  water  basic,  the  mineral  becomes  a  tribaslc  arsenate  and  tbot 
approaches  annabergite.    Kenngott  names  it  IbrbesiU  (Ueb.,  1862-*65,  46,  1868). 
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629.  OAHBRRtTB.    Wasserhaltige  iJOckelozyd-Kagnesia  J.  K  Berber,  B.  H.  Ztg,  zzii  3(M^ 

1863.    Gabrerite  Iktna. 

Monoclinic.  Like  erythrite  in  habit.  Cleavage :  clinodiagonal  perfect. 
Ako  fibrous,  concentric.     Reniform  and  granular. 

H.=2.  G.=2'96.  Lustre  pearly  on  face  of  deavage;  silky  when 
fibrous.    Color  apple-green.     Translucent  to  transparent. 

Ooinp.~0.  ratio  for  ti,  is,  6=8  :  5  :  8.  ft'JU+Sl^  m  which  ii  oorreepoxids  to  ]^i,  do,  &g 
in  the  ratio  5  :  1  :  H-    Analysis :  Ferber  (L  q.\  having  only  a  small  quAitity  at  his  disposal: 

18  42-37        Si  20-01        Co  406        Ag  9*29        fi  25-80=101-63. 

P3nr.,  etc— In  the  dosed  tube  yields  water  and  becomes  grayish-yeSow.  B.B.  in  B.F.  infus- 
ible :  on  charcoal  gives  arsenical  fames. 

Obs« — ^From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  whidi  is  oonnected  with 
the  mountain  limestone  and  argillaceous  schist  Ilesults  from  the  alteration  of  arsenids  of  nickel 
and  cobalt 

630.  KttniaXTB.    Zinkarseniat  OUo  KotUg,  J.  pr.  Ch.,  zlvilL  188,  1849 ;  Nbumarmf  ib.,  266. 

Kottigite  Dana,  Min.,  487, 1850. 

Monoclinic,  and  isomorphous  with  erythrite,  Naumann.  Massive,  or  in 
crusts,  with  crystalline  surface  and  fibrous  structure.  Cleavage:  clino- 
diagonal perfect. 

H.=2'5— 3.  G.=3*l.  Lustre  of  surface  of  fracture  silky.  Color  light 
carmine-  and  peach-blossom-red,  of  diflTerent  shades.  Strealc  reddish-white. 
Translucent  to  subtranslucent. 

Oomp,— {2n,  Co^  Si)'ls+8  ^,  or  analogous  to  erythrite.   Analysis  by  Kottig  (1.  c.) : 

Is  [3717]        2n  30-52        Co  691        :Sri  200        6a  *•.        fi  23-40=100. 

P3rr.,  etc. — In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faint  crystal- 
line sublimate  of  arsenous  acid.  B.B.  fuses  easily,  coloring  the  flame  blue ;  on  charcoal  in  RF. 
gives  copious  fhunes  of  arsenic  and  coats  the  coal  with  ozyd  of  zinc ;  with  soda  Uie  coating  is 
much  more  marked,  and  is  yellow  while  hot  and  white  on  cooling;  this  moistened  with  cobalt 
solution  and  heated  in  O.F.  assiunes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
oobalt-blue  glass. 

Oba. — Occurs  with  smaltite  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is  owing, 
partly  to  the  arsenate  of  cobalt  in  the  mineral 

631.  HnRHAULITB.  AUuaud,  Vauquelin,  Ann.  Ob.  Phys.,  xsx.  802, 1826;  Alhunid,  Ann.  a: 
Sd  Nat,  viiL  349,  1826.  I>nfrin&y,  Ann.  Oh.  Phys.,  zli.  338,  1829 ;  Deacloiseaux  and  Dtmnvfi 
ibid.,  HL  Uil  293. 

Monoclinic  /A  /(planes  unob8.)=99°  21' ;  i-2  A  ^-2=61° ;  0  A  /=90-' 
ir,  0^ii  (=(7)=90^  33',  0  A  l.i=138°  22',  0  A  3-i=122°  53',  (9  A  f » 
=174:°  2'.  In  small  crystals,  isolated  or  grouped,  the  groups  sometimes 
mammillary,  or  fascicled  as  in  stilbite.  Cleavage  not  observed.  Also-  to  a 
limited  extent  massive,  compact,  scaly,  or  imperfectly  fibrous. 

H.=5.  G.=3-185,  yellow,  and  3*198,  red!aish,  Damour.  Lustre  vitre- 
ous, somewhat  greasy,  bright.  Color  brownish-orange,  rose-violet,  and 
Sale  rose,  nearlv  colorless.  Streak  similar.  Transparent — ^translwcent. 
Optically  biaxial ;  axes  very  divergent,  the  plane  orthodiagonnl ;  bisectrix 
positive. 
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Var.— The  (a)  browniih-oninge  or  yellowish,  {b)  the  rose-violet,  B.iid(c)  the  pale  rose,  are  thrjt 
varieties,  differing  somewhat  in  their  crystalline  planes.  The  orange  is  the  most  oommob.  The 
crystals  approach  in  habit  those  of  crocoislte,  though  of  very  different  angles. 

Oomii.— 0.  ratio  for  tLP, fi[=l :  2  :  1 ;  whence  (Mn,  ^e)»P»+6  fl,  with  &n  :  *e=6  :  1,  or 
better  (ftn,  te,  d)P  r +2  £[= Phosphoric  add  89-1,  protozyd  of  manganese  40%  protoxyd  of  iron 
8*8,  water  12*4=100.    Analyses:  1|  Dufirenoy  (L  a);  2,  3,  4,  Damoor  (L  c): 

18-00=89-96  Dufr^noy. 
12-35,  quartz  036=99-91  Damonr. 
1200      "       0*60=99-49  Damour. 
11-60      "       0'30=100-26  Damour. 

Pyr.,  6to« — In  the  closed  tube  gives  water.  B.B.  (Uses  to  a  reddish-yeUow  crystalline  pearl, 
brown  in  the  outer  flame,  then  be«>mes  black,  and  the  flame  is  colored  green.  Beactions  of  man- 
ganese and  iron.    Easily  soluble  in  acids. 

Obs.— Found  in  cavities  of  triphyline  or  its  altered  form  heterosite,  in  granite,  at  Limogee,  com* 
mune  of  Bureaux,  France. 

The  crystals  were  flrst  examined  by  Dufir^noy  (L  a),  and  afterward  more  completely  by  Des- 
doizeaux  (L  a). 

632.  OH02n>RAR8iafITB.    Kondroanenit  IgMrorn^  CBfr.  Ak.  Stockh.,  zxil  3,  1866. 

In  small  grains. 

H.=3.  Color  yellow  to  reddish-yellow.  Translucent.  Brittle.  Frac- 
ture conchoidal. 

Oomp.— An  arsenate  of  manganese.    0.  ratio  for  %  Xs,  &=2  :  2  :  1 ;  whence  li[n*XjB+2|  fi 
Analysis:  Igelstrom (L c.) : 

Ak  Ca  a 

C  ^.=99*00  Igelstrom. 

Pyr.,  etc. — B.B.  in  tube  decrepitates,  bladcens,  and  gives  neutral  water.  On  charcoal  easily 
Aisible  to  a  black  bead,  not  magnetic ;  in  the  inner  flune  gives  arsenical  ftuies.  With  borai 
gives  manganese  reaction.    Basily  and  completely  soluble  in  dilute  muriatic  and  nitric  adds. 

Obs. — Occurs  in  the  Paisberg  mines,  Wermland,  in  veins  of  barite  Intorsectiiig  hausmanaite. 

Named  from  its  similarity  in  occorrenoe,  color,  and  transparency  to  chondrodite,  while  differing 
from  it  in  being  an  arsenate. 


Is 

ttn 

As 

Oa 

fi 

88-60 

6169 

2-06 

4-86 

7-00, 

633.  TRZOHAZiOrrB.    Trichaldt  HervL,  J.  pr.  Ch.,  IxzliL  212, 18ft& 

In  radiated  groups,  columnar ;  also  in  dendritic  forms. 
.H.=2*5.    Lustre  silky.    Color  verdigris-green. 

;Oomp^-^' iA+h  tL    Analysis  by  Hermann  (L  o.) : 

£s  P  Cu  d 

88**78  0-61  44-19  16*41sl00. 

Psrr.,  etc. — Heated  decrepitates,  yields  much  water,  and  becomes  daric  brown.  B3.  on  char* 
coal  fuses  in  the  outer  flame  to  a  pearl,  and  in  the  inner  yields  a  bead  of  copper.  IMasolvei 
easily  in  cold  muriatic  add. 

Obs.— From  the  Turjinsk  copper  mine,  or  Beresovsk,  on  tetrahedrite.    Besembles  tyxolito. 

634.  THROMBOLETB.    ThromboUth  BnUh,,  J.  pr.  Oh^  xr.  321,  1SS8. 
Amorphous. 
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H.=3— 4.  Q-.=3'38— 3*40.  Lustre  vitreous.  Color  emeiald-,  leek-, 
or  dark  green.    Streak  emerald-green.    Opaque.    Fracture  conchoidal. 

Oomp.-<— Aooording  to  an  imperfect  analysis  by  Plattner  (L  c)  it  oontains: 

1^  41*0       Cu  89*2        ti  J  6*8,  besides  a  small  amount  of  silica  and  alumina. 

Pyr.,  eto.— In  the  closed  tube  gives  much  water  and  turns  black.  B.B.  Aises  easily  and  first 
colors  the  flame  blue,  like  chlorid  of  copper,  and  later  gives  a  dark  emerald-green.  On  charcoal 
fbaea  to  a  black  globule,  which,  after  long  blowing,  yields  globules  of  copper.  Willi  the  fluxes 
reacts  for  copper.    With  boric  acid  and  iron  gives  a  fusible  phosphid  (Plattner). 

Obi« — ^Found  with  malachite  in  a  fine-grained  limestone  at  Betsbanya,  Huzigary. 

636.  Til  wrrriiBNix jj.  Olivenerz  pt  Phosphorkupfererz  pt  Phosphate  of  Copper  pi 
Cuivre  phosphate  pt  Octaedrisches  Phosphorkupfer  Leonh.^  Leonh.  u.  Selb's  Min.  Stud.,  1812. 
Blattricher  Pseudomalachite  pt  ffausm.,  Handb.,  10;$6,  1818.  Libethenit  BreiiJut  Char.,  26*7, 
1823.    Aph^rdae  Beud.,  ii.  569,  1832.    Pseudo-libethenit  JRamm.,  ma.  Oh.,  344^  1860. 

Orthorhombic.  7 A  7=92^  20',  (9  A  l-t=143^  60' ; 
a  :b  :  (?=0-7311  :  1 :  1-04:16.  Observed  planes  as  in 
the  annexed  %ure,  with  also  the  prismatic  planes  i-2. 
1-1  A  l-i,  top,=109^  52',  1  A  1,  ov.  1-?,=118°  12',  adj.,= 
120^  66',  ov.  i;=90**  46',  7a  1=135^  23'.  Cleavage: 
diagonal,  i^,  irl^  very  indistinct.  Also  globular  or  reni- 
form,  and  compact. 

H.=4.  G.=3'6— 3-8.  Lustre  resinous.  Colorolive- 
green,  generally  dark.  Streak  olive-green.  Translucent 
to  subtranslucent.  Fracture  subconchoidal — uneven. 
Brittle. 


Oomp-— Cu*P+A,  or  Cu'P+CuS  (Ramm.)=: Phosphoric  add  297,  oxyd  of  copper  665, 
water  3-8=100.  Analyses ;  1,  K.iihn  (Ann.  Ch.  Pharm.,  li  154);  2,  Bergemann  (Pogg.,  civ.  190); 
8,  Hermann  (J.  pr.  Ch.,  xxxvii.  175);  4^  Ohydenius  (Acta  Soc.  Sc.  Fenn.,  v.  340);  6,  P.  Field 
(Ohem.  Gaz.,  June,  1859) ;  6,  H.  Miiller  (Qu.  J.  Ch.  Soa,  zi.  202) ;  7,  Berthier  (Ann.  d.  K.,  yiil 
834);  8,  Bhodius  (Ann.  Ch.  Pharm.,  Ixil  371) : 

405=100-43  Kiihn. 
4*04,  As  2'80=99'09  Bergemann. 
5-50=100  Hermann. 

3-68,  Is  (r.,  :^e  1-77,  0  0-82=100-22  Chydenius. 
3-74=99-47  Field. 
[418]=:100  Muller. 
7-4=100  Berthier. 
7-3=99*3  Rhodius. 

a.  of  anaL  8=3'6-3-8;  8,  4-27. 

The  analysis  by  Berthier  is  identical  with  Bhodiu8*s  analysis  of  ehlite=0u^r+2d,  and  the 
mineral  is  oaSiadi  Pseudo^ihethenitd  by  Rammelsberg,  who  writes  the  formula  Ou'P+Uu  £[+]&. 
Beudant  cites  the  same  analysis  in  connection  with  his  name  Aph^r^se. 

Pyr.,  eta— In  the  cLooed  tube  yields  water  and  turns  black.  B.B.  lliaes  at  2  and  colors  the 
flame  emerald-green.  On  charcoal  with  soda  gives  metallic  copper,  sometimes  also  an  arsenical 
odor.  Fused  with  metallic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  the  formation  of 
phosphate  of  lead,  which  treated  in  B.F.  gives  a  crystalline  polyhedral  bead  on  cooling.  Witli 
the  fluxes  reacts  for  copper.    Soluble  in  nitric  add. 

Ob8.~0ccurs  in  cavities  in  quartz,  associated  with  chalcopyrite,  at  Libethen,  near  Keusohl,  in 
Hnngary ;  at  Bheinbreitenbach  and  Ehl  on  the  Rhine ;  at  Nischne  Tagilsk  in  the  Ural ;  in  Bolivia, 
£1  A.,  with  malachite ;  at  the  Mercedes  mine,  near  Coquimbo,  Chili,  with  tagilite  and  limonite ' 
also  in  small  quantities  near  Gunnia  Lake  in  Cornwall,  and  near  Bedruth ;  in  the  UraL 


P 

Cu 

1.  libethen,  crysL 

29-44 

66*94 

2.        " 

26-46 

66-29 

3.  N.  Tagilsk 

28-61 

65-89 

4. 

29-48 

64-47 

6.  Coquimbo 

29-31 

66-42 

6.  Congo^  Africa 

(1)  28-89 

66-98 

7.  Libethen 

28-7 
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8.  Ehl 

28^9 

63-1 

Digitized  by 


Google 


664 


OXTGBN  OOMPOUlIDfl. 


636.  OZJVBNITB.  Anenikeanres  Kupfererz  (fr.  Oomwall)  Zifa|>r.,  Schrft.  Ges.  ^at.  Fr.  BeiL, 
yii.  160,  1786;  OliTenen  (fir.  Com¥raU)  WenL,  Bergm.  J^  382,  395, 1789.  Olire  Copper  On 
Kirtpan^  iL  161,  1796.  OliTe-green Ck>pper  Ore  BaahleighfBnt  Min.,  i  pL  11,  C  2,  1797,  ii.  pi  6, 
1802.  Cuivre  arfleoiat^  en  octaddre  aiguB  Bourn.,  PhiL  Tr.,  177,  1801.  Pharmakodialct  pt 
Bautm.,  Hi.  1042,  1818;  OliTenkapfer,  id.,  1045;  Pharmaoolot  id,  1025,  1847.  Ofivemte  pt 
Jameton,  SjBt,  iL  886, 1820;  I^eonK,  Oiykt,  283, 1821. 

Orthorhombic.    /A  7=92°  30',  0  A  1-1=144^  W;  a:h:  c=0'72  : 1 : 

1*0446.    Observed  planes  as  in  the  figure.     14  A  1-J,  top, 

468        ^     =110^  60'  fllO°  47',  Desel.},  m  A  l-t=124°  38',  U  A  1= 

'  ^^^^N^       186*^  16'.    Cleavage :  /  ana  1-i  in  traces.      Sometimes 

^^*V|[\      acictdar.    Also  glooular  and  reniform,  indistinctly  fibrous, 

/I        l^vl      fibres  straight  and  divergent,  rai-ely  promiscuous;   also 

curved  lamellar  and  granular. 

'W         H.=3,     G.=4-l— 4*4.     Lustre  adamantine — ^vitreous; 

of  some  fibrous  varieties  pearly.     Color  various  shades  of 

j^      olive-green,  passing  into  leek-,  siskin-,  pistachio-,  and  black- 

y^       ish-green;  also  liver-  and  wood-brown;  sometimes  straw- 

^^^  yellow  and  grayish-white.      Streak  oliye-green — brown. 

Subtransparent — opaque.    Fracture,  when  observable,  con- 

choidal — uneven.    Brittle.     Optically  like  libethenite,  Descl. 

Var. — 1.  Ordinary,    (a)  OryMlized;  G.=4'378,  Cornwall,  Damour;  4*185,  lb.,  Hermami. 

(5)  Fibrous ;  finely  and  cUvergentlj  fibrous,  of  green,  yellow,  brown,  and  gray,  to  white  colors, 
with  the  surface  sometimes  velvety  or  acicnlar ;  G.=3'913,  Hermann ;  found  investing  the  com- 
mon variety  or  passing  into  it ;  called  woodrcopper  or  woodraraeniaie  {Hohhupfertrzy 

{c)  Earthy ;  nebular  or  massive :  nometimos  soft  enough  to  soil  the  fingers. 

Oomp« — 0u*(A8,F)-hlt,  or  6u*(A8,  P)4-Cufi  =,  the  arsenic  being  to  the  phosphoric  add  as 
6  :  1,  Arsenic  add  35*7,  phosphoric  add  8*7,  ozyd  of  copper  57*4,  water  3*2=100,  and  isomor- 
phous  with  libethenite.  Analyses:  1,  v.  Kobell  (Pogg.,  zvill.  249);  2,  8,  Richardson  (Thorn.  Min., 
1.  614) ;  4,  Hermann  (J.  pr.  Ch.,  zzxiii.  291);  5,  Damour  (Ann.  Gh.  Phys.,  III.  ziiL  404);  6^  Thom- 
son (Min.,  L  615);  7,  Hermann  (1.  c.): 

Is  P  Cu  a 

3-50=:100KobelL 
3*9=100  Richardson. 
3*66=100  Ridiardson. 
4*16=100  Hermann. 
3-72=98-88  Damour. 
4*41  =  100  Thomson. 
8*88,  te  8*64=100  Hermann. 

Pyr.,  etc. — In  the  dosed  tube  gives  water.  B.B.  fUsea  at  2,  coloring  the  flame  bluish-green, 
and  on  cooline  the  fUsed  mass  appears  crystalline.  B.B.  on  charcoal  (Uses  with  deflagration,  gives 
off  arsenical  mmes,  and  yields  a  metallic  arsenid,  whidi  with  soda  yields  a  globule  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  in  nitric  acid. 

Obs. — ^The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quarts  in  Cornwall, 
at  Wheal  Gorland,  Tiug  Tang,  Wheal  Unity,  and  other  mines  near  St  Day ;  also  near  Redruth ; 
near  Tavistock,  in  Devonshire;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumberland;  at 
Camsdorf  and  Saalfeld  in  Thuringia ;  the  Tyrol;  the  Bannat ;  Siberia;  Chili;  and  other  placea 

The  name  olivenite  alludes  to  the  olive-green  oolor. 

None  of  the  mineral  phosphates  or  arsenates  were  distmctively  recognized  in  andent  miner- 
alogy. The  spedes  containing  copper,  if  observed,  were  left  to  pass  under  the  general  names  of 
chrysocoUa  and  malachites,  lu  1747,  Wallerius  has,  besides  Koppar^Lasur  or  azurite,  tiie  twc 
spedes  Copper  Green  (malachite)  and  Copper  Blue  (ohrysooolla  and  azurite  in  part),  but  without 
well-defined  limits.  Cronstedt,  in  1768,  describes  the  Mountain  Blue  as  sometimes  impure  (terra 
calcarea  miztaX  and  hence  eflervesdng  with  aqua-fortis.  Fontana,  in  1778,  announced  the  green 
carbonate  after  an  analysis;  and  Borgmann  in  his  Sciagraphia,  1782,  recognizes  only  carbonate 
of  copper,  and  calls  wrongly  the  green  mica  of  Werner  (1780,  and  later  iorbemUe)  a  chlorid.    Id 
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1786  Elaproth  analyzed  an  air9einaity  and  "Wemer  soon  after  gave  it  the  name  of  Olivenerz;  and  in 
Wenef's  ajrstem  of  1789  (Bergm.  J.,  382,  1789^  Azurite,  Malachite,  Copper  green  of  compact  tex- 
ture !tot  efferrescing  with  adda  (chrjsocoUa),  and  Olivenerz,  together  with  a  so-called  Eiaenschuang 
Kupfergrun  (moatlj  earthy  green  carhonate),  were  the  only  species.  Earsten^s  Tabellen  of  1800 
contains  no  addition  to  the  list  Bat  in  1801  Bonmon  announced,  flrom  an  analysis  by  Oheneyix, 
a  second  arsenate,  afterward  called  Liroconiie;  Yauquelin  a  third,  afterward  named  Chalco- 
jpkyUUe;  Klaproth  a  fourth,  the  SirahUgea  OUvenerz^  or  Clinodaae,  Klaproth  also  published  at 
the  same  time  an  analysis  of  the  first  phosphaie,  now  called  PaeudomalachUa]  besides  one  of  the 
csjchlorid  Atacamite^  which  mineral  had  been  brought  from  Chili  as  copper  sand  between  1780 
and  1790,  and  was  pronounced  an  oxyd  by  Yauquelin,  and  a  chlorid  by  Karsten  in  his  TabeUan 
of  1800. 

637.  ADAMTTB.    Adamine  C.  DriedO,  0.  B.,  Ixil  692,  1866. 

Orthorhombic.  /A  7=91^  33',  0  A  1-1=143^  40' :  a:b:  0=0-73547  : 
1  : 1-0271 ;  isoraorphous  with  olivenite.  /A  i-8=161'^  43J',  /A  ini=16V 
25',  1-i  A  l-t=107^  20',  /A  1=135^  45',  1  A  1,  over  l-i,  =120^  4'.  Oleav- 
age :  1-t  yery  distinct. 

H.=3'5.  G.=4'338.  Lustre  vitreous,  strong.  Color  honey-yellow, 
violet,  the  latter  often  external  only.  Streak  white.  Transparent.  Plane 
of  optical  axes  parallel  to  the  base,  and  normal  to  i-t ;  angle  in  oil  for  a 
plate  of  violet  variety,  normal  to  the  obtuse  bisectrix,  115°  50'  for  the  red 
rays;  Dosol. 

Oomp^— 0.  ratio  for  ft,  Ss,  £[=4  :  6  : 1 ;  2n"  jLb  +  2n  lt= Arsenio  acid  40*2,  ozyd  of  zinc  66*7, 
water  8*1=100.    But  the  analysis  gives  1^  ^  instead  of  1  It.    Analysis:  Friedel  (L  a): 

18  39-95        2n  54-32        j'e  1*48        liintr.        IS  4-56=100*30. 

It  is  a  adno  olivenite. 

Pyr.,  etc.— Heated  in  a  dosed  tnhe  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  and  porcelanous.  On  charcoal  fuses,  producing  a  coating  of  oxyd  of  zinc,  and  a  feeble  odor 
of  arsenic  In  a  closed  tube  with  soda  and  charcoal  gives  a  ring  of  arsenia  With  borax  in  0. 
F.  pearl-yellow  while  hot,  colorless  on  cooling.    Easily  soluble  in  dilute  muriatic  add. 

Obs. — ^From  Chafiarclllo,  Chili,  with  limonlte  and  native  silver.    Named  after  Mr.  Adam  of  Paris. 

638.  OOMIOHALOITB.    Konichaldt  Breiffk  k  Fritzsche,  P<^.,  Ixsvii  189,  1849. 

Beniform  and  massive,  resembling  malachite. 

H.=4-5.  G. =4*123.  Color  pistachio-green,  inclining  to  emerald-green ; 
streak  the  same.     Subtranslucent.    Brittle.    Fracture  splintery. 

Oomp.-(0u,  fi[a)*(l8,  P)+Cu  tL-hi'A,  with  some  vanadic  acid  repladog  (?)  part  of  the  phoa- 
phorlc^  the  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other  adds  as  2  :  1.  Closely 
allied  to  olivenite  and  volborthite.    Analysis  by  Fritzsche  (L  a) : 

la  30*68        1^8-81        Vl-78        Cu  81-76        Ca  21*86        fl  5*61. 

Pyr.,  6to«--In  the  dosed  tube  decrepitates,  gives  water,  and  turns  black.  In  the  forceps  fUses, 
and  colors  the  flame  at  first  emerald-green,  but  after  a  time  light  blue  a^jaoent  to  the  assay.  On 
charcoal  fVises  with  deflagration  to  a  red  slag-like  mass,  which  gives  an  alkaline  reaction  to  test 
paper,  and  with  soda  gives  a  globule  of  copper.  On  charcoal  with  salt  of  phosphorus  and 
metallic  lead,  yielda  a  gjass  which  is  dark  yoUow  whUe  hot  and  chrome-green  on  cooling  (vana* 
dium). 

Obe.— -From  Hinijosa  de  Cordova,  in  Andalusia,  Spain.    Named  irom  KO¥(a,  Ume^  and  x«^<^f* 

639.  BATIiDONTTS.    A.  H.  Cknreh,  J.  Ch.  Soc,  n.  iiL  265, 186lw 

In  minnte  mammillary  concretions,  with  a  drusy  surface.  Stmeture 
often  somewhat  reticnlated. 
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H.=4*5.  G.=6'35.  Lustre  strong  resinons.  Color  grass-greeii  Ic 
blackish-greeiu  Streak  siskiii-  to  apple-green.  Snbtranslucent.  fracture 
snbconchoidal,  nneven. 

Oomp.— 0.  ratio  for  ft,  la,  fi=4  :  6  :  2  nearly;  whence  (fb,  Cti)*2a+2fl,  with  ^b  :  Cu= 
1:8;  or(]^b,0a)*A8+Cii£t+^  Ghurdi,=ArHenic  acid  81*6,  oijd  of  copper  32*8,  ozjd  of 
lead  80'7,  water  4-9=100.    Analysis:  Church  (L  a): 

Ib  Cn  tb  tL 

(})  81-76        80-88       30*18       4*58,  Fe,  Ca,  and  loss  2-66=100  Ghnich. 

Pyr^  eto^— B3.  gives  off  water  and  becomes  black,  which  latter  reaction  Ghnrdi  regards  at 
indicating  that  part  of  the  copper  exists  in  the  mineral  as  hydrate.  On  charcoal  fuses  to  a  black 
bead,  deflagrates,  giving  off  arsenical  ftunes,  and  leaves  a  white  metallic  bead  of  lead  and  oopper. 
With  borax  in  outer  flame  gives  a  blue  bead.    Difficultly  soluble  in  nitric  acid. 

Obs^— Occurs  in  GomwalL    Named  after  Dr.  John  Bayldon. 

640.  BUOHROITE.    £uchroit  Breiih^  Chax^  172,  266^  1823. 

Orthorhombic.  /A  7=92**  8',  <?  A  1-5=148^  iC  ; 
a:b:  c=0-6088  :  1 :  1-038.  Observed  planes  as  in  the 
annexed  figure.  1-t  A  1-1=117^  20',  i-i  A  1-^=121''  20', 
i^  A  f  1=132°  24',  i-i  A  2-t=140°  36i',  2-t  A  2-i,  ov.  i-I, 
=101°  13'.  Cleavage :  /  and  l-i.  Faces  l-i  vertically 
striated. 

H.=3-6— 4.  G.=3-389.  Lustre  vitreous.  Color 
bright  emerald-  or  leek-green.  Transparent — ^translu- 
cent.  Fracture  small  conchoidal — uneven.  Rather 
brittle. 

Oomp.— Ou^  &+7  fi,  or  Cu*  1b+0u  ^+6  ^  (Bamm.)= Arsenic  acid  34%  oxyd  of  coppei 
4*7-2,  water  18-7=100.  Analyses:  1,  Turner  (Edmb.  Phil  J.,  iv.  801);  2,  3,  Euhn  (Ann.  Gh. 
fharm.,  IL  188);  4^  Wdhler  (lb.,  286): 

Is         Ou  fi: 

47-86  18-80=99-6T  Turner. 

46-97  19-31=100-70  Kiihn. 

46-99  19-Sl,  Oa  1*12=99-84  Kuhn. 

48-09  18-39=99-70  Wdhler. 

Fyr.,  etc.— In  the  closed  tube  gives  more  water,  but  has  otherwise  the  same  reactions  as 
olivenite. 

Obs« — Occurs  in  quartzose  mica  slate  at  Libethen  in  Hungary,  in  crystals  of  considerablo  size, 
having  much  resemblance  to  dioptase. 

Named  from  c^x^a,  IfeauUfid  color. 

If  the  prism  2-i  were  made  the  fundamental  vertical  prism  in  euchrolte,  then  7  a  7  would  equa< 
10 r  13',  and  1-t  A  l-i;  top, =87*"  52',  nearly  as  in  wolfiram  and  hopeite.  The  deavage  is  not  in 
accordance  with  this  view. 

Alt. — Tschermak  suggests  that  olivenite  may  be  euchrolte  altered  by  the  loss  of  water,  he 
finding  ciystals  of  olivenite  projecting  from  the  hoTes  of  cavernous  euchroite  (Ber.  Ak.  Wien,  li 
129). 

641.  TAGIUTB.    TagiUth  (fr.  N.  Tagilsk)  Hermann,  J.  pr.  Gh.,  zxx^.  184^  1846;  (fr.  ITllers- 
reuih)  BreWu,  B.  H.  Ztg.,  zziv.  309. 

Monoclinic,  but  like  liroconite  in  habit  of  crystals,  Breith.  Cleavage : 
brachydia^onal,  distinct.  Also  in  reniform  or  spheroidal  concretions. 
Structure  fibrous ;  also  earthy. 

H.=3— 4.     G.= about  3*5,  Hermann;  4*076,  Breith.    Lustre  vitreous 
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Color  verdigris-  to  emerald-green.    Streak  verdigris-green.     Sabtranslu- 
cent.    Brittle. 

Oomp.^0.  ratio  for  i^  1?,  £[=i:5:8;  whence  6u*1?  +  3ft;  op,  On*  P-hOn  iQC  +  S  fi 
(Bamm.)=rPho6phoric  acid  27*7,  ozyd  of  copper  61'8,  water  10*6=:  100.  Analjaea :  1, 2,  Hermaxui 
0-  c);  3,  Field  (Oh.  Qai.,  June  15,  1859): 

1.  Ural  26-44       61*29        10*77,  ^e  1*50=100  Hermann. 

2.  "  26*91        62-58        10*71=100  Hermann. 
8.  Goquimbo         27*42        61*70        10*25=99*37  Field. 

Pyr.y  etc — ^No  blowpipe  oharactera  are  given  by  Hermann. 

Obe. — Oocurs  at  Nischne  Tagilak  on  limonite;  at  the  Anne  Hilfe  mine,  UUersrenth,  in  minute 
Gtystalfi  and  reniform  groups  or  masses,  on  limonite,  with  quartz;  in  S.  America,  at  the  Mercedes 
mine,  Ooquimbo,  fibrous,  on  limonite. 

Hermann's  tagiUie  was  in  reniform  oonorefcionB,  with  H.=3,  G.=3'5,  and  color  emerald-  to 
mountain-green ;  and  had  the  composition  mentioned.  The  other  characters  in  the  above  descrip- 
tion (excepting  the  anal,  bj  Field)  are  from  Breithaupt,  in  an  account  of  the  UUersreuth  ore, 
which  he  refers  to  tagilite,  but  which  has  not  been  analyzed,  and  may  or  may  not  be  that  spedea 

642.  UROOONrm.  Octahedral  Arseniate  of  Oopper  (fV.  Oomwall)  Bourn.,  PhiL  Trans.,  1801 
174^  Raahleigh*s  Brit  Kin.,  11,  pL  2,  5,  11,  1802.  Linsenerz  Wem.,  1803,  Ludwig's  Min.,  \L 
215,  1804;  Kanien,  Tab.,  64,  1808.  Linsenlftipfer  iJaitfm.,  Handb.,  1051,  1813.  Lirokou 
malachlt  pt.  Mohs,  Grundr.,  180,  1822.    Ohalcophadt  Gloeker^  Handb.,  859,  1831. 

Monoclinic,  Breith.,  Descl.  /A  7=74°  21',  Descl. ;  «o 

72°  22',  B.  &  M. ;  7V  59'  Breith.    14  A  14=61°  31', 
Descl. ;  60°  40',  B.  &  M.     £7=88°  33'.     Observed 

E lanes  as  in  the  annexed  figure.  Cleavage  lateral, 
ut  obtained  with  difficulty.  Rarely  granular. 
II.=2-2-5.  G.=2-882,  Boumon;  2-9?6,  Haid.; 
2*985,  Hermann ;  2*964,  Damour.  Lustre  vitreous,  |  y^  li 
inclining  to  resinous.  Color  and  streak  sky-blue — 
verdigris-green.  Fracture  imperfectly  c^nchoidal, 
uneven,    imperfectly  sectile. 

Oomp,— O.  ratio  fir.  anal  1,  8,  4,  for  ]^  £l,  (Is,  P\  ]9[=4  :  2  :  5  :  12 ;  whence  Cu'  (la,  P)+ 
li  du'+}  Si)  £['+9  ^  if  the  alumina  and  a  fourth  of  the  copper  may  be  in  the  state  of  hydrate. 
It  is  closely  parallel  with  that  of  pseudomalachite,  the  second  member  corresponding  in  oxygen 
to  Ou'  fi',  or  3  Ou  J^  As  the  0.  ratio  for  bases  and  acid  is  6  :  5,  the  formula  might  be  written 
(S  Cu'+i^)*(A8,  P)  +  12  fi.  Analyses:  1,  T.  Wachtmeister  (Ak.  H.  Stockh.,  80,  1882);  2, 
Hermann  (J.  pr.  CL,  xxziil  296) ;  3,  4,  Damour  (Ann.  Ch.  Phys.,  IIL  ziiL  404): 

2s       1^  Xl       Ou        £[ 

1.  Oomwall           20-79  3-61  8*03  3519  22-24,  ?e  3-41,  Si  404,  gangne  2-95=100-26  W. 

3.  *'                  2805  3-78  10-85  36'88  25-01,  Fe  0-98=100  Hermann, 
a.         "                   22-22  8*49  9*68  8718  25-49=98-06  Damour. 

4.  "                  23-40  3-24  10-09  3740  26*44=98-47  Damour. 

Pyr.,  eta — ^In  the  closed  tube  gives  much  water  and  turns  olive- green.  B.B.  cracks  open, 
but  does  not  decrepitate;  fusee  less  readily  than  oliyenite  to  a  dark  gray  slag ;  on  charcoal  cracks 
open,  deflagrates,  and  gives  reactions  like  olivenite.    Soluble  in  nitric  add. 

Oba. — Crystals  occasionally  an  inch  in  diameter;  usually  quite  small.  With  various  ores  of 
oopper,  pyrite,  and  quartz,  at  Wheal  Gorland,  Wheal  MuttreD,  and  Wheal  Unity,  in  Cornwall; 
also  in  minute  crystals  at  Herrengnind  in  Hungary ;  and  in  Voig^and. 

The  prism  u2  (whidi  may  be  taken  as  /)  has  the  fh>nt  an^e  111*"  17',  if  calculated  firom  7  A  J 
=72*"  22',  and  this  is  near  the  angle  /A  /of  pseudomalachite.  Moreover,  the  formulas  of  the  twc 
are  similar,  as  shown  above. 

Named  from  A<ip^  paief  and  iroy(a,  powder. 
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643.  PSJQ UDOBCALAOHXTH.  Phosphonaures  Kupfer  pt.  Kani,<,  Klapr.y  K  Schiift 
BerLGes.  Nat.,  Fr.iiL  804, 1801.  Pho6phorknpferu;.,Tab.,64,97,1808.  Phosphorkapfetetz 
F<em.CiiivTe  phosphate  i^MTabl.,  92, 1809.  Phosphate  of  Copper.  PseudomalachitiraiMm., 
Handb.,  1036, 1818.  Phosphopochalcit  (?tocjfer,  Handb.,  847, 1881.  Ypolfiime  ^«ikf.,  Tr., 
ii.  570, 1882.  Ehlit,  Prasin-chalzit,  BreUh.  Char.,  45, 49, 1882.  Lmmit  Bemhardi,  Kupfer- 
diaspore  JTfiAn,  J.  Ch.  Pharm.,  li.  125, 1844.   Dihydrit^«rm.,  J.  pr.  Ch.,  xxxvii.  178, 1846. 

Orthorhombic,  hemihedral  (monoclinio  ?).  /  A  /=109°  28',  0  A  l-t= 
146*"  18i' ;  fl  :  i  :  0=  ^2  :  1 :  0*6667.  Obseryed  planes  as  in  the  annexed 
%ure.  ir2  A  i-2=141^  4'  and  88^  66',  1 A  l=lir  49', 
OAi^=166''  34',  1-5 A  1-2=168^  46'.  Cleavage: 
a  imperfect.  Also  reniform  or  massive ;  indistinctly 
fibrous,  and  having  a  drusy  surface. 

H.=4*5— 5.  G.=4— 4-4.  Lustre  adamantine,  in- 
clining to  vitreous.  Color  dark  emerald-,  verdigris-, 
or  blackish-ffreen,  often  darker  at  the  surface.  Streak 
green,  a  little  paler  than  the  color.  Translucent — 
subtranslucent.  Fracture  small  conchoidal — uneven. 
Brittle.  • 


Tar.,  Comp. — ^The  analyses  vary  much,  and  have  been  regarded  by  Hermann  and  others  as  in- 
dicating that  two  or  three  species  are  here  included ;  but  the  differences  may  be  only  a  conso* 
quence  of  mixture.    The  supposed  species  distinguished  are  as  follows : 

A.  EhUte  (and  Prasin)  of  Breithaupt  Formula  0u»r4-3fl^ or  Ou"P-|-2Cu  tL+ti  (Ramm),= 
Phosphoric  add  23-9,  oxyd  of  copper  67*0,  water  9*1 =100.  Occurs  crystalliaed ;  also  reniform 
and  botryoidal,  with  a  radiating  fibrous  structure;  also  massive.  G.=3'8— 4*4.  Includes  anal- 
yses 1 — 7,  and  perhaps  others. 

The  name  Prasin  is  used  by  Breithaupt  for  pseudomalachite  in  general ;  he  cites  Berthier's 
analysis  (No.  8)  of  a  Libethen  ore,  and  one  by  Lunn  (p.  56u)  of  a  Bhelnbreitenbach  specimen, 
and  mentions  other  localities  in  Bavaria,  Volgtland,  and  Siberia.  For  his  ehiiie  he  gives  Bergc- 
mann's  analysis  of  an  Ehl  specimen  (No.  5)  which  does  not  differ  essentially  from  fierthie^s. 
According  to  a  recent  analysis  of  the  ^d  mineral  by  Beigemann  (No.  6),  it  contains  7  p.  c.  of 
vcmadie  acid  replacing  part  of  the  phosphoric. 

B.  Dihydriie.  Formula  Cu'P+2fl,  or  Cu'r+2  Cufi(Ramm),= Phosphoric  acid  24-7,  ozydof 
copper  69*0,  water  6*3=100.    Includes  the  analyses  having  6  to  6'5  p.  c  of  water. 

C.  PseudomcUachite.  Formula  Cu«  F  +  3  ifif,  or  Cu*  F  +  3  Ou  fl  (Ramm),=Phosphoric  acid  21*1, 
oxyd  of  copper  70-9,  water  8*0=100.    Includes  analyses  16-19. 

Nordenakiold  unites  Dihydrite  and  Ehlile, 

Analyses :  I,  Hermann  (J.  pr.  Ch.,  xxxvii) ;  2,  £uhn  (Ann.  Ch.  Pharm.,  zxziv.  218) ;  8,  Berthier 
(Ann.  d  M.,  viiL) ;  4,  Nordenakiold  (1.  c.) ;  6,  Bergemann  (Schw.  J.,  liv.  805) ;  6,  Bergemann 
(Jahrb.  Min.  1868,  195);  7,  Heddle  (PhU.  Mag.,  IV.  x.  39);  8,  9,  Hermann  (L  a);  10-18,  Nor- 
denakiold (1.  a);  14,  Arfvedson  (Jahresb.,  iv.  143);  16,  Kiihn (l c, Iv.  124);  16,  17,  Kiihn  (L  c.)- 


8,  Ehodius  (Pogg.,  bdL  369);  19,  Church  (Oh.  News, 

z.  217);   20,  Bergemann  (Pogg.,  ciT. 

90): 

P 

6u 

fi 

1.  libethen 

G.=4-4 

24-66 

67*26 

8-20=100  Hermann. 

2.        "       ma89W6 

2314 

66*86 

10-00=100  Kiihn, 

3.        " 

24-7 

66-8 

9*0-- 100  Berthier. 

4.  Ehl 

G.=4*198 

22*51 

66-65 

9-03,  Fe  2*1],  0  <r.=100  Noidenat 

5.     " 

24*93 

65-99 

9-06=99*98  Bergemann. 

6.    " 

17-89 

64*09 

8-90,  V  7-84=99-22  Bergemann. 

7.  Cornwall 

G.=4-26 

22-78 

68-18 

8-61,  quartz  0-48=99-85  Heddle. 

8.  K.  Tagfisk 

G.=4-26 

28-76 

68*75 

7-50=100  Hermann. 

9.         ''        DihydriU 

G.=4-4 

25-30 

68-21 

6-49=100  Hermann. 

10.         "        fibnmi 

G.=4181 

23*00 

65-22 

7-50,  malachite  4-34  Nord. 

11.         *•    .    mm- 

G.=4-07 

23*15 

64-63 

6*84,        "        5-24  Nord. 

12.          "            »* 

22-72 

64-46 

6  82,        "        5-76  Nord. 

18.          •• 

G.=4-24 

22-89 

64-72 

6-59,        '*        6-52  Nord. 
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14.  Bhembreitenbaah  24*70  68-20    5-97=98-87  AzfvedMn. 

15.  Biatixlieig,  KvpfmUoipars  24*13  69-61   [6-26]=:100Kfih2L 

16.  HizKhberg  20-87  71-78    7*40=100  Kfthn. 

17.  Bheinbreitenbach  21*52  68*74    8*64=98*90  KQhiu 

18.  Libethen  20*4  70*8      8*4=99*6  Bhodins. 

19.  '»  19*63    71*16    8*82=99-61  Church. 

20.  Lmz  19-89    69*97    8*21,  2b  1*78=99-85  BezgemazoL 

Rev.  F.  Luim  obtained  for  aa  ore  from  Bheuxbreitenbaoh  (Ed.  PhiL  J.,  t.  211,  1821) 
P  21*687,  Ou  62-847,  tL  15  •454=99-988,  giving  the  formula  Cu»P*+5  tL  But  no  later  analyst 
haa  found  as  much  water.    Beudant  cites  this  analyBis  under  his  ypoUme. 

Pyr.,  eta — Like  libethenite;  some  vazietieB  decrepitate  remarkably  and  yield  a  black 
powder  in  the  closed  tube. 

Obs. — Ooonrs  in  veins  traversing  slate  at  Yimebeig,  near  Bheinbreitenbach,  and  at  Ehl, 
near  Linz,  on  the  Hhine,  along  with  other  copper  ores ;  at  Hirsohberg  in  Yoigtland ;  Libethen 
in  Hungazy :  Nischne  Tagildc  in  Siberia.  A  single  specimen  has  been  found  in  Cornwall, 
consisting  of  minute  globular  concretions.  Also  met  with  in  the  Perkiomen  mine,  Pa. ;  in 
Cabarras  Co.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  and  malachite  of  the  mineralogistfl 
of  last  century. 

PseydomalachUe  of  Hausmann  is  the  eazliedt  of  the  names  of  this  species,  and  is  as  short 
and  as  good  as  the  later  PhoaphorochalcUe  of  Glocker.  LunnvUirBA  substituted  by  Beznhazdi, 
and  has  been  used  in  some  recent  works.  But  Lunn's  one  analysis  was  not  made  until  1821, 
and  gives  a  different  composition  from  that  since  obtained.  It  will  certainly  be  soon  enough 
to  use  his  name  in  mineralogy  when  a  mineral  having  the  composition  he  arrived  at^  and  thus 
befitting  it,  has  been  identified. 

644.  BRINTTS.    Eaid,,  Ann.  PhiL,  n.  iv.  154^  1828. 

In  mammillated  crystalline  groups,  concentric  in  structure  and  fibrous, 
and  rough  from  the  terminations  of  very  minute  crystals ;  the  concentric 
layers  compact,  and  often  easily  separable.  Traces  of  cleavage  in  one 
direction. 

H.=4"5— 5.  G.=4'043.  Lustre  almost  dull,  slightly  resinous.  Color 
fine  emerald-green,  slightly  inclining  to  grass-green.  Streak  green,  paler 
than  the  color.     Subtranslucent — nearly  opaque.     Brittle. 

Oomp.— Cn*  lU  +  2  ^  or  Cu'  Ss  +  2  Cu  fi  (Ramm),= Arsenic  acid  34*7,  oxyd  of  copper  59*9, 
water  5*4=100.    Analysis  (approximative)  by  Turner  (L  a) : 

Is  83-78        Cu 69-44        fl  601        3^11-77=100. 

Pyr.,  etc.— In  the  dosed  tube  decrepitates  and  yields  water.  B3.  on  charcoal  emits  arsenical 
fumes  and  fUses,  giving  an  arsenid,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  in  nitric 
add. 

Obs« — Stated  by  Haidmger  to  come  firom  the  County  of  Limeridc,  Ireland ;  but  shown  by 
Church  to  be  a  Cornish  spedes. 

645.  OORNWAIiLrrB.    Comwallit  Zippe,  Abh.  d.  Bohm.  Qes.  Prag,  1846. 

Amorphous. 

H.==4:-5.  G.= 4-160.  Color  emerald-green  to  dark  verdigris-green. 
Fracture  conchoidal. 

Oomp^— On* & + 6  ^  or  Cu'  Is + 2  Cu  1^+ 3 1%  (Bamm.).  According  to  Lerdi,  who  obtained, 
ta  a  mean  of  two  analyses  0-  o.,  Bamm.  Min.  Ch.,  877) : 

Is  30-22        P2I6        Cu  64-66        iBt  13-02=99-94. 

Pyr.,  etc.— In  the  matrass  yields  water.  B.B.  on  charcoal  gives  arsenical  (bmes,  and  a  bead 
of  copper  enveloped  in  a  brittle  cnist  ^  1 
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Obi^— From  Corawal],  oocurring  in  sman  botryoidal  or  disseminated  indiylduftJB  on  oiiTenlta 
Resembles  malxichite,  but  differs  £om  it  in  not  efferresdng  with  adds. 

646.  TTROLITB.    Kapferschaum  TTem.,  HoflCfai.  Min.,  liL  180,  1816,  Letzt.  BCin.  Bysl,  19,  50, 

1817.    Enpaphrite  Shq>\  Kin.,  I  294,  1835.    TiroUt  ffaid.,  Handb.,  609,  1846. 

Orthorhombic.  Observed  planes :  Oy  i-?,  I.  Cleavage :  0,  perfect  TJbu- 
ally  reniform,  massive ;  structure  radiate  foliaceous,  surface  orusy. 

H.=:l— 2.  G.=3"02— 3-098.  Lustre:  (? pearly ;  other  faces  vitreous. 
Color  pale  apple-green  and  verdigris-green,  inclining  to  sky-blue,  Streak 
a  little  paler.  Translucent — si3>translucent.  Fracture  not  observable. 
Very  sectile.    Thin  laminae  flexible. 

Oomp. — On* £& + 9 £[,  or  On* £s-{-2Ca]9[+'7fi[  (Bamm.), = Arsenic  add  29*2,  ozyd  of  ooppec 
60-3,  water  20*5=100,  with  carbonate  of  lime  as  impmil^.  Analysis:  v.  Kobell  (Ppgg.,  xyiii. 
253): 

P^enstein,  Tyrol        Is  25*01    On  43-88    fi  17*46    CaC  13-65=100. 

P3rr.,  6to.~In  the  dosed  tube  decrepitates  and  yields  much  water.  B.B.  in  the  forceps  fosea 
to  a  steel-gray  globule.  On  diarooal  gives  off  arsenical  fUmes,  and  fuses  quietly  without  defiagra- 
taon  to  a  slaggy  mass,  which  in  KF.  yields  globules  of  copper.  Soluble  in  nitric  add  with  effer- 
TBScence.    Soluble  in  ammonia,  yielding  a  blue  solution  and  a  white  residue  of  carbonate  of  lime. 

Obs. — Usually  occurs  in  the  cavities  of  calamine,  caldte,  or  quartz,  accompanied  by  other  ores 
of  copper,  appearing  in  small  aggregted  and  diverging  fibrous  groups  of  a  pale  green  color,  and 
possessing  a  delicate  silky  lustre.  Has  been  observed  in  the  Bannat ;  at  Posing  and  Libethen  in 
Hungary ;  Nertschinsk  in  Siberia;  Ealkenstdn  and  Schwatz  in  the  Tyrol ;  Saalfeld  in  Thurmgia; 
Biechelsdorf  in  Hessia;  Scbneeberg  in  the  Erzgebirge ;  in  zechstein-dolomite  near  Bieber. 

647.  OUNOOIiASmS.  Strahliges  Olivenerz'  KarsL,  Klapr,  K.  Schrift.  BerL  Ges.  Pr.,  iiL''298, 
1801.  Chipreous  Arsenate  of  Iron  Boum.^  PhiL  Trans.,  1801  (with  anaL  by  Ohenevix).  Strah- 
lenerz  Karsten^  Tab.,  64,  97, 1808.  Cuivre  arseniate  fgrrifdre  H.^  TabL,  91, 1809.  Strahlenkupfer 
Eauam.,  Handb.,  1050,  1813.  Strahlerz  Wem.  Klinoklas  Breith,,  Uib,  1880.  Siderodialdt 
Glocker^  Grundr.,  840,  1831.  Aphan^se  BeucL^  Tr.,  IL  602, 1832.  Aphanesito  5A«p.,  Min.,  1835. 
Abichit  Bamhardij  Glocker's  Grundr.,  579,  1839. 

Monoclinic.  ^=80°  30',  /A  /, 
front,=56%  side,  124^.  Observed 
planes  as  in  the  annexed  figures. 
0  A -1^=99°  30',  (?Al-f=123°  48'. 
Cleavage:  basal,  highly  perfect. 
Also  massive,  hemispherical,  or  reni- 
form ;  structure  radiated  fibrous. 

H.  =  2-5  -  3.  G.  =  4-19  -  4;36. 
Lustre:  O  pearly;  elsewhere  vitre- 
ous to  resinous.  Color  internally 
dark  verdigris  -  green  ;  externally 
blackish-blue  green.    Streak  bluish- 


472 

473 

/»7\ 

(\-  J) 

A 

I 

.m 

£ 

/ 

\H 

green.    Subtranslucent.    Not  very  brittle. 

Oomp.— Cu*ls+3fl:,  or  Cu"  Is-h  8  Cu  fl  (Eamm.),=  Arsenic  acid  302,  oxyd  of  copper  62-7 
water  71=100.  Analyses :  1,  Bammelsberg  (2d  SuppL,  78);  2,  Damoiir  (Ann.  Ch.  Phys.,  Ill 
tiiL): 

Is       P       On       fi       Pe 

1.  Oomwall    G.=4'258-4-359    2971    0*64    60-00    7'64    0-39,  Ca  0*50,  Si  1-12=100 

2.  "  G.=4'312  27*09     1*50    62*80     7*57     0'49=99'44  Bamoor. 
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P3rr^  etc« — Same  as  for  olivenfte. 

Obfl^— OocoTS  in  GomwaU,  with  other  ores  of  copper,  at  Ting  Tang  mine,  Wheal  Qnity,  and 
Wheal  (Borland,  and  at  Bedford  United  Mines,  near  Tavistock.  The  orTstals  usually  present  a 
very  dark  hlue  color  and  hrilliant  lustre,  hut  are  rarely  recognizable,  heing  aggregated  in  diverg- 
ing groups,  or  disposed  in  extremely  mioute  individuals,  in  caviies  of  quartz;  whence  the  name 
aphanesilA,  fh>m  'a^a^iisy  unmanifest    Also  found  in  the  Erzgehirge. 

Named  Omoclasite  in  allusion  to  the  basal  cleavage  being  oblique  to  the  sides  of  the  prism. 

648.  OHALOOPHTUiITII.  Om'vre  arseniate  lamelliforme  H,  Tr.,  1801 ;  Vau^^in^  J.  d.  M., 
z.  562,  1801.  Bl&ttriges  Olivenerz,  Kupferglimmer,  Karat,  Hoif 'a  Mag.,  i.  643,  1801 ;  Ludwig's 
Werner,  180,  1803.  Copper  Mica  Jameson,  Min.,  1820.  Kupferphyllit  BrtAOL,  Char.,  42, 1882. 
Ghalkophyllit  BnUh^  Handb.,  149,  1847.    Tamarite  B.  &  K,  Min.,  1862. 

Ehombohedral.    R  A  i2=69°  48',  0  A  ^=108^  44' ;  a=2-6536.     Ob- 
served planes:  B,  2,   O,  -J,  L    J  A  i= 88^  46', 
(?  A  i=  124**  9'.    Usually  in  six-sided  tabular  crys-  *^^ 

tals;  plane  0  sometimes  triangularly  striated. 
Cleavage :  O  highly  perfect.  Abo  foliated  mas- 
sive, and  in  druses. 

H.=2.     G.=2-4-2-66  ;  2-435,  Cornwall,  Her- 
mann ;  2*659,  ib.,  Damour.    Lustre  :  of  0  pearly ;  of  other  faces  vitreous  or 
Bubadamantine.     Color  emerald-  or  grass-green  to  verdigris-green.    Streat 
somewhat  paler  than  the  color.     Transparent — tranducent.     Fracture 
scarcely  observable. 

Oomp. — On*  ^8+12  It,  or  Cu'  £b+6  On  fi+7  £[,  from  Cbenevlx's  analysis, =ArBenio  add  21*3, 
ozyd  of  copper  58*7,  water  20*0=100.  From  Hermann*s  analj^is,  Cu"  A8  +  23  ]9[=Ar8euio  acid 
18*0,  oxyd  of  copper  49*6,  water  32-4= 100.  Analyses:  1,  Chenevix  (Phfl.  Trans.,  1801) ;  2,  Her- 
mann (J.  pr.  Oh.,  Z2XUL  294) ;  3,  4,  Damour  (Ann.  Oh.,  Phys.,  III.  ziii.  404) : 

Is       Cu      fi: 

21=100  Chenerix. 

3110,  :^e  2-92,  iSl  and  r  3*93=100  Hermann. 
23-94,  &  1-80,  P  l-29=99*80  Damour. 
22*58,  3fcl  213,  P  l-66=99-84  Damour. 

Pyr.,  eftc. — In  the  closed  tube  decrepiti^s,  yields  much  water,  and  gives  a  residuo  of  ohye- 
green  scales.    In  other  respects  like  olivenite.    Soluble  in  nitric  aod,  and  in  ammonia. 

Obs. — The  copper  mines  of  Tiugtang,  Wheal  Gk>rland,  and  Wheal  Unity,  near  Bedruth,  are  its 
principal  lo<»litie8  in  Cornwall  Occurs  also  crystallized  in  iron  ore  at  Sayda  in  Saxony;  in 
minute  crystals  at  Herrengrund  in  Hungary ;  Moldawa  in  the  Bannat 

Taking  ii?  as  the  fundamental  rhombohedron,  then  R  A  jR=88'  46',  and  a=l-'7768. 

Alt.— Found  altered  to  chrysoooUa. 


I.  c 

lornwi 

111 

21 

58 

2. 

i( 

G.=2-435 

17*61 

44-46 

8. 

tt 

G.=2*669 

19-35 

52*92 

4. 

u 

It 

21*27 

62-30 

649.  BZSRIiINl^E.    Berlinit  C.  W,  Bkmslrand,  Prir.  contrib.,  dated  Lund,  Dea  9,  1867. 

Compact  massive,  without  a  trace  of  cleavage. 

H.=6.  G.=2'64.  Lustre  vitreous.  Coloness  to  grayish  or  pale  rose- 
red.    Streak  unc^lored.     Translucent.    Fracture  uneven. 

Oomp> — £l  1^  +  i  ^1  Blomstrand,  =  Phosphoric  add  65*9,  alnmma  40*6,  water  8*6  =  lOO. 
Analysis :  0.  W.  Blomstrand  (1.  a) : 

P  (I)  64*84  5140*27  PeO*26  fi4-14=99-51. 

Pyr.,  eto.— B3.  whitens  without  fhsing.  A  deep  blue  color  with  cobalt  Hardly  attadced  by 
tcids.  Easily  decomposed  on  fusion  with  alkalies,  and  the  resulting  mass  soluble  m  water  with 
tjTolutiOD  of  much  heat 
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Obg. — Resembles  qnarlz.    From  the  iron  mine  of  Westans  in  Scaida,  Sweden,  where  it  oocvri 
sparingly  in  quartz,  from  which  it  is  ordinarily  separated  by  a  thin  layer  of  lazuUte. 
Named  after  ProC  N.  H.  Berlin,  of  the  University  of  Lund. 

660.  OATiTiATWITB.     ?Ga]]ahia  PZtn.,  xzzviL  33.    Turquois  pt    Oallais  Dcmow,  0.  R,  Hl 

986,  1864.    Oallalnite  DancL 

Massive.    Texture  wax-like. 

H.=3-5— 4.  G.=2'50— 2-52.  Color  apple-green  to  emerald- green^ 
spotted  or  lined  with  whitish  and  bluish.     Translucent. 

Oomp.— Si P+5 £[=Phoephoric add 42*89,  alumina  SOTS,  water  26*86=100.  .Analysis :  A 
Bamour  (L  a): 

1^  jl^  f^e  Mn  Ca  ^  Sand 

42-68  29-6'y  1-82  1r.  070  28'62  2-l0=I0O-39. 

P3rr.,  etc. — ^When  heated  yields  water,  and  beoomes  opaque,  chooolate-brown,  and  friable 
B.B.  infusible. 

Obs. — From  a  Celtic  grave,  near  Man^r  £rroek  in  Lockmariaquer,  in  rounded  pieces  from  the 
size  of  a  flax-seed  to  that  of  a  pigeon's  egg,  and  found  in  the  collections  of  the  Polymathic  Society 
of  Morbihan,  in  western  France. 

Damour  makes  this  mineral  the  caUais  of  Pliny,  and  especially  in  view  of  its  grten  color.  Bat 
the  callais  was  blue,  and  the  green  stone  really  r^ted  to  it  was  prohably  the  catiaina  (see  p 
581).  Yet^  as  this  identity  is  not  established,  the  name  caUamie  is  better  than  Pliny's  name 
unmodified. 

661.  LAZULTTB.  Hlmmelblau  Fossil  von  Steiermark  [Styria]  Tftcienmann,  Beigm.  J.,  346, 
Ap.  1791 ;  Smalteblaue  F.  von  Vorau,  Schrilt  Ges.  N.  Berlin,  ix  352,  1791;  Naturliche  Smalt; 
Berlinerblau,  Eisenblau  [=yivianite] ;  Bergblau  [=OhTysooolla] ;  IJnachter  Lasurstein  [=Faisi6 
Lapis-Lasuli],  iS/iZ£B^,Einricht  Nat  Wien,  49, 1798;  Lazulit=Kie8elerde+Thonerde  +  £isenerde, 
Klapr.,  Schrift.  Gea.  N.  Berl.,  r.  90,  1792,  Beitr.,  i.  197,  1795.  Dichter  blauer  Feldspath  (fr. 
Krieglach,  Styria)  JTtopr.,  Beitr.,  i.  14,  1795;  Lasulith  .^j?r.,  Beitr.,  iv.  279,  1807.  Blue  Si»r, 
Blue  Feldspar.  Wahrscheinlich  n.  Foss.  aus  d.  Sahsburgischen,  Siderit,  v.  MoU,  Jahrb.  B.  H.,  xv. 
71, 1799  (with  bad  anal  by  Heim);  Mollit  ffdberle^  Handb.,  1804;=Lazulith  Mbhs,  Null  Kab^  L 
427, 1804.  Blauspath  Wem,  Yoraulite  Ddameih,,  Mia,  1812.  Azurite  Jameson^  Min.,  i.  341, 
1816.  Phosphors&ure  Thonerde,  etc.,  Ikichs,  Schw.  J.,  zziv.  373,  1818.  Elaprothite  Beud^  Tr^ 
464,  1824;  KUprothine  tei,  iL  676,  1832. 

MonocKnic.  (7=88°  15',  7A/=9r  30',  0  A  14=139**  45',  Priifer; 
a:i:  (?=0-86904: :  1  :  1-0260.     Observed  planes  as  in  the  annexed  figures. 

0  A  -2=lir  37'  0  A  f4=150°  15'  0  A  -|=141°  3' 

0  A  24=120  4:2i  Oa  1=140  20*  2  A  2,  front,=100  20 

1  A  1,  fipont,=115  30  (?  A  1=129  10  -2  A  -2,  "     =99  40 
0  A  2-t=121  15  Oa  7=90  23  2-i  A  f =141  38 

Twins:   composition-face  i-i;  also  (?,  as  in  f.  481.     Cleavage:   lateral, 
indistinct.    Also  massive. 

H.=5-6.  G.=3-057,  Fuchs;  3-067-3-121,  Prufer;  3-122,  Smith  & 
Brush.  Lustre  vitreous.  Color  azure-blue;  commonly  a  fine  deep  blue 
Niewed  along  one  axis,  and  a  pale  greenish-blue  along  another.  Streat 
white.  Subtranslucent — opaque.  Iracture  uneven.  JBrittle.  Plane  of 
optical  axes  clinodiagonal ;  bisectrix  negative  and  inclined  50®  39'  to  a 
normal  to  the  edge  -2/ -2,  and  70®  to  a  normal  to  2^i;  angle  large,  for 
the  red  ray  in  oil  77®  16' ;  bescl. 
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Oomp,— 0.  ratio  for  ]ft,atl,P,fl=l  :8:6:1;  whence  5l  !P  +  Ag  fl ;  or  XlP+(%,  Jelfl- 
Daiia,=Phosphoric  add  46*8,  alumina  340,  oiagnesia  13-2,  water  60=  100. 

Analyses :  1,  Fuchs  (Sdiweig.  J.,  xidy.  373) ;  2,  R.  Braudea  (ib.,  xxx.  386) ;  3-S,  Eammelaberg 
Togg.,  My.  260)  J  9,  10,  Smith  ft  Brush  (Am.  J.  ScL,  H.  xvL  370);  11,  Igelstrom  (J.  pr.  Oh., 
Ixir.  252,  fir.  (EfV.  Ak.  Stockh.,  1864);  12,  0.  W.  Blomstrand  (priy.  contrib,  Dea  9,  1867): 

477 


480 


1.  Badelgraben 

2.  Erieglach 

3.  Grata.    G.=8-ll 


a  Krieglach.    G.=2'02 
tj  it  it 

s!       **  " 

9.  North  Carolina 
10. 

11.  Wermland 

12.  Westana 


41-81 
43-32 
42-41 
48-84 
46-99 
40*96 
47-36 
47-73 
43-38 
4416 
47-52 
43-83 


36-73 
84-60 
29*58 
33-09 
27-62 
36-22 
3006 
27-48 
31-22 
3217 
82*86 
32-82 


2-64 
0*80 

10-60 
6-69 
6-47 
1-64 
1-89 

,1-91 
8-29 
8-05 

10-55 
7-82 


fig 

9*34 
13-66 
10-67 

9-00 
11-19 
12-86 
12-20 
12-16 
10-06 
10-02 

8-58 

905 


Ca      fl 

6-06,  8i  2-1=87-68  Fuchs. 

0-60,  Si  6-5=99'6  Brandos. 
6*62=100  Rammelsberg. 
5-94=100  Rammelsberg. 
6*61 =100  Rammelsberg. 
6-92=100  Rammelsberg. 
6-86 = 1 00  Rammelsberg. 
6-40=100  Rammelsberg. 
6-68,  Si  l-07=99*7O  Smith  &  Br. 
6-60,  Si  1-07=100-96  Smith  &  Br. 
6-30,  Jin  <r.= 99*81  Igelstrom. 
6*92,  Mn  0-18,  Cu  0-1=100-36  BL 


0-42 
1-12 
1*44 
2-12 
1-42 
1-66 
4-32 


ir. 
0-84 


Rammelsberg  found  some  silica,  as  impuritj,  in  his  analjses,  whidi  is  excluded  in  the  results 
aboTe  given. 

Pyr.,  etc. — ^In  the  closed  tube  whitens  and  jields  water.  B.B.  with  cobalt  solution  the  blue 
color  of  the  mineral  is  restored.  In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 
ftision  falls  to  pieces,  coloring  the  flame  bluish-green.  The  green  color  is  made  more  intense  by 
moistening  the  assay  with  sulphuric  acid.  With  the  fluxes  gives  an  iron  glass ;  with  soda  on 
charcoal  an  inAisible  mass.    Unacted  upon  by  acids,  retaining  perfectly  its  blue  color. 

Obs. — Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  clay  slate,  in  the 
torrent  beds  of  Schladmlng  and  Radelgraben,  near  Werfen  in  Salzburg,  with  spathic  iron ;  in 
Gratz,  near  Yorau ;  in  Erieglach,  in  Stjrria ;  at  Hocbthaligrat,  at  the  Gomer  glacier,  Rympfisch- 
wang.  Upper  Valais,  in  Switzerland,  H.=about  4;  also  in  veins  or  pockets  in  quartzlte,  in  Horrs- 
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Joberg  'Wermland,  maisive  and  granular^  sometimes  in  8-sided  crystals  6  inches  long  and  2  inchef 
•::  diameter;  in  the  iron  mine  of  Westana)  in  Scania,  Sweden,  massive,  of  a  dark  amre  color, 
also  at  T\jaeo  in  lifinas  Geraes,  BraziL  Abundant  at  Orowder^s  Mt,  Lincoln  Co.,  K.  G.;  and  in 
fine  sky-blue  crystals,  often  1—1^  inch  long  and  broad,  on  Grayes  Mt,  linooln  Go^  Ga.,  50  m. 
above  Augusta,  with  pyanite,  ratile,  pyiophyllite,  eta 

The  name  laeulite  is  derived  from  an  Arabic  word,  coBulf  meaning  heaven^  and  alludes  lo  the 
color  of  the  mineraL 

On  cryst,  Prufer,  Nat  AbhandL  Wien,  i.  169;  Dana,  Am.  J.  ScL,  IL  xzviL  38 

562.  BARRANBITB.    Barrandit  v,  Z^pharovkh,  Ber.  Ak.  Wien,  Ivi  1867. 

In  spheroidal  concretions,  indistinctly  radiated  fibrous,  with  the  snrface 
crystalline  angular ;  concentric  in  structure. 

H.=4:'6.  G. =2*576.  Lustre  between  vitreous  and  greasy.  Color  pale- 
bluish,  reddish,  greenish  or  yellowish-gray.  Streak  yellowish  to  bluish- 
white.     Translucent  to  opaque. 

Oomp.— 0.  ratio  for  fi,  P,fi[=8  :  6  :  4,  with  fi=i  3?e+f  Xl;  whence  (f  JPe+f  a£l)P+4  fi= 
Phosphoric  add 40*63,  alumina  12'61,  seaquioxyd  of  iron  26*16,  water  20*60=100.  Analysis:  £. 
Boricky(La):  m,  ^  ^  ^ 

1?  XI  »e  fi 

89*68  12-74  26*68  21*00=100. 

Pyr.,  etc. — ^Yields  water  with  an  add  reaction.  B.B.  splits  open  and  becomes  darker  in 
color ;  moistened  with  sulphuric  add  colors  the  flame  bluish-green.    Soluble  in  hot  muriatic  add. 

Obs. — Occurs  at  Gerhovic,  N.N.  W.  of  Probram,  in  Bohemia,  in  defts  in  a  Lower  Silurian  sand* 
stone,  with  cacozene  and  stilpnosiderite ;  the  translucent  globules  ^  to  1^  mm.  in  diameter, 
and  haying  within  some  resemblauoe  to  opal:  the  opaque  variety  without  lustre;  aometimea 
a  grain  of  limonite  at  centre,  and  partides  of  the  same  as  impurity. 

Alt.— Stated  to  give  origin  by  alteration  to  dufrenite,  similar  globules  and  fibrous  cmsts  at  the 
locality  haviog  the  composition  of  the  latter  mineraL 


663.  SOORODim.  Cupreous  Arseniate  of  Iron.  Cupro-martial  Arsenate  Awm.,  PhU  Trans., 
1801,  191.  Martial  Arseniate  of  Oopper.  Cuivre  arseniate  ferrif^  H.^  TabL,  91,  1809.  Skoro* 
dit  BreiOu,  HofihL  Handb.,  iv.  2,  182,  1817.  Scorodite  and  N^octdse  Beud.,  ii  605,  607,  1832 ; 
DescL,  Ann.  Ch.  Phy&,  lU.  z.  403.  Arseniksinter,  ESsen-sinter,  ffermamnf  Bull.  Soc  Imp.  Nat 
MoBCOU,  L  254, 1845.  Kobalt-scorodit  Lippmcam^  ▼.  Homberg,  Zooi  Hin.  Yer.  Begensb.,  zi. 
172. 

Orthorhombic.    /A  7=98°  2'  0  A  U=182°  20' ;  a  :  ft  :  ^=1-0977  :  1  : 
1-1611.     Observed  planes  as  in  tne  annexed  figure,  with  also  /,  2-i,  ij-,  2-2. 

^^^  iri  A  i-2=120°  10'  1  A 1,  bafl.,=110°  58' 

«Ai-l=150  5  iAi,pyr.,=134  38,12718 

1  A  1,  pyr.,=114  34  and  108  6  ^  A  \,  baB.,=  72  2 

Cleavage :  iri  imperfect,  t-i  and  i^  in  traces. 

H.=3'5— 4.  G.=3'l— 3"3.  Lustre  vitreous— subadaman- 
tine  and  subresinous.  Color  pale  ledc-green  or  liver-brown. 
Streak  white.  Subtransparent  —  trtSislucent.  Fracture 
uneven. 

06mp.—9els+4d= Arsenic  acid  49*8,  aesquiozyd  of  iron  34*t,  water  15*6=100.  Ana]tyids 
1,  Berzelius  (Ak.  H.  Stockh.,  860,  1824,  Jahresb.,  v.  205);  2,  Boussingault  (Ann.  Gh.  Pbys.,  zL 
S37) ;  3—6,  Damour  (Aim.  Oh.  Phys.,  IIL  z.  412): 
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S^e 

fl 

P 

1.  BnuEfl,  JV2»cfe90 

60-78 

34-86 

16-65 

0-67,  Cu  ^-.=101-85  Berzelina. 

2.  Popayan 

49-6 

84-3 

16-9 

,  ]?b  0-4=101-2  Bouaaingault 

8.  \aiiliy,  gn.crytL 

50*95 

31-89 

16-64 

=98-48  Damour.    a.=8-ll. 

4.  Cornwall,  Hue  orysL 

61-06 

32-74 

16-68 

=99-48  Damour. 

6.  Saxonj,  Uuish 

6216 

38-00 

16-68 

=100-74  Damour. 

6.  Brazil,  Ifeodeee 

60*96 

33-20 

16-70 

=98-86  Damour.    G.=8-18. 

lyzed  by  Hermann,  is  an 
4805,  Fo  36-41,  fl  15-64= 


An  IroT^nter  (Eisensinter,  Arsenik-sinter),  from  Nertechinsk, 
amorphous  scorodite.     Hermann  obtained  (J.  pr.  Ch.,  xxziiL  96)  1 
100. 

Pyr.,  etc. — ^In  the  dosed  tube  yields  neutral  water  and  turns  yellow.  B.B.  ftisea  easily,  color- 
ing the  flame  blue.  B.B.  on  charcoal  gives  arsenical  fumes,  and  with  soda  a  black  magnetic 
scoria,    ^ith  the  fluxes  reacts  for  iron.    Soluble  in  muriatic  acid. 

Ob8« — Found  of  brown  color  in  the  granitic  mountains  of  Sdiwarzenberg  in  Saxony,  associated 
with  arsenopyrite:  at  Loling,  near  Huttenberg  in  Garinthia,  with  leucopyrite;  at  Chanteloube, 
near  limoges ;  at  Nertschinsl^  Siberia,  In  fine  crystals  ;  also  as  an  amorphous  crust  or  iroT^^akUef 
on  beryl,  topais,  and  quarts ;  leek-green,  in  the  Cornish  mines,  coating  cavities  of  femiginoos 
quarts  j  at  the  ^Bnas  Goraes,  in  Brazil ;  in  Popayan ;  at  the  gold  mines  of  Victoria  in  Australia,  in 
quarts  with  arsenopyrite  and  gold. 

Occurs  in  minute  crystals  and  druses  of  leek-green  and  greenish«white  colors,  near  Edenville, 
K.  T.,  with  arsenopyrite,  iron-sinter,  eta,  in  white  limestone ;  in  Cabarras  Co.,  N.  0.,  on  G. 
Luderick's  farm,  in  aggregations  of  greenish-white,  brownish-  and  leek-green  crystals  -,  coating 
cavities  of  quartz  and  Umonite  with  copper  ores  and  pyrlte. 

The  cobalt-scorodite  of  Lippmann  (L  a)  occurs  in  bluish  crystals  with  quartz  and  hypochlorite^ 
at  Schneeberg;  it  has  not  been  analysed. 

Named  from  nSpoSov,  garlic^  alluding  to  the  odor  before  the  blowpipe. 

Alt — Scorodite  occurs  altered  to  limonite. 


664i  WAVBXiXJTE.  Wavellite  BcMington,  Davy's  Mem.  in  PhiL  Tr.,  162,  1805.  Hydrargil^ 
Ute  Dctvy,  ib.,  155,  162.  Devonite  Thomson,  Sfcrahliger  Hydrargillit  (=ooIumnar  var.  of  Dlas- 
pore)  Hausm^  Handb.,  443,  1813.  Lasionit  FuOis,  Schw.  J.,  xviiL  288,  1816,  xxiv.  121.  Strie- 
gisan  BreUlL,  Schw.  J.,  Ixil  879,  1831.  Thonerdephosphat  Oemu  Alumine  phosphate  Fr, 
Subphosphate  of  Alumine. 


Orthorhombic.    /A  7=126^  25',  (9  A  1-^=143°  23';  a\ 
\^\  1-4943.   Observed  planes  as  in  the  annexed  figure,  with 
iJso  1,  2-5,  and  i^. 


I :  (?=0-7431 


488 


1  A  7=129^  47' 
1  A  1,  mac.,=:146  28 
1  A  1,  brach.,=110  20 
1  A  1,  ba8.,=79  34 


2-5  A  2-5,  mac.,=117**  23' 
2-5  A  2-5,  brach.,=118  33 
2-5  A  2-5,  ba8.,=93  7 
«  A  ^=123  57 


Cleava^:  7  rather  perfect;  also  brachydiagonal.    Usually  i^^^ 

in  hemispherical  or  globular  concretions,  having  a  radiat^     v^i      \/ 

structure.  ^ 

H.=:3-25— 4.    G. =2-337,  Barnstaple,  Haidinger;  2-316, 
Irish  variety,  Richardson.     Lustre  vitreous,  incuning  to  pearly  and  resin 
ous.     Color  white,  passing  into  yellow,  green,  gray,  brown,  and  black. 
Streak  white.    Translucent.    Index  of  retraction  1-52. 

Cknap 0.  ratio  for  Xl,  %  tt=9  :  10  :  12;  whence  Xl«P'+12S,  or  perhaps  XjJP+iXlS'H- 

5d=Pho8phoficacid  34*4,  alumina  8*7*3,  water  28*8=100;  or  the  same  with  4i£[=r Phosphoric 
■dd  35*1,  alumina  38*1,  water  26*8=100. 

Analyses:  1,  2,  Fuchs  (Schw.  J.,  xxiy.  121);  3,  Berzelins  (Schw.  J.,  zxyil  63);  4-Y,  Erdmana 
(Schw.  Jm  Ixix.  164);  8,  Hermann  (J.  pr.  (3h.,  xzxiil  288);  9,  Sonnenschem  (J.  pr.  Oh.,  liil  344),* 
10,  Qenth  (Am.  J.  ScL,  n.  xiiiL  428)  * 
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OXrOEN  OOMPOURBS. 


P 

51 

Pe 

]ft 

1.  Deronfihire 

3612 

37-20 



28-00 

2.         " 

84-84 

37-16 

28-00 

3.           " 

33-40 

35-85 

1-25* 

26-80 

4.  StriegiB,  Ihe 

34-06 

36-60 

1-00 

27-40 

6.      "       green^  ydkw 

33-28 

86-39 

2-69 

27-10 

6.      "       brawn 

31-66 

34-90 

2-21 

24-01 

7.      "       black 

32*46 

35-39 

1-6 

24-00 

8.  Zbirow 

84*29 

36-39 

1-20 

26-34 

9.  AllendoTflf 

82-16 

35-76 

.—. 

28-82 

10.  CSheeter  CJo.,  Pa. 

84-68 

36-67 

28-29 

=100-82  Facba. 

— =100Fuch8. 

2-06,  Ca  0-50=99-89  Benselina. 

<r.=99-06  Erdmann. 

<r. =99-46  Erdmaim. 

tr.,  Si  7-30=99-97  Erdmann. 

tr^  Si  6-65=100  Bidmaim. 
1*69=98-91  Hermann. 

tr.,  Ca  0-86,  Si  2*70=98-80  Sonn. 

tr.,  limonite  0*22=99-86  Genth. 

*  With  perozyd  of  manguiess. 

Hermann  obtained  much  less  fluorine  than  Berzelius,  and  gi^es  a  different  formula.  *  But  Ber 
■ellus  remarks  that  this  ingredient  may  easily  fall  short. 

The  cement  of  a  conglomerate  near  Loughhill,  Go.  of  Limerick,  Ireland,  consisting  of  emerald 
green,  with  some  white,  crystals,  approaches  waveUite  in  composition,  affording  A.  Gages  (J.  G. 
Soo.  Dubl.,  vUl  73)  T  80-88,  3tl  36-18,  Pe  1-81,  l^i  033,  tL  23-56,  F  <r.,  Si  361,  apatite  1-58,  quart* 
1-00=98-94.  A  wa^ellite  containing  ozyd  of  lead  occurs  at  Bosidres  in  staJactites,  as  detected 
by  Berthier. 

Fyr.,  etc. — In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  react  acid  and 
color  BrazU-wood  paper  yellow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forceps  swells  up 
and  splits  frequently  into  fine  acicular  particles,  whidi  are  infusible,  but  color  the  flame  pale  green ; 
moistened  witii  sulphuric  acid  the  green  becomes  more  intense.  Gives  a  blue  with  cobalt  8olu> 
tion.  Some  varieties  react  for  iron  and  manganese  with  the  fluxes.  Heated  with  sulphuric  add 
gives  off  fumes  of  fluohydric  add,  which  etch  glass.  Soluble  in  muriatic  add,  and  also  in  caustic 
potash. 

Oba. — ^Wavellite  was  first  discovered  in  a  tender  clay  slate  near  Barnstaple,  in  Devonshire,  by 
Dr.  Wavel.  It  has  since  been  found  at  Olonmel  and  Cork,  Ireland ;  in  the  Shalnt  Isles  of  Scot- 
land ;  at  Zbirow  in  Bohemia;  Z^jecov  in  Bohemia:  at  Frankenberg  and  Ii^ngenstriegis,  Saxony; 
Diensberg  near  Giesson,  Hesse  Darmstadt ;  on  brown  iron  ore  in  tiie  Jura  limestone  at  Ambeig 
in  Bavaria  (the  lasioniU  of  Fuchs);  in  a  manganese  mine  at  Weinbach  near  Weilburg  in  Kassau 
(G^nth) ;  at  YiUa  Eica,  Minas  Geraes,  Brazil 

In  the  United  States  reported  as  found  near  Saxton*s  River,  Bellows  Ealla,  N.  H.:  also  at  the 
slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehanna;  at  Washington  mine,  Davidson  Co.,  N.  G., 
with  actinolite,  pyrite,  and  native  silver ;  at  Steamboat,  Chester  Co.,  Pa.,  in  a  bed  of  limonite, 
abundant  in  stalactitic  forms,  part  looking  like  c^bbsite,  part  drusy  with  rhombic  crystala,  and 
often  coated  with  a  pearly  scaly  mineral  yet  undetermined. 

Named  after  Dr.  Wavel,  the  discoverer.  The  species  was  considered  a  variety  of  diaspore  by 
D*Aubuisson,  Boumon,  Hausmann,  and  some  other  early  mineralogists,  and  placed  next  to  dias- 
pore by  Werner  in  1817 ;  while  Jameson  arranged  it  in  1816  among  the  zeolites. 

Calculating  from  the  angle  /A  7=126''  25',  the  prism  i-2  has  the  angle,  over  i-{,=90''  34',  very 
near  the  angle  /a  /of  lazulite. 

554A.  Ejipkicitb  Kenng.y  Ueb.,  1855,  and  1856-57.  Probably  wavellite.  Occurs  in  fibrous 
radiated  rounded  concretions,  the  fibres  rhombic  prisms  pyramidally  terminated,  with  vitreouM 
lustre;  H.=3-5— 4;  G.=2'356  (Stadeler).  Stfideler  obtained  (Ann.  Ch.  Pharm.,  dx.  305)  P  35*49, 
altl  39-59,  with  water  24-92  (from  the  los8)=100,  and  remarks  on  the  dose  approximation  to 
wavellite.    From  Kapnik  in  Hungary. 


554B.  Planbrite.  Under  this  name  Hermann  has  described  (Bull  Soc.  Nat  Mosa,  xxxv.  240, 
1862)  a  mineral  from  the  copper  mines  of  Gumeschefsk,  in  the  UraL  It  occurs  in  thin,  sub- 
crystalline,  botryoidal  layers  in  the  cavities  of  a  quartz  rode.  H.=5;  G.=2-65.  Color  on  fresh 
surface  verdigris-green,  passing  to  oUve-green  on  exposure  to  the  air.  Lustre  duU.  Tranalucent 
on  the  edges.    Analysis  afforded : 

P  83-94        il  87-48        Ou  3-72        te  3-52        A  20-98=99-69. 

Prom  whidi  Hermann  deduces  the  formula  (Xl^P^H- 9  ft) + f  (Cu,  te) ^.  He  regards  the  hydrate^ 
oxyds  of  iron  and  copper  as  unessential,  and  as  occurring  in  many  other  aluminous  phosphates 
as  turquois,  peganite,  and  fischerite. 

B.B.  in  tube  decrepitates,  yielding  much  neutral  water.  EasOy  soluble  in  borax,  giving  coppr 
reaction.  Only  slightly  attacked  by  adds,  but  easily  decomposed  by  boiling  with  caustic  soda 
Named  after  Planer,  director  of  the  mines     Possibly  impure  wavellite 
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666.  TROLZiBITB.    Trolleit  C.  W,  EUmgfsrcmd^  Priy.  coDtrib.,  dated  Dee.  0, 1S67. 

Compact,  with  indistinct  cleavage. 

H.  a  little  below  6.  G.=3-10.  Lustre  more  or  less  vitreous.  Coloi 
pale  green.    Fracture  even,  to  conchoidal. 

Oomp.— 21 1^+i  2^1  fi*=:Pho8phoric  add  47*8,  alumina  46-2,  water  6*0= 100.  Analyais :  0.  W 
Blomatrand  (L  c.) :      _ 

P  XI  3Pe  Ca  ft 

(1)46-72  43-26  275  0*97  6-23=99*93. 

Vyt^y  etc.— B.B.  same  as  for  berlinite.    Scarcely  attacked  bj  acids. 

Oba^GonBtitutes  small  detacbed  masses  and  veins  in  other  pbospbateSi  at  the  iron  mine  of 
Westana,  in  Scania,  Sweden. 
Named  after  the  chemist  H.  G.  Trolle  Wachtmeister. 

666.  PLUMBOQXTBSBKITB.  Plomb  rouge  en  stalactites— tantot  en  globules,  de  LU^  Demeste 
Lettres  Min.,  il  399,  1779 ;  Crist,  iii.  899,  1783.  Sel  adde-phosphorique-martial  O,  de  Lav^ 
numt^  J.  de  Phys.,  xxriiL  395,  1786.  Plomb-gomme  de  LauTnorU,  Aluminiate  de  Plomb  avec  eau 
de  combinaisou  Bert.,  in  his  Nouv.  Min.,  288, 1819.  Bleigummi,  Blei-aluminat,  etc,  J9Ser&,  Schw. 
J.,  zzyil  65,  1819  (trL  fr.  Nout.  Min).  Native  Aluminiate  of  Lead  SmitJ^son^  Ann.  Phil,  xiv. 
81,  1819  (citing  Ben.,  and  also  a  letter  by  de  Laumont,  in  which  S.  Tonnant  (who  died  in 
1815)  is  said  to  have  first  analyzed  plombgomme  and  made  it  a  combination  of  ozyd  of  lead, 
alumina,  and  watery  Plomb  hydro-alumineux  K,  !]^r.,  iil  410,  1822.  Gummispath  Br^tiA.,  Char., 
66,  1832.  Plomgomme  Beud.,  Tr.,  iL  1832.  Plumbo-gummite  SJi^.,  Min.,  iu  113,  1835. 
Plumbo-resinito  Dana,  Min.,  280,  1837.  Gummibleispath,  Bleihydroaluminat,  Germ,  Hitcb- 
coekite  Shep.^  Bep.  Canton  Mine,  Ga.,  1856,  Min.,  401,  1857. 

Reniform,  globular,  botryoidal,  with  sometimes  a  concentric  structure , 
in  thin  crusts;  compact  massive. 

H.=4-5.  G.=:4~6-4 ;  6-421,  Breith. ;  4-88,  fr.  Nuissifere,  Dufr^noy ; 
4*014,  hitchcockite,  Genth.  Lustre  resinous  or  gum-like.  Color  yel- 
lowish-gray, reddish-brown,  greenish ;  also  yellowish-white ;  sometimes 
grayish-white,  bluish.  Streak  uncolored.  Translucent;  subtransparent. 
Fragile. 

Oomp.— Analyses :  1,  Berzolius  (Schw.  X,  zzvil  65);  2,  Dufr^noy  (Ann.  Ch.  Phys.,  lix.  440), 
3-5,  Damour  (Ann.  d.  M.,  III.  xvii  191) ;  6,  Genth  (Am.  J.  ScL,  II.  xxiiL  424)  : 

P       S      &      ]E>b      1][      Fe    Ca     Si 

1.  Huelgoet      0*20  37  00  4014  18-80      I'SO*      0-60=98%54  BerzeUus. 

2.  Nuissi^ 34-23  3751  16-13 2  11,  J»b"F  7-79=97*77  Dufr^noy. 

8.  Huelgoet        8*06  030  34*32  35-10  18-70  0-20  0*80   ,  PbCl  2-27=99*76  Damour. 

4.  "  1205  0-25  11*05  6215     618 "     8*24=99*92  Damour. 

5.  "  15*18  0*40    2*88  70*85     1*24 "     9  18=99-73  Damour. 

6.  HitduoekUe  18-74  26*54  2904  20*86  0  90  1*44    ,  C  1*98,  CI  004,insoL  0•48=9»'02G:• 

•  With  somo  Mn'O*. 

Bentelius  made  the  mineral  a  hydrous  aluminate  of  lead,  ]^b%l'+6d.  Damour  concluded 
from  his  results  that  in  Benelius's  investigation  the  phosphoric  acid  was  precipitated  with  the 
alumina  and  oxyd  of  lead,  and  so  lost  sight  of.  He  observes  that  his  own  analyses,  though  so 
widely  different,  agree  in  affording  1  :  1  for  the  O.  ratio  of  water  and  alumina,  and  reganls  the 
alnmioa  as  present  in  the  state  of  a  hydrate.  He  writes  for  the  formula  of  anal.  3,  l^^F+6  Sti 
fl'.    Dufrenoy  inclines  to  adopt  Damour's  view  (Min.,  iii.  294,  1856). 

In  Genth's  analysis  of  hitdicockite,  the  0.  ratio  for  the  water  and  alumina  is  3 :  2 :  for  the  whole 
Ph,  3kl,  P,  fi,  21  :  12*2  :  10*5  :  18-6,  which  corresponds  to  2*1  P+i»b'P+ 4*1  ft'^+ 10  fi[. 

An  earthy  mineral  from  Bosidree  afforded  Berthier  (Ann.  d.  M.,  III.  xix.  669)  F  (witk  tr.  of  As) 
25*5,  *1  23*0,  Ph  100,  Cu  8*i>,  fl  and  organic  matters  88  0=99*5. 
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578  OXYGEN  00MP0UNB8. 

Pyr.,  etc. — ^In  the  closed  tiibe  decrepitates  and  yields  water.  B.6.  in  the  forceps  swells  ap 
Uke  a  zeolite,  colors  the  flaxne  azare-bloe,  but  is  imperfectlj  fused.  Oa  charcoal  gives  in  addition 
a  faint  white  coating  of  chlorid  of  lead  (Plattner).  With  soda  gives  metallic  lead.  With  cobalt 
solation  gives  a  blue  color.    With  the  sodium  test  yields  a  phosphid.    Soluble  in  nitric  acid. 

Oba.— Occurs  in  day  slate  at  Huelgoet  in  Brittany,  associated  with  galenrte,  blende,  pyrite, 
and  pyromorphite ;  also  in  a  lead  mine  at  Nuissidre,  near  Beaujeu ;  at  Roughten  Gill,  Cumberland; 
at  Mine  La  Motte,  Missouri ;  at  Canton  mine,  Ga.,  with  galenite,  etc.  (kitdteockUe), 

Named  from  the  Latin  plumbum,  leadj  and  gummi^  gum.  The  identity  of  de  Listens  mineral 
(which  was  carnelian-hke  in  color)  with  plombgomme,  though  questioned  by  de  Laamont  in  his 
early  paper,  is  admitted  in  his  letter  dted  in  Ann.  PhiL,  xiv.  31,  1819. 

The  mineral  looks  usually  like  drops  or  coatings  of  gum,  also  at  times  somewhat  like  chalcedony 
or  allophane.  It  differs  from  globulu'  pyromorphite  or  blende  in  not  being  fibrous  within.  The 
hUchcochUt  oocurs  in  botryoicUil  crusts  and  thin  coatings,  white,  bluish,  yeUowish,  or  greenish, 
allophane-like,  sometimes  concentric  in  structure;  Shepaid  gives  H. =2*75—8,  and  says  tiiat  it 
loses  29  p.  a  on  ignition. 

65*7.  CALCIOFERRITE.    Calooferrit  J.  R  Blum,  Jahrb.  Mm.  1858,  287. 

Monoclinic?  Foliated  massive.  Cleavage  :  very  i)erfect,  or  Ibliated,  in  one  direction;  traces  m 
another  at  right  an^es  to  the  perfect  one ;  also  in  another  oblique  to  the  same.    In  nodules. 

H.=2"5.  G.=2-623— 2*629,  Reissig.  Lustre  of  deavage-face  pearly.  Color  sulpbur-ydlow, 
greenish-yellow  to  siskin-green,  yellowish,  white.  Streak  sulphur>yellow.  Thin  laidna  tranalu« 
cent    Brittle.  mm 

Analysis  by  Reissig (L  c.),  giving  nearly  4F,  SS,  6&,  19fi;  2&"FH-2flP+S;&'+16fi: 

P340I    Pe24S4    Xl  2-90    ftg  2-66    Ca  14*81    1^20-56=99*27. 

B.B.  fbsea  easily  to  a  shining  black  magnetic  globule.    Easily  decomposed  by  muriatic  add. 
In  nodules  in  a  bed  of  day  at  Battenberg  in  Rhenish  Bavaria.    The  exterior  of  the  nodules  is 
yeUowish-  or  reddish-brown  impure  cakaoferrite. 

658.  PHAHMAOOSIDlJRiTlJ.  ?  Fer  min^ralis^  par  I'adde  arsenique  Ptousi  Ann.  ChenL, 
i  195,  1790;  Arscnicated  Iron  Ore  Kinpan,  iL  189,  1796.  Olivenerz,  Arseniksanres  Eiaen  in 
Wiirfehi  kryst  (fr.  Carharrack)  Klapr,,  Schrift.  Ges.  nat  Fr.  Beri.,  1,  161,  1786,  Beitr.,  m.  194, 
1802;  Wiirfelers,  var  of  Olivenen,  Xens,  it  18,  151,  1794.  Wiirfelerz  Karsien,  Tab.,  66,  1808. 
Cube  Ore.    Pharmakosiderit  EaiumL,  Handb.,  106&,  1813. 

Isometric ;  tetrahedral.  Observed  planes :  (?,  1,  2,  /;  f.  1,  29,  etc. 
Crystals  modified  cubes  and  tetrahedrons.  Cleavage:  cubic;  imperfect. 
O  sometimes  striated  parallel  to  its  edge  of  intersection  with  plane  1  (f.  29); 
planes  often  curved.     Rarely  granular. 

H.=2'5.  G.=2*9— 3.  Lustre  adamantine  to  greasy,  not  very  distinct. 
Color  olive-green,  passing  into  yellowish-brown,  bordering  sometimes  upon 
hyacinth-red  and  blackish-brown ;  also  passing  into  grass-green,  emerald- 
green,  and  honey-yellow.  Streak  green — ^brown,  yellow,  pale.  Subtrans- 
pai'ent — subtranslucent.    Rather  sectile.     Pyroelectric. 

OomiK—O.  ratioforS,  l8,d=4:5  :  5;  whence  3fels+3Pefi'-*-l2fi,  with  one-eleventh 
of  the  As  replaced  by  r= Arsenic  acid  89*8,  phosphoric  add  2-5,  Besqnioxyd  of  iron  40*6,  water 
17-1=100.    Analysis :  Benselius  (Ak.  H.  Stockh.,  354,  1824) : 

la  P  Pe  On  S 

40-20        2-53        39-20        065        1861,  gangne  l-76=l02-»6. 

Fsrr>,  etc — Same  as  for  soorodite. 

Obs.— Formerly  obtamed  at  the  mines  of  Wheal  Qorland,  Wheal  Unity,  and  Carharrack,  in 
Cornwall,  coating  cavities  in  qnartz,  with  ores  of  copper;  now  found  in  quarts  at  Burdle  Gill  in 
Onmberiand,  in  small  brilliant  crystals;  in  minute  tetrahedral  crystals  at  Wheal  Jane;  also  in 
Australia;  at  St  Leonard  in  France;  and  at  Schneeberg  and  Sdiwar2enbe.*g  in  Saxony. 

Named  from  ipa^wci ,  poison  (in  allusion  to  the  arsonic  present),  and  ff«f»p««,  Worn.  VPOiffiJen, 
of  the  Germans  means  cuberore. 
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Proust  flnt  annonnood  the  existence  of  an  arsenate  of  iron,  ih>m  flreenish-wbite  concretionai^ 
specimens  ftmnd  in  Spain;  but  from  his  meagre  description  its  idenfily  with  this  species  oazmot 
Hh  made  certain. 

AIt.~Ha8  been  obserred  altered  to  psilomelane,  limonite  (fe*!^,  red  iron  ore  (9e). 

669.  OIRROUTB.    ^rrolith  CL  W.  BUmairmd^  Priv.  contrib.,  dated  Dea  9,  1867. 

Compact,  without  a  trace  of  cleavage. 
H.=5— 6.     G.=3-08.     Color  pale  yellow. 

Oomp^^O.  ratio  for  It,  fi,  P,  lt=2  :  2 :  5 :  1.  Pormiila>  Xl*P+20a'P+3fi,  Blom8trand,=i 
Phosphoric  add  41%  alumina  201,  lime  32*9,  water  6*3=100.    Analysis  :  Blomstrand  (L  a) : 


p 

Si 

to 

An 

th 

% 

Ca 

a 

(««" 

20-64 

0-91 

2-24 

0-1 1 

0-21 

29-37 

6-06=99'61, 

after  removal  of  4*60  not  dissolred  in  the  add  solution,  of  which  8*17  was  silica. 

Pyr.,  etc— B.B.  fuses  very  easily  to  a  white  enamel  With  soda  a  manganese  reaction.  Deooifr 
posed  on  digestion  in  fine  powder  in  muriatic  add. 

Oba. — Of^ors  at  the  iron  mine  of  Westana,  in  Scania,  Sweden. 

Named  flrom  Ktf^^^pdle^ftXlow, 

66a  OHZLDRBNITB.    Levy,  Brando's  J.,  zvl  274, 1828. 

Orthorhombic.  /A  7=111°  64',  O  A  1^=136°  26' ;  a  :  &  :  (?=0-9512  : 
1  :  1*4798.  ObBerved  planes  as  in  the  annexed  figures,  with  also  f-f. 
O  A  2-i=127°  53',  0  A  1=131°  4',  O  A  f  =142°  35',^  0  A  ^=90°,  1  A  1, 
mac.,  130°  4',  brach.,  or  over  2-?,  102°  41^,  bas.,  97°  62',  2-i  A  2-t,  ov.  (?,= 
76°  46',  B.  &  M.  Plane  0  sometimes  wanting,  and  the  form  a  double  six- 
sided  pyramid,  made  up  of  the  planes  1,  2-i,  with  i-%  small.  Cleavage :  i-t, 
imperfect. 
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H.=4-6— 6.  G.=3-18— 3-24;  3-184,  Kenngott.  Lustre  vitreous, 
inclining  to  resinous.  Color  yellowish-white  and  pale  yellowish-brown, 
also  brownish-black.  Streak  white,  yellowish.  Translucent.  Fracture 
nneven. 

Oomp.— 0.  ratio  for  %^f,  fi=4. :  3:7:7;  or  less  nearly  4 :  8  :  7| :  7^,  Rammelsberg, 
who  writes  the  formula  2  B*  r+Sl'  F+15  S=Phosphoric  add  28*9,  alumina  14*0,  protozyd  of 
iron  29*3,  protoxyd  of  manganese  95,  water  18*8=100.  Perhaps  (f  ft'+f  &)*P'+15  £[.  But 
a  new  analysis  is  needed.    Analjrais :  Bammelsberg  (Fogg.,  Izxxt.  486) : 

1^  28-92    Si  14-44    ^e  SO-dS    l^n  907     lifg  014    lfi[  16*98=100*23  Bamm. 

P3rr>»  etc — In  the  closed  tube  giyet  off  neutral  water.  B.B.  swells  up  into  ramifications,  and 
fuses  on  the  edges  to  a  black  mass,  coloring  the  flame  pale  green.  Heated  on  charcoal  turns 
black  and  becomes  magnetic.  With  soda  gires  a  reaction  for  manganese.  With  borax  and  salt 
of  phosphorus  reacts  for  iron  and  manganese.     Soluble  in  muriatic  add. 

Obs. — Occurs  in  crystals  and  crystidline  coats,  on  spathic  iron,  pyrite,  or  quartz,  andsometimei 
with  apatite,  near  Taristock,  and  at  the  George  and  Charlotte  mine,  and  also  at  Wlieal  Grebor,  ia 
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130i=99'60. 

The  mioeral  is  often  intimatelj  mixed  with  silica,  and  not  easilj  separated  fh>m  it 
Pyr^  etc. — ^Yields  much  water  in  the  glass  tube.    B.B.  InfUsible.    Scarcely  affected  by  adds. 
Ods.  ^Occurs  imbedded  in  other  phosphates  at  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  from  avyn,  Utstre. 

663.  TURQU0I8.  VCallais,  ?Callaina,  PHn.y  xxxvii.  56,  33.  Firuzegi  Pers.  Turquea,  Tur- 
quois  pt.,  of  the  16th  century  and  later  (Turques,  IVibyan's  Ohronide).  Tiirkis  pt  Germ ,  Tur- 
chesa/toi,  Turquoise  i^.  Turquoise  J.  B,  Jhvemier.Yoy.  en  Turquie,  en  Persie,  eta,  Paris,  167a 
Turchine  jBoco^ni,  Museo  di  Fisica,  eta,  278,  1697.  Orientalisdier  Tdrkia  Demetrius  Agaphi. 
y,  Nord.  Beytr.,  y.  261,  PaOaey  ib.,  265.  Turquois  orientale,  Galaite,  Agaphite,  Jobnite,  G. 
Fischer^  M^m.  See.  Imp.  N.  Mosoou,  i.  1806;  also  his  Onomasticon  Min.  Mus.  Imp.  Moscou, 
1811,  and  Essai  sur  la  Turquoise,  Mosoou,  1816,  of  which  Abstr.  ifi  Ann.  Phil.,  ziy.  4n6,  1819. 
John,  Mem.  Soc.  Imp.  U.  Moacou,  1. 1806,  Schw.  J.,  ill.  93,  1807  (with  analyses  «ud  assertioa 
that  it  is  no  OdorUoliie),  Hydrargillite  pt.  Hausm,,  Handb.,  444,  1813.  Turquoise  de  yieilto 
roche  (in  distinction  from  Odontolite,  or  T.  de  nouyelle  roche,  called  also  Occidental  Turquoia> 
Eollait)  Kalait,  Germ. 

% 
•  Eeniforin,  stalactitic  or  incrusting.     Cleavage  none. 
H.=6.     G.=2'6— 2-83;    2-621,  Hermann.     Lustre  somewhat   waxy 
feeble.   Color  sky-blue,  bluish-green  to  apple-green.   Streak  white  or  green 
isli.    Feebly  subtrarslucent — opaque.    Fracture  small  conchoidal. 


580  OXYOEM   CGWfOVJSCm. 

Deyonshire ;  on  slate  at  Grinnis  mine  in  GomwalL    Giystals  1  in.  long  haye  been  obaeryed.    Thei 
look  a  little  like  siderite,  but  are  more  lustrous  and  of  greater  hardness. 

In  U.  States,  at  Hebron,  Me.,  in  minute  hair-brown  prismatic  crystals^  withamblygonite  (C  485 
by  Cooke,  and  an  octahedral  form,  Am.  J.  ScL,  IX.  xxxyi.  268). 

If  the  dome  2-1  be  made  the  fundamental  yertical  prism,  then  /A  1=10^^  14',  1-i  A  1-i,  top,  =3         ! 
73°,  1-1 A  l-l,  ib.,=87''  14' ;  the  deayage  macrodiagonal ;  a:b:  c=l-3614  : 1  : 1-2868. 

Named  after  Mr.  ChOdren.  I 

561.  ATTACOLITE.    Attakolith  G.  W,  momstand,  Priy.  contrib.,  dated  Dea  9, 1867. 

Massiye,  indistinctly  crystalline. 
H.=5.    a =8-09.    Color  pale  red. 

Coup.— 0.  ratio  for  &,  S,  1^,  £[,  after  separating  8*60  Si  as  free  silica=6  :  16  :  20  :  6.  Tb  « 
uncertainty  as  to  whether  the  silica  is  free  or  combined  renders  the  oompoeition  and  formu*  • 
doubtful    Analysis :  C.  W.  Blomstrand  (L  a) : 

P  £1  Pe         lifn        %         Oa         ]Sra  It 

(})  3606        29-76        3*98        8*02        033         1319        0*46        6-90-98-68. 

Ptr.,  eto. — ^B.B.  fuses  easQy,  and,  when  more  heated,  with  intumescence,  to  a  brownish-yeUa^ 
glass.    With  soda  a  strong  manganese  reaction.    Very  incompletely  deoomposed  by  acids. 
Ob& — From  the  iron  mine  of  Westana,  in  Scania,  Sweden. 
Named  fh>m  arrandif  salmon^  alluding  to  the  color. 

662.  AUOBUTB.    Augelith  G,  W,  EUmstrond,  Priy.  contrib.,  dated  Dec.  9,  1867. 

Massive.  Cleavage:  distinct  in  three  directions,  and  generally  easily 
obtained. 

G.=2-77.  Lustre  of  cleavage  surface  strongly  pearly.  Colorless,  but 
generally  pale  red. 

Oomp.— %l*1^+S  d=Fho8phoric  acid  86*8,  alumina  61 '8,  water  13*4=100.  Analysis:  a 
W.  Bbmstrand  (I.  c.) : 
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Oomp.— 0.  ratio  fr.  anal  1  and  3,  for  51,  P,  fi=6  :  6  :  5 ;  whence  3fcl*P-*-5  fi=Pho8phoric  acid 
32-e,  alumina  46-9,  water  20*5=100.  Analyses:  1,  John  (Ann.  d.  M.,  IL  liL  231)  j  2,  Zellner  (Isia, 
1834,  687);  8,  Hennann  (J.  pF.  Ch.,  xxxiii  282);  4,  Church (CJh.  N^ws,  x.  290): 

P        XI        a       On 

1  Silesia                    80-90  44-50  1900  Z'*15  te  l-80=99-95  John. 

2.  "                         38-90  54-50  1*00  1-50  Pe  2-8=98-tO  Zfllner. 

Z,  mue  Oriental         27*84  47-45  18-18  202  "    MO, »n  0-50,  Ca»P  3-41=100  EL 

4.  Nichahour,  Persia  32-86  40-19  19-34  5-27  Je  2-21,Mn0-36=:100-23»O.;G.=2-75. 

*  After  Bubtractlng  0-74  81 O*  and  0*49  h^groaoopic  water. 

The  green  oriental  turquois  afforded  Hennann  only  6*64  p.  c.  of  phosphoric  acid,  and  is  evidently 
a  medianical  mixture,  containing  but  little  turquois.  Specific  gravitjr  of  the  last  2*621.  John  in 
his  early  analysis  did  not  detect  the  phosphoric  add ;  he  obtained  M  73  0,  Ou  4-6,  Pe  4-0,  H  (or 
loss)  18=99-5. 

Fyx.,  etc. — ^In  the  closed  tube  .decrepitates,  yields  water,  and  turns  hrovm  or  black.  B.B.  in 
the  forceps  becomes  brown  and  assumes  a  glassy  appearance,  but  does  not  fuse ;  colors  the  flame 
green ;  moistened  with  muriatic  acid  the  color  is  at  first  blue  (chlorid  of  copper).  With  the  sodi- 
um test  gives  phosphuretted  hydrogen.  With  borax  and  salt  of  phosphorus  gives  beads  in  O.P. 
which  are  yellowish-green  while  hot  and  pure  green  on  cooling.  With  salt  of  phosphorus  and 
tin  on  charcoal  gives  an  opaque  red  bead  (copper).    Soluble  in  muriatic  acid. 

Obs.— Occurs  in  clay  slate,  in  a  mountainous  district  in  Persia,  not  far  from  Nichabour.  Ac 
cording  to  Agaphi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  only  in  veins, 
which  traverse  the  mountain  in  all  directions.  Fischer,  in  1 816,  named  the  different  varieties 
Calaite,  Agaphite  (or  conchoidal  T.),  and  Johnite  (or  quartzy  T.).  Pieces  of  the  size  of  a  hazel- 
nut are  considered  very  large.  An  impure  variety  is  found  in  Silesia,  and  at  Oelsnitz  in  Saxony ; 
near  the  well  of  Nasaiph  between  Suez  and  Sinai.  W.  P.  Blake  refers  here  a  hard,  yellovnsh- 
to  bluish-green  stone  (which  he  identifies  with  the  chalchihuiti  of  the  Mexicans)  from  the  mountains 
Loa  Oerillas,  20  m.  &B.  of  Santa  Pe;  H.=  6;  G.=2-426-2-651  (Am.  J.  ScL,  IL  xxv.  227).  A 
pale  green  turquois  occurs  in  the  Columbus  district,  Nevada. 

Turquois  receives  a  good  polish,  and  is  highly  esteemed  as  a  gom.  The  Persian  king  is  said  to 
retain  for  bis  own  use  all  the  larger  and  finely  tinted  specimens. 

The  Callaia  of  Pliny  is  generally  regarded  as  turquois,  and  probably  rightly  so.  But  all  he  says 
of  it  is,  "  CaUais  sapphinun  imitatur,  candidior  et  litoroso  man  similis,"  resembling  sapphire  (that 
is,  lapis-lassuU)  in  color,  but  paler,  and  like  the  sea  toward  the  shore;  indicating  a  greenish-blue 
tint  and  degree  of  opacity  corresponding  well  enough  with  much  turquois. 

The  CaUaina  also  of  Pliny  (to  wliich  he  devotes  a  long  chapter)  is  referred  to  this  species,  and 
with  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according  to 
liim,  amid  inaccessible  rocks  in  the  countries  that  lie  at  the  back  of  India,  near  Mt.  Caucasus,  etc. 
He  also  states  that  it  was  remarkable  for  its  size,  and  was  full  of  holes  and  foreign  substances, 
which  it  is  difficult  to  reconcile  with  the  true  turquois.  But  he  speaks  in  the  next  sentence  of  a 
kind  from  Carmania  (a  district  of  Persia)  as  of  better  quality  and  clearer,  and  this  may  have  been 
real  turquois.  He  says  that  no  stones  were  more  easUy  imitated,  which  is  very  true  of  turquois. 
He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heightened  by  a  setting  of  gold,  the 
contrast  peculiarly  befitting  it 

Pliny  also  speaks  of  another  stone  called  CaUaica  (xxxviL  66X  and  says  of  it :  ^*  Callaicam  vocant 
e  turbido  caUaino;  ferunt  pluris  conjunctis  semper  inveniri; ''  it  is  so  called  because  it  is  a  turbid 
callaina,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  ^^Augelis  (xxxvii.  54) 
multis  non  alia  videtur  quam  caUaina,"  by  many  is  thought  to  be  nothing  but  callaina.  (See 
Airther  Cau.ain]tb,  p.  572). 

The  Persian  smaragduSj  or  emerald,  alluded  to  by  Pliny  (xxxviL  18,  citing  from  DemocritusX  as 
"  without  transparency,  agreeable  and  uniform  in  color,  satisfying  the  vision  without  allowing  it 
to  penetrate  it,"  may  have  been  turquois;  yet,  as  with  most  of  Pliny^s  descriptions  (ovnng  to  his 
mixing  different  things  of  similar  aspect),  when  all  the  other  characters  given  are  weighed  they 
leare  doubt 

It  is  probable  that  the  turquois — oriental  and  occidental — ^was  as  commonly  used  in  Persia  as 
a  gem  in  ancient  times  as  now.  The  name  turquois  is  French  in  form,  and  means  Turkish,  a 
Turkish  gem^  the  gem  having  come  into  Europe  through  Turkey. 

Most  of  the  turquois  (uot  artificial)  used  in  jewelry  in  former  centuries,  as  well  as  the  present, 
and  that  described  in  the  early  works  on  minerals,  was  I(me4urqvm8  (called  also  odonloUte,  from 
oiovfy  ioo(h)f  which  is  fossil-bone,  or  tooth,  colored  by  a  phosphate  of  iron.  Its  organic  origin 
becomes  manifest  under  a  microscope.  Moreover,  true  turquois,  when  decomposed  by  muriatic 
acid,  gives  a  fiiie  blue  color  witb  ammoniu.  which  is  not  true  of  the  odontolite. 
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664.  FEQANITS.    Peganit  BreUh,,  Schw.  J.,  Iz.  308, 1830. 

Orthorhombic.  In  rhombic  prisms,  with  the  acute  lateral  edge  truncated ; 
angle  of  the  prism  about  127  and  53°.  Cleavage :  basal,  and  brachydi- 
agonal,  imperfect. 

H.=3— 3'5.  G.=2-492— 2*501.  Lustre  greasj^  to  vitreous.  Color  deep 
^een,  greenish-gray,  greenish-white.     Streak  white. 

Ooiiip^^£i'  P+ 6  £[,  Hermann, =Plioaphoric  acid  311,  alumina  46-2,  water  28*7  =- 1 00.  Analjraii 
bj  Hermann  (J.  pr.  Oh.,  zzziii.  28Y) : 

P  30-49        Jfcl  44-49        fi  22*82        Cu,  f  e,  gangue  2*20=100  Hermann. 

P3rr.,  etc — In  the  closed  tube  yields  water,  and  assumes  a  violet  or  rose  color.  B3.  cracks 
open,  becomes  violet,  but  does  nol  fuse.  Gives  but  a  faint  copper  reaction,  but  in  other  lespectP 
like  turquoifl.    The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Oba. — Occurs  in  crusts,  consisting  of  small  prismatic  crystals,  at  Striegis,  near  Freiberg, 
Saxonj. 

Erdmann  analyzed  a  Striegis  mineral  {Striegisan  of  Breithaupt)  with  a  very  different  result,  as 
seen  from  the  analyses  under  Wayellite,  to  which  species  the  specimens  evidently  pertain. 
FeganUe  has  till  recently  been  placed  under  wavellite. 

Named  from  ir//yuvoy,  an  Tierbf  in  allusion  to  the  color. 

666.  FISCHBRITIl.    SchUckurovski,  Eermann^  J.  pr.  Ch.,  zzxiiL  285, 1844. 

Orthorhombic,  Kokscharof.  /A  7=118°  32';  a:h:  c=x  :  1  :  1-189. 
/A  i-5,  bevelling  plane,=160°  48',  i-2  A  t-S=99°  52^'  and  80°  7J',  i-i  A  i-i 
=139°  56'.    Mostly  in  small  six-sided  prisms.     Also  crystalline,  massive. 

H.=5.  G.=2"4:6.  Lnstre  vitreous.  Color  grass-green  to  olive-green, 
and  verdigris-green.     Translucent. 

Oomp.-—£l' 1^+B  £[= Alumina  41*8,  phosphoric  aoid  28'9,  water  29*8=100.  Analysis: 
Hermann  (1.  a) : 

P  29-08        Xl  38-47        I?e  and  »n  1-20        Cu  0  80        ft  27 -60 =100. 

Pyr.,  etc. — BJB.  beoomes  whitei  and  clouded;  yields  much  water,  but  no  fluorine.  Soluble 
in  sulphuric  acid. 

Oba. — ^From  Nischne  Tagilsk,  where  it  occurs  in  veins  in  a  ferruginous  sandstone  and  day 
slate. 

665 A.  Yarisottb  Breiih,  (J.  pr.  Ch.,  z.  506, 1837).  Contains  the  same  ingredients  as  the  above, 
but  is  not  yet  accurately  analyzed.  Reniform;  apple-green;  with  white  shining  streak,  weak 
greasy  lustre,  and  translucent  Yields  water  in  a  matrass.  B.B.  in  the  forceps  infusible,  but 
becomes  white;  in  the  outer  flame,  colors  the  flame  deep  bluish-green;  with  borax  and  salt  of 
phosphorus  forms  a  pale  yellowiah-g^en  glass ;  with  soda  fuses  with  efi'erTesoenoe,  but  imper- 
fectly ;  with  cobalt  solution  becomes  blue.  Occurs  in  qiuirtz  and  siliceous  slate  at  Measbach  in 
Baxon  VoigUand.    Named  fi  om  Yarisda  (Yoigtland). 

666.  TAVISTOOKZTB.    Hydrated  Caldum-aluminic  Phosphate  (?)  A.  E.  C3hiinA»  J.  (Th.  Soc, 
H  iii  263,  1865.    Tayistockite  Dana, 

In  microscopic  acicnlar  crystals,  sometimes  aggregated  in  irregular  stel- 
late groups,  constituting  a  white  pearly  powder. 
Lustre  pearly.     Color  white.     Transparent  to  translucent.     Fragile. 

Oomp.— 0.  ratio  forft+fi,  P,li[=6  :  5  :  8;  whence  (iCa'+iXl)«P  +  8fi=Pho8phoTic  ad4 
SO-41,  alumhia  22*06,  lime  35-97,  water  11-56=100.    Analyses:  Church  (L  c): 
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?  XI  Ca  fi  - 

30-86        22-40        36-27        12-00=1 01*08  Church. 
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Pyr^  eto^— B.B.  "  incandesces  **  and  becomes  opaque.  With  nitrate  of  cobalt  gives  a  blue  coloi^ 
Colorless  bead  with  borax.    Difficultly  soluble  in  acids. 

Obs.~0ocur8  at  Tavistock,  Devonshire,  in  cavities  in  quartz  crystals,  with  pjrite,  chaloopj- 
rite,  and  diildrenite. 

667.  OHBNXnrZXrrB.    Chenevixlte  Adam,  F.  Piaam,  C.  IL,  LdL  690,  1866. 

Massive — C5ompact. 

H.=4'5.  G.=3-93  ?  Lustre  vitreous.  Color  dark  green  Streak  vel- 
loAvish-green. 

Oomp.--0.  ratio  for  &-|-fi,  la^=^  :  6  :  3  nearly,  with  0.  ratio  of  Pe,  OursYi  :  6^.  Formula 
(9e,Cn')*As  +  3£[;  or  perhaps  FeA8+8Cu£[;  As  :  r=9  :  1.  Analyses:  1,  Cheneviz  (L  a); 
2,  Pisani  (L  a) : 


Is 

P 

9e 

Cu 

Oa 

fi 

1.  Cornwall 

88*5 



27-5 

22-6 



12,  sand  3=98-5  Chenevix. 

2. 

32-20 

2-30 

25-10 

31-70 

0-34 

8-66=100-80  Pisani 

Piaani  refers  here  the  analysts  by  Cheneviz.    10*3  p.  a  of  sand  are  removed  from  anal  2. 

Pyr.,  eto« — In  the  closed  tube  decrepitates  and  yields  water ;  becomes  brown  after  calcina* 
tioo.  B.B  on  charcoal  fuses  easily,  giving  out  arsenical  fUmes,  and  leaving  a  black  magnetic 
scoria  with  grains  of  copper.    Easily  soluble  in  the  acids. 

Oba.— From  Cornwall,  involved  in  a  quartz  rock  in  small  compact  masses,  from  which  gangue 
it  is  difficult  CO  separate  it  entirely. 

668.  DUFRXSNITB.  Strahlstein  (var.)  Jordan^  liin.,  eta,  Beisebem.,  243,  1803.  Griineisen- 
stein  (strahllchter)  Uilmann^  Syst.  Tab.  TJobers.,  152,  319,  1814.  Chalkosiderit  UUmann^  \h., 
328.  Fasriche  Grtin-Eisenerde  W,  Dufirenite  Brongn,^  TabL,  20,  1838.  Green  Iron  Ore. 
Kraurit  BreWu,  Handb.,  162,  1841. 

Delvauzene  J)u!morU,  L'Institut,  121, 1839,  Iklvaux,  Bull  Ac.  BnuL,  147,  1838.    Delvauzit 
BauL,  Haudb.,  512,  1845. 

Ortliorliombic.  /A  /  about  123°.  Cleavage:  brachydiagonal.  Also 
massive,  in  nodules ;  radiated  fibrous,  with  a  drusy  surface. 

H.=3-5-.4.  G.=3-2-3-4;  3-227,  Dufr.  Lustre  silky,  weak.  Color 
dull  leek-green,  olive,  or  blackish-green ;  alters  on  exposure  to  yellow  and 
brown.     Streak  siskin-green.     Subtranslucent. 

Oomp^  Var.— Pe*P+8]ft=Pho8phoric  acid  27*5,  sesquioxyd  of  iron  62-0,  water  10-5=]00. 
^e,  Mf  Jr  +  3^1t,  Pisani    Schnabers  analysis  makes  part  of  the  iron  protoxyd. 

Analyses:  1,  Yauquelin  (Ann.  Ch.  Pharm.,  xxx.  202);  2,  Karsten  (Arch.  f.  Bergb.  u.  Hutt,  xv. 
243);  8,  Schnabcl  (Bamm.  :^in.  Ch.,  329);  4,  Pisani  (C.  R.,  liiL  1020);  5,  Kurlbaum  (Am.  J.  Sci., 
n.  zxilL  423);  6,  7,  Dumont  (L'Institut,  Na  276);  8,  Delvaux  (Bull  Acad,  firux.,  1838,  147);  9, 
iO,  Diesterweg  (B.  H.  Ztg.,  xxlL  257): 


P 

M 

Fe 

»n 

te 

fi 

1.  Haute  Vienne 

27-85 

56-20 

6-76 

.^_ 

9-29=100  Vauquelin. 

2.  8i^;en,          dark  green 

27-72 

... 

63-45 

8-56=99-73  Karsten. 

8.       " 

28-39 



63-66 

-.^ 

9-97 

8-97=100-99  SchnabeL 

4.  Morbehan, 

28-53 

4-50 

64'4C 

^~-^ 



12-40=99*83  Pisani. 

6.  Allentown,  N.  J.  " 

82-61 

53-74 

— 

8-77 

10-49,  Si  0-72=100-95  Zm-lb 

6.  XkhauxiU 

16-04 



34-20 



...^ 

49-76=100  Dumont. 

7.          " 

16-57 



36-62 



_^ 

48-81=100  DumonL 

8. 

18-20 



40-44 



.1-.. 

41-13=99-77  Delvaux. 

9.  Siegen,  dark  green 

27-71 

62-02 

0-25 

10  90=lrti)-88  Diesterweg. 

la        "     red 

25-20 



59-14 

2-83 



18-98=100-65  Diesterweg. 

Digitized  by 


Google 


0S4  OXYGEN  COMPOUNDS. 

Church  (Oh.  News,  x.  157)  shows  that  dafrenite  contains  10*65  p.  a  of  water,  oorrespoDding  U 
Uie  above  formula ;  it  loses  no  water  at  100°  0.  He  observes  also  that  the  mineral  ia  usuallj 
so  mixed  with  hematite  that  it  is  difficult  to  separate  it  for  analysis. 

Church  also  demonstrates  (1.  c.,  145)  that  the  ddvatixite  of  Liege  is  only  a  wet  dufrenite.  It  loet 
in  his  trial  20*33  p.  a  over  sulphuric  acid,  and  nearly  6  p.  c.  more  on  heating  to  100°  C;  the  total 
percentage  of  water  having  been  found  to  be  37*23,  whence  the  essential  water  is  only  IQ-ll 
p.  c,  ac  in  dufrenite.  He  detected  a  trace  of  Ume.  The  color  of  delvauzite  g^ven  is  yeiUowish- 
brown  to  brownish-black  or  reddish,  or  that  of  altered  dufrenite;  and  G.=r85.  An  oUered 
dufrenite  gave  Diesterweg  (L  c)  P  6"25,  f  e  80*03,  fi[  U-08=100*34. 

P3rr.,  etc. — Same  as  for  vivianite,  but  less  water  is  given  out  in  the  dosed  tube.  B3.  fuses 
easily  to  a  slag. 

Obs. — Occurs  near  Anglar,  Dept.  of  Haute  Yienne,  and  at  Hirschberg  in  Westphalia  (the  locali- 
ties of  the  specimens,  according  to  Dufr^noy,  originally  named  dufrenite);  at  Bocheforten-Terre, 
Morbihan,  France;  Eisenfeld  near  Siegen.  Also  at  Allentown,  N.  J.,  as  a  fibrous  leek-g^reen 
coatiug,  sometimes  half  an  inch  thick,  in  the  Green  Sand  formation ;  it  changes  to  brown  in  alter- 
ing to  limonite. 

The  delvattxene  is  fVom  Besnou,  near  Yis^,  in  Belgium. 

Named  after  the  French  mineralogist  Du&'enoy. 

Globosits.  This  name  is  given  by  Breithaupt  (B.  H.  Ztg.,  xziv.  821,  1866)  to  a  mineral  occur- 
ring at  the  Arme  Hilfe  mine  near  Hirschberg,  in  small  globular  concretions.  H.=5— 6*5.  Q.=z 
2*825— 2*827.  Lustre  greasy  to  adamantine.  Color  wax-yellow  to  yellowish-gn^.  Streak  white. 
Brittle.  Analysis  on  a  small  quantity  of  the  mineral  afforded  Fritzsche  (L  a)  r  28*89,  As  (r.,  Si 
0*24,  3Pe  40*86,  Cu  0'48,  ftg  2*40,  Ca  2*40,  fi  and  F  23*94= 10006.  B.B.  in  tube  yields  water; 
by  stronger  heat  gives  l^e  fluorine  reaction,  depositing  a  ring  of  silica,  and  leaving  a  red  residue 
not  magnetic,  but  giving  with  fluxes  the  reaction  for  iron.  Slowly  soluble  in  muriatic  acid.  It 
occurs  as  above  with  massive  and  pulverulent  limonite ;  also  in  tiie  cobalt  mine  of  Schneebei^ 
in  Saxony,  with  quartz  aud  hypochlorite. 

669.  OACOXBNri'^.    Kakoxen  /.  Sktrnnann^  Yortr.  Bohm.  Ges.,  Frag,  1825.    Oacoxene 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish-yellow  color. 
H.=3— 4.     G.=3'38.    Becomes  brown  on  exposure. 

Oomp.— Supposed  to  be  an  iron-wavellite.  0.  ratio,  fr.  anal  3,  4,  for  fi,  P,  ^=iS.'  5 :  12, 
whence  Fe*Jr  +  12]^  from  Richardson's  analysis.  Analysis  6  corresponds  to  9e'F*+20d. 
Analyses:  1,  Steinmann  (Leonh.  Orykt,  750);  2,  Holger  (Baumg.  ZS.,  viiL  129);  3,  Rlehardflon 
(Thomson's  Min.,  i.  476);  4,  5,  v.  Hauer  (Jahrb.  G.  Reichs.  1864,  67): 


P 

5»e 

£1 

Oa 

Si 

ft.F 

1. 

Zbirow 

17-86 

36*82 

10-01 

0*16 

8-90 

25-95=99-19  Steinmann. 

2. 

tt 

9-20 

86-83 

11*29 

3-80 

18-98,  Ag  7*58,  2n  1*23,  S  11*29  H. 

3. 

«i 

20*5 

43-1 

1-1 

2*1 

30*2,  Mg  0*9=97  9  Richardson. 

4. 

"  fibrous  yw. 

19-63 

47*64 

32*78=100  Hauer. 

6. 

"    globular 

25*71 

41-46 





32-83=100  Hauer. 

The  alumina  of  the  earlier  analyses  was  fVom  impurities. 

Pyr.,  etc. — Yields  water,  with  trace  of  fluorine.  Fuses  on  the  edges  to  a  black  shining  aliig, 
and  colors  the  outer  flame  bluish-green.    Reactions  for  iron.    Soluble  in  muriatic  acid. 

Obs. — Occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  earthy  limonite- 
Stated  by  Zepharovlch  to  be  sometimes  derived  from  the  alteration  of  barrandUe, 

670.  ARSBNZOSIDBRITB.    Arseniosiderite  Dirfr.,  Ann.  d.  M.,  IV.  ii  848, 1842.    Araenv 
krokit,  Arseuocrocites,  Glocker^  Syn.,  226,  1847. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  golden  color, 
resembling  cacoxenite ;  the  fibres  large  and  easily  separable  oetween  the 
fingers. 

H.=l— 2.  G.=3-520,  Dufr.;  3-88,  Eamra.  Lustre  silky.  Powdei 
yellowish-brown,  rather  deeper  in  color  than  that  of  yellow  ochre.  Whec 
rubbed  in  a  mortar  the  powder  adheres  to  the  pestle. 
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Oonp.— £b*,  Fe^  Ca',  iS",  or  vJ«'  28+4  Fe*  2^+15  ]S=ATsenio  acid  8Y*9,  aeBquioxjd  of  iroo 
42%  lime  11-1,  water  8-9=100.  Analyses:  1,  Dufr^noj  (Ann.  d.  M.,  IV.  it  343,  182);  2,  3, 
Bammelsberg  (2d  SuppL,  20,  Pogg.,  IzviiL  608) : 

la  S'e         Mn  Oa  £  ^ 

1.  34-26         41-31         1-29  843        0*76        8*75,  Si 404=98-84  Duft^noy. 

2.  [39-16]        40-00  tr,  12-18         8-66=100  RammelBberg.    ' 

3.  [37-36]        38-31  tr,  12*08         8-68,  Si  3-57  =  100  Bamm. 

According  to  Foumot,  arseniosiderite  is  essentially  cacoxene  with  the  phosphoric  acid  replaced 
by  arsenic  add,  and  having  the  corresponding  formula  Fe^  As'+ 18  £[ ;  but  this  exceeds  the 
proportion  of  water  by  nearly  one-half,  and  does  not  take  into  account  the  lime. 

Pyr.,  etc. — Like  scorodite. 

Obs. — Occurs  in  a  manganese  bed  at  Roman^che,  Department  of  Saone-et-Loiro,  France. 

Named  fi-om  a/rsenic  and  aiinp^i^  iron.  Changed  to  araenocrodte  (fr.  <rp<!«i},  fibr^  by  Glocker 
because  of  a  previous  use  of  arsenosiderite  (see  p.  76). 

671.  EVANSITB.    D,  Fishes,  PliiL  Hag.,  IV.  xzviiu  841,  1864. 

Massive ;  reniform  or  botryoidal. 

H.=3*5— 4.  G.= 1*939.  Lustre  vitreous  or  resinous;  internally  waxy. 
Colorless,  or  milk-white ;  sometimes  tinged  with  yellow  or  blue.  Streak 
white.     Translucent,  subtranslucent.     Fracture  subconchoidal. 

Oomp.— O.  ratio  for  fi,  P,  S=9 :  6  :  18,  whence  3tl'  P-|-3tl  H'+IS  fl,  Dana,=Pho8phoric 
add  18-4,  aliimina  39-7,  water  41-9=100.    Analysis :  Forbes  (L  a) : 

P  XI  S 

(I)  19-05  39-31  39-95,  InsoL  1-41=99-72  Forbes. 

P3rr.,  etc — ^B.B  in  tube  yielda  neutral  water,  decrepitates,  leaving  milk-white  powder.  In- 
fusible. Moistened  with  sulphuric  acid  dolors  the  flame  green.  On  charcoal  with  cobalt  solution 
gives  intense  blue.  With  fluxes  trace  of  iron.  Soluble  iu  sulphuric,  nitric,  and  muriatic  acids. 
Fluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  brown  hematite. 

Brought  in  1855  from  Hungary,  by  Brooke  Evans,  of  Birmingham,  England,  after  whom  it  was 
named.    It  was  labelled  allophane. 

672.  TORBERNmS.  Mica  viridis  cxyst.  (fr.  Job.)  v.  Born^  Lithoph.,  L  42,  1772.  Griiner 
Glimmer  (fir.  Saxony)  WerrL,  TJeb.  Cronst,  217,  1780;  Torberit  Wem,  (earliest  name);  KarsL, 
Ueb.  Wem.  Verbess.,  43, 1793  [later  spelt  Torbemit,  as  in  Ludwig's  Wem.,  L  808, 1803) ;  Ohalko- 
lith  [put  near  Chlorite]  Wem.,  Bergm.  J.,  376,  1789 ;  Urankalk  durch  Kupfer  gefarbt,  Uranitea 
spathosus  pt.,  Klapr^  Schrift  Ges.  N.  BerL,  ix.  273, 1789;  Bcitr.,  iL  217,  1797.  Uranglimmer 
WertL,  1800,  Ludwig,  L  55,  1803.  Urane  oxyd6  H.,  Tr.,  1801.  Uranite  Aikin,  Min.,  1814. 
Uran-Mica  Jameson^  Syst.,  1820.  Uranphyllit  Breith.,  Char.,  1820.  Phosphate  of  Uranium 
containing  Phos.  Copper  R  Phillips^  Ann.  Phil,  11.  v.  57,  1823.  Phosphate  of  Uranium  and 
Copper  .Berc,  Jahresb.,  1823.  Kupfer-Uranit  Germ,  Copper-Uranite.  Torberite  B.  &  Jtfl,  517, 
1852.     Oaprouranit  BtcWl,  B.  H.  Ztg.,  zxiv.  302,  1865. 

Tetragonal.  (?  A  l-i=131°  8';  a=:l-03069.  Observed  planes:  0; 
prism,  iri;  octahedral,  4,  f,  12,  2-i.  Forms  square  tables,  wiUi  often  re- 
placed edges ;  rarely  suboctahedral.  48e 

0  A  2=108°  56'  1  A  1,  basal,=lll°  6' 

O  A  1=124  27  2  A  2,  ba8al,=142  8 

0  A  f =135  49  2  A  2,  pyr.,=96  3 

O  A  1=138  50  f  A  f ,  basal,=88  21* 

O  A  2-i=115  53  24  A  2-t,  ba8al,=128  15  Cornwall 

Cleavage  :  basal  highly  perfect,  micaceous.    Unknown  massiv(j  or  earthy 
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1.  Ck>rnwaU 

16-0 

60-0 

90 

2.        ** 

15-67 

61-29 

8-44 

3.        ** 

U-34 

59*03 

8-27 

4.        •* 

140 

59-67 

8-60 

5.         « 

13-94 

61-00 

8-56 

586  OXYGEN  COMFCiUKDS. 

H.=2— -2*5.  G.=34— 3*6.  Liistre  of  0  pearly,  of  other  fiices  6nbaJa 
mantine.  Color  emerald-  and  grass-green,  and  sometimes  leek-,  apple-,  and 
siskin-green.  Streak  somewhat  paler  than  the  color.  Transparent — sub- 
translucent.  Fracture  not  observable.  Sectile.  Laminsa  brittle  and  not 
flexible.     Optically  uniaxial ;  double  refraction  negative. 

Oomp.— O.  ratio  for  ft,©,  P,  11=1  :  6  :  6  :  8;  wbenoo  ^  P+Cu  iaC+7  fl,  Dana.  AnalyaeB:  1, 
R.  Phillips  (L  a);  2,  Beraelius  (L  c.):  3,  Worther(J.  pr.  Oh.,  xliii.  384);  4,  Pisam  (0.  E,  lu.  817); 
5,  Church  (Ch.  News,  xil  183) : 

P  ©  Ou  fi 

14-6=99-5  Phillips. 

15-05=100*45  Berzelius. 

15-39,  Si  0-49,  earthy  substance  0*41  Werther. 

15*00,  sand  0-40=97*57  Pisam. 

14-16,  As  1*96,  Ca  0-62=  100-24  Church. 

Pyr.,  etc. — ^In  the  closed  tube  yields  water.  In  the  forceps  fuses  at  2-5  to  a  blackish  mass,  and 
colors  the  flame  green.  With  salt  of  phosphorus  gives  a  green  bead,  which  with  tin  on  diarcoal 
becomes  on  cooling  opaque  red  (copper).  With  soda  on  charcoal  gives  a  globule  of  copper. 
Affords  a  phosphid  with  the  sodium  test    Soluble  in  nitric  acid. 

Obs. — Gunnis  Lake  formerly  afforded  splendid  crystallizations  of  this  species,  and  also  Tincrofl 
and  Wheal  Buller,  near  Redruth,  and  elsewhere  in  Cornwall.  Found  also  at  Johanngeorgenstadl, 
and  Eibenstock  and  Schneeberg,  in  Saxony;  in  Bohemia,  at  Joachirasthal  and  Zinnwald;  in  Bel- 
gium, at  Vielsalm.  A  variety  from  Providence  in  Cornwall  is  in  8-sided  tables  vnth  a  low  pyra- 
mid, and  has  a  leek-green  color,  with  G. =3-329—3-372  (Breith.,  B.  H.  Ztg.,  xxiv.  803). 

The  angle  0  A  2  is  given  by  Mohs,  Haidinger,  and  Nauroann  =108"  29;  by  Hessenberg  (Mln. 
Not.,  vi.  41)  108"*  38':  Koksoharof  (Min.  Bussl.,  v.  35)  lOS*"  56';  the  mean  of  his  measurements 
of  Cornwall  and  Schlackeuwald  crystals  being  108°  63'  23"  and  71"  5'  21".  Similar  figures  are 
given  by  Greg  h.  Lettsom,  Min.,  384.  The  angles  of  B.  &  M.  do  not  agree  with  any  of  the  meas- 
urements. 

First  named  (orheriie  (iorhemite)  by  Werner,  after  the  chemist  Torber  Bergmann  [Led  Torbemus, 
as  written  by  Bergmann  himself].  Then,  this  naming  after  persons  having  been  aenounced  a.s  an 
innovation  (see  Karsten's  Wemer*s  Verbess.,  43,  1793),  Werner  substituted  CkalcoliU  (fr.  xfl**"«j 
copper,  signifying,  as  he  says,  ^*  ein  Kupfer  haltendcr  Stein ")  in  allusion  to  Bergmann*s  deter- 
mination in  1780  that  the  mineral  was  muriate  of  copper.  When,  finally,  it  was  shown  by  Klap- 
roth  to  be  an  ore  of  uranium  instead  of  copper,  Werner,  with  Karsten  and  others,  threw  aside 
chaJcolitej  because  false  in  signification,  and  used  Uranglirmner  (uran-mica).  Chalcolite  has  since 
crept  back  again,  but  is  no  more  appropriate  now  than  it  was  sixty  years  ago.  The  name  ior^ 
beriie  was  written  as  it  should  be,  iorhemite^  by  some  mineralogists  of  last  centnry. 

Both  this  species  and  the  autunito  have  gone  under  the  common  name  of  tfrant<e;  the  former 
also  as  Copper^uraniU,  the  latter  Limd-uranUe. 

673.  AUTUNITE.  Var.  of  Uranglimmer,  Urankalk,  or  Chalcolite,  of  authors  prior  io  1819. 
Sel  k  base  de  ohauz,  du  Tozide  d'urane  jouo  le  r61e  d'acide,  Berz^^  N.  Syst  Min.,  295,  1SI9. 
IJranit  Ben.,  Jahresb.,  iv.  46,  1 823.  Kalk-Uranit  Germ.  Lime-IJrauite.  Autunito  B.  &  M^ 
619,  1852.    Calcouranit  Brdih.,  B.  H.  Ztg.,  xxiv.  302,  1865. 

Orthorhombic ;  but  form  very  nearly  square,  and  crystals  resembling 
closely  those  of  torbernite.  Cleavage :  basal  eminent,  as  in  torbemite. 
6^  A  2-1=109°  6',  ^A2-?=109°  ir,  2-iA2-i=96°  52',  2-»  A  1  (plane  on 
edffe  2-i / 2-i) =138''  30',  Descl.    Planes  2-i,  %%  correspond  to  2  of  torbernite. 

H.=2— 2*5.  G.=3-05— 3-19.  Lustre  of  0  pearly;  elsewhere  subada- 
mantine.  Color  citron-  to  sulphur-yellow.  Streak'  yellowish.  Translu- 
cent.    Optically  biaxial,  Descl. 

Oomp.— 0.  ratio  for  ft,  ©,  P,  fi=l  :  6 :  6  :  8;  whence  ©"P+Cafi  +  lifiC,  Dana,=:Fho8pbork 
tcid  16-7,  oxyd  of  uranium  62*7,  lime  6*1,  water  15-5=100.  Analyses:  1,  Berzelius  (L  c.);  8 
Pisani  (a  B.,  HL  817) : 

P           ©           Ca     ifg,  ftn     Ba         Sn  fi 

1.  Autun   16-20        61-73        588        0-20        1-67        0-06        16'48= 100-12  Beraelius. 
t      "        13-40        66-47        6-60         20-00=98*67  Pisani 
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P3nr<9  etc— Same  as  for  torbemite,  bat  no  reactioa  for  copper. 

Obs. — Autonite  is  found  usually  with  other  ores  of  uranium,  associated  with  silver,  tin,  anJ 
iron  ores.  Oocurs  in  the  Siebeugebirge,  in  the  homstone  of  a  trachytic  range ;  at  Johanngeorgen* 
Btadt  and  Bibenstock ;  at  Lake  Onega,  Wolf  Island,  Russia ;  near  Limoges,  and  at  St  Symphorien 
near  Autun ;  formerly  at  South  Basset,  Wheal  Edwards,  and  near  St  Day,  England.  Occurs 
sparingly  at  the  Middletown  (Ct.)  feldspar  quarry,  associated  with  oolumbite  and  albite,  in 
minute  tabular  crystals  and  thin  scales,  of  light  green  and  lemon-yellow  colors ;  also  in  minute 
crystals  at  Chesterfield,  Mass.,  on  the  quartz  or  albite,  and  sometimes  in  the  red  centres  of  tour- 
malines, and  at  Acworth,  K.  H.,  straw-yellow  and  light  green ;  also  in  a  gneiss  quarry  on  the 
Schuylkill,  near  Philadelphia,  about  i  m.  above  the  suspension  bridge. 

Desdoizeauz  makes  autunite  to  difier  from  torberaite  (Ann.  d.  M.,  Y.  ziv.  185*7)  in  being  optically 
biaxial,  and  therefore  orthorhombic ;  and  the  planes  2  of  the  latter  thus  become  2-i  and  2-i,  as 
they  incline  unequally  to  the  base.  The  angles  are  still  very  closely  the  same,  the  pyramidal 
95''  52',  being  in  torbemite  96'  6',  Kokscharof;  95°  62',  Hessenberg;  95°  46',  Haidinger.  The 
species  are  at  least  closely  isomorphous. 

Berzelius  calls  the  uranite  of  Ooruwall  and  that  of  Autun,  respectively,  cfialoolite  and  uraniie,  in 
his  article  announcing  the  composition,  in  Jahresb.,  iv.  146,  147,  1823 ;  and  the  special  application 
of  uraniie  to  this  species  dates  from  that  time.  Yet,  in  order  to  avoid  confusion  from  the  double 
use  of  the  name,  it  is  better  to  adopt  for  the  species  the  name  of  autuniief  f^om  one  of  its  noted 
localities. 

FBTTZSCHBTrB  BreWi.,  B.  H.  Ztg.,  zxiv.  302,  1865.  A  mineral  much  resembling  uranite  in  its 
four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage ;  with  H.=2— 2  5 ;  Gr.= 
:S'o04?;  vitreous  to  pearly  in  lus^e ;  reddish-brown  to  hyacinth-red  in  color  and  streak ;  trans- 
lucent ;  affording  Pritzsche  (L  c.)  reactions  for  oxyd  of  uranium,  protoxyd  of  manganese,  vanadic 
'icid,  phosphoric  acid,  and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  is  consid- 
ered a  mangan-uranite  containing  some  vanadic  acid.  It  occurs  with  crystals  of  autunite  and 
torbemite  at  Neuhammer,  near  NTeudeck  in  Bohemia,  in  a  hematite  mine ;  at  Johanngeorgen- 
stadt,  of  fine  red  color,  with  torbemite.  Bed  crystals  in  groups,  supposed  to  be  this  mineral, 
have  been  observed  on  specimens  of  uranite  from  Autun,  and  from  Steinig,  near  Elsterberg,  in 
Saxon  Yoigtland.    May  it  be  an  altered  uranite  7 

574.  AUPHITHALITE.    AmfithaUt  Igdstr&m,  (Efv.  Ak.  Stockh.,  1866,  98,  B.  H.  Ztg.,  xxv.  SOU. 

1866. 

Massive.    H.=6.    Color  milk-white.    Subtransluoent 

O.  ratio  for  ft,  fi,  P,  fl=l :  10*25  :  7-6  :  5.    Analysis :  Igelstrom  (L  a) : 
P  £l  Mg         Ca  Ift 

30-06        48-50        1-55        5-76        12-47 =93-84  Igelstrom. 

B.B.  infiisible.  Insoluble  in  acids.  Oocurs  in  the  quartzile  of  Horrsjoberg,  Wcrmland,  with 
lazulite,  rutile,  and  cyanite.  Named  from  a/i^i^aA^;,  bearowned^  since  it  usually  occurs  surrounded 
by  other  beautiful  minerals,  though  unattractive  itself. 

574 A.  Hydrous  PhosphcUe  of  Alumina  and  Lime  Damour  (L'Institut,  1853,  78).  Compact,  of  a 
pale  or  dark  brick-red  color.  Scratches  glass  feebly.  G.=3194.  Supposed  by  Damour  to  be  a 
hydrophosphate  of  alumina  and  lime.  B.6.  in  a  tube  gives  considerable  water ;  and  in  a  platinum 
crucible  at  a  red  heat  loses  1 2-7(^  p.  c.  of  water.  Found  in  rolled  pebbles  with  the  diamond  sand 
ofBahia. 

574B.  Oupreous  Photphate  of  Alumina,  Domeyko  (Min.,  2d  ed.  425)  describes  a  mineral  from 
San  Lorenzo  de  la  Ligna,  Chili,  occurriug  in  a  decomposed  feldspathic  rock,  giving  on  analysis  P 
17-7,  Si  7*6,  3fcl  46-3,  Ou  6-3,  fe  33,  fi[  18-8=100.  Its  color  is  a  pale  turquois-blue ;  structure 
oompact,  homogeneous,  and  so  soft  as  to  be  scratched  by  the  nail 

676.  SPHiESRITB.    Sph»rit  v.  Zepharovich^  Ber.  Ak.  Wien,  Ivi  1867. 

In  globular  concretions  with  a  dnisy  faceted  surface,  without  a  distinct 
fibrous  or  concentric  structure.     Cleavage  distinct  in  one  direction. 

H.=4:.  G.=2"536.  Lustre  greasy-vitreous,  glimmering.  Color  light 
gray,  more  or  less  reddish  or  bluish,  the  red  color  from  mixture  with  hema- 
tite.    Translucent. 
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588  OXYGEN  COMPOUNDS. 

Oomp.— 0.  ratio  for  3kl,  P,  fl=3  :  2 :  3J;  3kpP'+16  fi=PhosphoTic  acid  26-1,  alnmisa  47-4 
wator  26'5=:100.  Analyses:  A,  Borickj  (L  c.};  B,  same,  with  Si,  Oa,  liCg,  and  some  r  (fgt 
these  bases)  excluded: 


P 

£l 

iig 

Oa 

ft 

Si 

A. 

(})  28-58 

42-36 

2-60 

1-41 

24-03 

0-87=99 -86. 

B. 

26-80 

46-71 

26-49 

=100. 

Pyr.,  etc. — ^Yields  water.  B.B.  is  infusible,  and  colors  the  flame  bluish-green.  With  cobalt 
solution  a  fine  blue. 

Obs. — Occurs  lining  cavities  or  seams  in  hematite,  at  Zajecov,  Bohemia,  in  Lower  Siluriao 
schists,  along  with  wavellite. 

Alt. — Becomes  opaque  white,  dull,  and  earthj  by  alteration. 

676.  BORIOKITB.    Delvauxene  (fr.  Leoben)  v,  Hauer^  Jahrb.  G.  Eeichs.  1854»  68 ;  (fr.  Nen»- 
coTic)  Boricky,  Nat  ZS.  Lotos,  March,  1867.    Borickite  Dama. 

Reniform  massive.     Compact,  without  cleavage. 

H.=3-5.  G.=2'696— 2-707.  Lustre  weak  waxy.  Color  reddisli-browu 
Streak  the  same  as  color.     Opaque. 

Oomp.— 0.  ratto  for  &+S,  P,  ft=3  :  2  :  8,  with  ft  :  8=1 :  7 ;  ft=Ca,  fi=Fe ;  (Pe,  C«V  P* 
+  15  ft. 
Analyses :  1,  v.  Hauer  (1.  «.) ;  2,  Boricky  (L  c) : 

P  Pe         S[g         Ca  ft 

^    1.  Leoben  (i)  20  49        62*29         8-16        19-06=100  Hauer. 

2.  NenacoYic  19-85        52-99        0*41        7*29        19*96=100  Boricky. 

Pyr.,  etc. — Yields  water.    B.B.  fUses  easily  to  a  black  mass.    Soluble  in  muriatic  add. 
Obs. — From  Leoben  in  Styria,  and  in  a  Lower  Silurian  schist  at  Nenacoyic  in  Bohemia. 


PHOSPHATES  OR  ARSENATES,  COMBINED  WITH  SULPHATES. 

680.  DIABOCHTTB.    Diadoohit  Breifh.^  J.  pr.  Oh.,  x  603, 1837.    Phosphoreiaensinter  Ramm. 

Reniforin  or  stalactitic ;  structure  curved  lamellar. 

II.=3.  G.=2'036.  Lustre  resinous,  inclining  to  vitreous.  Color 
yellow  or  j^ellowish-brown.  Sti^eak  uncolored.  Fragile;  fracture  eon- 
choidaJ. 

Oomp.— Pe'P'+2  FeS'+82fi=Phosphoric  acid  14*3,  sulphuric  acid  16%  sesquiozyd  of 
iron  40-4,  water  29-1=100.     Analysis  by  Plattner  (Ramm.  1st  Suppl,  45): 

P  14-811  §  15-145  Po  39-G90  fl  30-344=100. 

Near  iron  sinter  (pitticite),  with  phosphoric  acid  in  place  of  arsenic  acid. 

Pyr.,  etc. — ^Yields  much  water  in  &e  closed  tube,  and  swells  up,  becoming  lustreless  and 
opaque  yellow;  when  ignited  gives  off  sulphuric  acid.  B.B.  in  the  forceps  swells  up  and  falls  io 
powder,  but  carefully  ignited  fuses  easily  to  a  grayish-black  slag,  and  colors  the  flame  bluish- 
green.  On  charcoal  affords  a  steel-gray  magnetic  globule,  ^ith  soda  affords  metallic  partide^ 
and  gives  a  sulphid  which  blackens  silver.  With  borax  and  salt  of  phosphorus  reacts  for  iron. 
Soluble  in  muriatic  acid. 

Obs. — From  alum-slate  near  Grafenthal  and  Saalfeld  in  Tburingia. 

Named  from  iia6f)(0i^  a  successor^  on  the  supposition  that  it  is  an  iron  sinter,  in  whieh  phosphwiv 
add  lias  replaced  the  arsenic  add. 
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681.  FrmOlTJJ.  Eisenpecherz  Karsten  [not  TTerA.],  Tab.,  66,  98,  1808.  Fer  ozydt^  resinite 
BdSy,  TabL,  98,  1809.  PitUzit  HausnLj  Handb.,  285,  1813.  Eisensinter  TTem.,  Hoffin.  MiiL, 
iiL  b,  802,  1816;  ir.  b,  141, 1817 ;  fir.  Freieslebea  O.  Aib.,  r.  74,  261.  ArseneUensinter  Gemu 
Pitchy  Iron  Ore.  Dianenate  of  Iron.  Sideretine  Bnid,  Tr.,  iL  609,  1832  [not  Pittisiie  Beud., 
p.  484].    Pittidt  Hama.^  Handb.,  1022,  1847. 

Keniform  and  massive. 

B[.=2— 3.  G.=:2-2— 2'5.  Lustre  vitreous,  sometimes  greasy.  Color 
yellowish  and  reddish-brown,  blood-red  and  white.  Streak  yellow — white. 
Translucent — opaque. 

Oomp. — AnalyBes  afford  yarjing  resuUs.  0.  ratio  for  fi,  S,  ^s,  d,  fi'om  Stromeyer's  analysis, 
approximately  6:3:6:  15,  whence  Fe  As+Fe  S+15  H= Arsenic  acid  25*6,  sulphuric  acid  8*9, 
oxyd  of  iron  86-6,  water  29'9=100;  from  the  Schwarzenbew  ore  (No.  6)  12  :  9  :  10  :  24 ;  whence 
Rammelsberg  deduces  3Pe"  As*-+-3Pe  S'+24]&;  perhaps  2  Fe  As+S  (I'e,  fi»)  S+21  fl;  or  2  Pe 
Ss+^e  S'+21  tL+¥^  £L';= Arsenic  acid  26*0,  sulphuric  add  18*6,  oxyd  of  iron  86*1,  water  24*3 
=100.  1,  Stromeyer  (Glib.  Ann.,  IxL  181);  2,  Laugier  (Ann.  Ch.,  xxx.  326);  3,  Kersten  (Schw. 
J.,  lilL  176);  4)  5,  Bammelsberg  (Pogg.,  Ixii.  139);  6,  id.  (6th  SuppL,  102): 


1m 

3 

9e 

Sin 

fl 

1.  Freiberg 

2606 

iri4 

3310 

0*64 

29*26=99-09  Stromeyer. 

2.        " 

20 

14 

85 

fr-. 

30=99  Laugier. 

3.        •• 

80-26 

40-45 

— — 

28*50=99*20  Kersten, 

4.  SeigUtzstonen 

24-67 

5-20 

54*66 

_ 

15*47  =  100  Rammelsberg. 

6.            »* 

23*45 

4*36 

5800 

_ 

12-59=100  Bammelsberg. 

6.  Sohwarzenberg 

26-70 

13-91 

84*85 

24*64=100  Rammelsberg. 

Pyr.,  etc^In  the  closed  tube  yields*  water,  and  at  a  high  heat  gives  off  sulphurous  acid.  In 
the  foToepa  and  on  charcoal  like  scorodite.  With  soda  on  charcoal  gives  arsenical  flunes  and  a 
Bulphid  which  blackens  silver. 

Obfl.r— Occurs  in  old  mines  near  Freibei^g  and  Schneeberg  in  Saxony,  and  elsewhere.  An  ore 
on  Hopkins's  farm  near  Edenville,  N.  Y.,  is  referred  by  Beck  to  this  species. 

For  an  iron-sinter  without  the  sulphate,  see  under  Soorodite. 

682.  BBUDANTITZI.    Levy,  Ann.  Phil,  II.  x!.  194,  1826. 

Hhombohedral.  R  A  i?=91°  18'  (mean),  Dauber.  Occurring  planes : 
O^  5,  10,  -B,  -1,  -2,  -f ,  -4,  -5 ;  crystals  modified  acute  rhombohedrons. 
Cleavage :  basal,  easy.     Basal  plane  {O)  flat,  dull ;  R  bright,  curved. 

H.=3*5— 4*5.  G.=4— 4*3.  Lustre  vitreous.  Subadamantine,  resinous. 
Color  dark  to  clear  olive;green,  yellowish-green,  black,  brown.  Streak 
greenish-gray  to  yellow.     Usually  opaque,  rarely  transparent. 

Var. — 1.  A  mineral  containing  phosphoric  add,  with  little  or  no  arsenic;  the  mineral  from 
Oork  and  Dembach.  2.  Containing  arsenic  add,  with  little  phosphoric  add ;  mineral  ft-om  Hor- 
hausen. 

i?  A  iS;  in  crystals  from  Cork,  91**  18',  Dauber ;  from  Dembach,  91"  9',  Dauber ;  frt)m  Horhauson, 
92"*  30',  Levy;  91**  48',  Dauber.  The  Cork  crystals  are  black,  brown,  or  green  and  opaque;  G. 
=4*295,  green,  Bamm.;  those  of  Dembach,  olive-green  to  yellowish-green,  sometimes  trans- 
parent^ with  H.=:3*5,  G.=4'0018,  Sandbeiger.  The  Horhausen  mineral  was  the  origituU 
beudantite. 

Oomp^— Results  varying  much.  Analyses:  1,  Sandberger  (Pogg.,  c.  611);  2,  BaiDmelsbfrg 
;ib,  581);  3,  4,  P^rcy  (Phil  Mag.,  II.  xxxviL  161);  5,  Sandberger  (I  c.): 

A.  PhoephaHc  variety, 

^         Is        3        Fe       ]E>b      Cu        fi[ 
1.  Dembach    (}):8-22        tr.       4*61    4411    26*92      tr.     11*44  Sandberger. 
S.  Cork,  yrvm  (})   8*97      0*24    13'76    40*69    24*05    2*45      9*77  Rammelsberg. 
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p 

1b 

S 

Fe 

n 

fi 

3.  Horhansen 

1-46 
md. 
2-79 

9-68 
13-60 
12-61 

12-81 

12-36 

1-YO 

42-46 
87-66 
4'7-28 

24-47 
29-62 
23*43 

8-49=98-8'r  Fercf. 
8-49=101-61  Percy. 
[12*29]= 100  Sandbeiger. 

P3rr.,  etc. — Heated  yields  water.  B.B.,  alone,  the  Cork  crystals  are  infbsible,  but  yield  <m 
charcoal  fumes  of  sulphurous  add  and  afford  a  yellow  slag,  and  with  soda  a  kernel  of  lead;  the 
Dembach  fuse  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  with  a  black 
hepatic  slag;  the  Horhausen  also  fti&e  easily,  affording  a  mj  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsenic. 

Obs.— Occurs  at  the  Glendone  iron  mine^  near  Cork,  with  quarts  and  Umonlte;  at  Dernbadi, 
near  Montabanr,  in  Nassau ;  at  Horhausen,  in  Nassau,  on  limonite. 

683.  LINDAOKBRim.    Lindackerit  .7:  F.  Vogl^  Jahrb.  G.  Eelchs.,  iy.  662,  1863. 

Orthorhombic.  In  oblong  rhombohedral  tables,  grouped  in  rosettes, 
and  in  reniform  masses. 

H.=2— 2'5.  Lustre  vitreous.  Color  verdigris-  to  apple-green.  Streak 
paler  to  white. 

Oomp.— 2Cu*ls+Sri'S-+-T  fi,  londacker,  who  obtamed  (L  a) : 

Is  28-58        5  6-44        Cu  36*34        iSfi  1616        ^e  290        H  9*32=99'73. 

P3rr.,  etc.— B.B.  on  charcoal  gives  alliaceous  fumes,  and  fuses  to  a  black  bead.  With  borax  ana 
salt  of  phosphorus  a  copper  reaction.  Soluble  after  long  heating  in  muriatic  acid,  the  solutiOB 
giving  a  yellowish-brown  precipitate  with  sulphuretted  hydrogen. 

Ob8.—From  Joachimsthal. 

684.  SVANBSaOITB.    Svanbergit  IgMr&m,  (Efr.  Ak.  StodEh.,  1864, 166. 

Ehombohedral.  B  A  R=9QP  35' ;  UMB  (occurring  planes)=164*'  30', 
Dauber;  ^A^=87i^  to  88%  Breith.,  with  other  rhombohedrons  of  96** 
16'  and  82°  26'. 

H.=5.  G.=3-30 ;  2-571,  Breith. ;  3*29,  Blomstrand.  Lustre  vitreous  to 
adamantine.  Color  honey-yellow  to  yellowish-brown,  reddish-brown,  and 
rose-red.     Streak  reddish  or  colorless.     Subtransparent. 

Oomp.— Analyses :  1,  Igelstrom  (L  c.,  and  J.  pr.  Ch.,  Iziv.  262);  2,  G.  W.  Blomstrand  (priT. 
contrib.,  Dec.  8,  1867): 

An     l»b     Ag      Ca      ]^a       d     Gl 

6-00  12-84    6-80    ir.  Igelstr. 

<r.       3-82    0-24    1669   12*21    — =100'21BL 

Blomstrand's  analysis  giyes  the  O.  ratio  for  ft.  S,  §,  1^,  ^=3  :  9  :  6i  :  6  :  6;  takhig  it  at 
8:9:6:6:6,  it  ailbrds-the  formula  (i  Ca"+i  il)*  P4-2  Xl  §4-6  ll=Phoephoric  add  16-0, 
sulphuric  acid  18*0,  alumina  34*9.  lime  18*9,  water  12*2=100.  Taking  the  ratio  at  3:9:6:5:6^ 
it  corresponds  to  the  formula  3  (iOa'+i3&)*P-H6  £l  S  +  ^^+16  ]S. 

Igelstrom's  analysis  affords  approximately  3:9:6:6:3,  and  the  same  formula  as  the  last^ 
excepting  6  ^  in  place  of  16  &.  But  it  differs  widely  in  the  protoxyds,  it  containing  much  soda 
(determined  by  the  loss  ?),  and  oomparatiyely  little  lime. 

P3rr.,  etc. — In  a  ml)e  add  water.  B.6.  on  ooal  fuses  only  on  the  thinnest  edges ;  with  soda 
in  redudng  flame  a  red  hepatic  mass,  which  becomes  green  with  water  and  yields  sulphuretted 
hydrogen  with  dilute  acid.  With  borax,  an  iron-colored  glass.  With  cobalt  solution  a  fine  blua 
•  But  little  acted  upon  hv  adds. 

Obs.— From  Horrsjouerg  in  Wermland,  occurring  with  lazulite,  cyanite,  pyrophyllite,  damoor- 
ite,  hematite,  etc.    It  is  near  beudanUte  in  crystallization. 

686.  FioiNTrB  Bffmhardi,  Worteib.  d.  Nat  gesch.,  iy.  674^  Weimar,  1827.  G'bcker^  IGn.,  666 
1831 ;  KenngcU,  Mm.  Not.,  No.  xi ,  aud  XJeb.  1864,  441,  1869,  32. 


P 

S 

£1 

*e 

1.  Wermland 

17-80 

17*32 

37*84 

1*40 

2.  Westana 

16*70 

16-97 

84-96 

0*73 

Digitized  by 


Google 


NTTRATECL 


691 


MoDociinSc^  with  one  perfeot  deavage,  and  a  second  inclined  129**  to  the  other,  both  par&llel  t4 
the  orthodiagonal. 

H.=5— 6*5.    (}.=3-4—3'5 3.    Lustre  waxy  or  pearly,  weak.    Color  blacik.    Subtranslucent. 

Analysis  by  Ficinus (L  c) :  P  1 282,  5  4*07,  fe  58-86,  fln  6*82,  Ca  017,  §i 0-17,  H  16-87.  B.B. 
fuses  to  a  semimetallic  slag,  which  is  magnetia    In  acids  hardly  attacked. 

Found  at  Bodenmais,  with  garnet,  iolite,  eta  Also  reported  as  occurring  at  the  Oottesgab  mine 
pear  Bodenmais,  in  crystals. 


HYDROUS  ANTIMONATEa 


586.  BINDHZHMITX!.  Blei-Niere  (fr.  Nertschinsk)  KarH.,  Tab.,  50,  77,  78, 1800  (dtmg  anal 
by  Bmdheim^  Schrlft.  Qes.  Nat  Fr.  Berlin,  x  874,  1792).  Antimonate  of  Lead.  Antimonblei* 
spath,  Antimonsaures  Bleiozyd,  Germ,  Stibiogalenit  Olock.,  Sya,  257,  1847.  Bleinerite  Iftooli 
Min.,  383,  1849. 

Amorphous,  remform,  or  spheroidal ;  also  earthy  or  incrusting.  Struc- 
ture sometimes  curved  lamellar. 

H.=4.  G.=4-60— 4-76,  Siberia,  Hermann  ;  5-05,  white,  Cornwall, 
Heddle;  4*707,  brown,  ib.,  Heddle.  Lustre  Tesinous,  dull,  or  earthy. 
Color  white,  gray,  brownish,  yellowish.  Streak  white  to  grayish  or  yel- 
lowish.   Opaque  to  translucent. 

Oomp.— ^b' 5b +4 fi,  Siberian  mineral,  Hermann;  ^b'5b+2ifl,  Horhausen,  Bamm.,*  l^b 
Sb*+10tt,  CromwaS,  Heddle,  anaL  4,  6;  the  true  nature  not  fully  understood. 

Analyses:  1,  Hermann  (J.  pr.  Ch.,  xxxly.  179);  2,  0.  Stamm  (Pogg.,  c.  618);  8-5,  Heddle 
(PhiL  Mag.,  lY.  xii.  126,  Greg  &  Letts.  Min.,  873);  6,  Perqy  (ib.): 


1.  Nertschinsk 

2.  Horhausen 

8.  Cornwall,  white 
4.         "  ** 

6.        "         Irown 
6. 


gb 
31-71 
41-13 
42*22 
42*44 
46-70 
47-36 


]E>b  tL  Pe  Oa  Ss 

61-38  6-46  =100  Hermann. 

48-84  6*48  3-85  ir.  tr.^  Cu  0*84=99-69  Stamm. 

47  04  11*60  =100-76  Heddle. 

46-68  11*98  =101*10  Heddle. 

48-94  6-46  1-44  1*34  «r. =99*88  Heddle. 

4<)*78  11-91  — =100  Percy. 


Pfaff  early  found  In  the  Nertschinsk  mineral  (Schw.  J.,  xxvii  1)  Sb  43-96,  Is  1642,  Ph  88-10, 
Pe  0-24,  Cu  3-24,  Si  2-34,  S  0*62,  Fe,  Mu,  etc.,  3  32=103-:i8.  Bindheim  (L  a)  made  it  to  contain 
As  25,  th  85,  Pe  14,  fl  10,  §i,  Xl  9,  Ag  116=95-15. 

X*yr.,  eta — In  the  closed  tube  gives  off  water.  B.B.  on  charcoal  reduced  to  a  metallic  globule 
of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  assay,  and  yellow 
nearer  to  it 

Obs. — A  result  of  the  decomposition  of  other  antimonial  ores. 

From  Nertschinsk  in  Siberia;  Horhausen;  near  EndoUion  in  Cornwall,  with  jamesonite,  from 
which  it  is  deriyed. 

Slemieriie  is  German  for  LeacMdney-itel  and  SUbiogaiemie  implies  the  presence  of  galena  oi 
ftolpbid  of  lead ;  hence  the  sabstitote  above  after  the  eariiest  analyst  of  the  species. 


B.  NITRATES. 


MO.  KnsB  &ft 

69h  Soda  Nnsi  flaf^ 

692.  NlTROGALCtrB  Caf^+fi 

693.  NirBOlCAQinBSITB  ]i[gfI^+»£[ 


Ne,|e  |Na 
(Ne,),|e,|6a+tq 
(Ne,),|e.|Mg+iiiq 
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690.  NTTRS.    Nitrate  of  Potash.    Saltpetre.    Salpeter  (Mrm,    Kalisalpeter  Bdusm^  Haadh. 

849,  1813.    Potaase  nitrate 

Orthorhombic.  /A  7=118°  50',  O  A  l-z=130°  8' ;  a:h:  ^=1-1861 : 
1  : 1-692.  14  A  14,  toD,=109°  57',  24  A  24,  ib.,=71°  at  19°  C,  and  71° 
44'  at  100°  C,  B.  and  M.  Generally  in  thin  crusts,  silky  tufts,  and  deli- 
cate acicular  crystallizations. 

H.=2.  G.=l-937.  Lustre  vitreous.  Streak  and  color  white.  Sub- 
transparent.     Brittle.     Taste  saline  and  cooling. 

Oomp.— 1^  ^=Nitric  acid  53*4,  potash  46*6=100.  Klaproth  obtained  for  an  AMcan  specimeo 
(Beitr.,  L  817)  Nitrate  of  potash  42'56,  sulphate  of  lime  25*54,  chlorid  of  calcium  0'20|  carbonate 
oflime30-40=98-60. 

Pyr.,  etc. — Deflagrates  viyidly  on  burning  coals,  and  detonates  with  combustible  substances 
Colors  the  flame  violet  (potash).    Dissolves  easOy  in  water;  not  altered  by  exposure. 

Obs.— Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the  earth, 
on  walls,  rocks,  etc  It  forms  abundantly  in  certain  soils  in  Spain,  ESgypt,  and  Persia,  especially 
during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  where  other  nitrates  (nitrate 
of  lime  or  soda)  form  in  a  simiUr  manner,  and  beds  called  nUriaries  are  arranged  for  this  purpose  io 
France,  Germany,  Sweden,  Hungary,  and  other  countries.  Reflise  animal  matter,  also,  patrified 
in  calcareous  soils,  gives  rise  to  the  nitrate  of  lime.  Old  plaster,  lixiviated,  affords  about  6  p.  c. 
of  nitre.    In  India  it  is  obtained  in  large  quantities  for  the  arts. 

Nitre  requires  for  its  formation  dry  air  and  long  periods  without  rain ;  the  potash  comes  mainly 
fVom  the  debris  of  feldspathic  rocks  in  the  soiL  The  oxydation  of  the  nitrogen  of  the  air  is  pro- 
moted by  organic  matters;  hence  the  nitre  is  generally  associated  with  azotized  decomposed 
orgnnic  substances.  A  nitre  crust  from  the  vicinity  of  Constantine,  Algeiia,  afforded  i.  N  86*00, 
CaW  and  iigS  3*00,  NaQ  600,  fi  3*50,  insol.,  eta,  1*50=100,  BoussingaulL 

In  Madison  Co.,  Kentucky,  it  is  found  scattered  through  the  loose  earth  covering  the  bottom 
of  a  large  cave.  Also  in  other  caverns  in  the  Mississippi  valley.  Those  of  Tennessee,  along  the 
limestone  slopes  and  in  the  gorges  of  the  Cumberland  table-land,  afford  it  abundantly. 

Nitre,  according  to  Frankenheim,  is  dimorphous,  like  carbonate  of  lune ;  one  form  jniamaih 
(aragonite-like),  the  other  rlwmbohedral  (calcite-like).  The  prismatic  is  the  normal  one  betweeii 
-10°  0.  and  SOO""  C;  and  between  these  temperatures  the  rhombohedral  is  easily  transformed 
into  the  prismatio  through  the  presence  of  some  foreign  substance.  Above  300"*  the  rhombo- 
hedral is  the  normal  one,  the  prismatic  here  changing  to  it,  and  retaking  again  its  form  on  a 
diminution  of  temperature  (Fogg.,  xciL  354). 

691.  SODA  NITRB.  Sonde  nitrate  native  M.  de  Eivero^  Ann,  d.  M.,  vL  596,  1821.  UTitraiA 
of  Soda.  Soda  Kitre.  Nitre  cubique.  Natron-Salpeter  LeofUUf  Handb.,  246,  1826.  Nitratin 
ffaid.,  Handb.,  1835. 

Ehombohedral.  li  A  ^=106°  33' ;  a=0-8276.  Cleavage:  rhombohe- 
dral, perfect.     In  efflorescences ;  also  massive,  granular. 

H.=1'5— 2.  G.=209— 2-29;  2-290, Tarapaca, Hayes.  Lnstre vitreous. 
Color  white  ;  also  reddish-brown,  gray,  and  lemon-yellow.  Transparent. 
Rather  sectile.  Fracture  indistinctly  conchoidal.  Taste  cooling.  Crystals 
strongly  doubly  refracting. 

Oomp.— ]^]'a{^=Nitric  acid  63-5,  soda  36'5=100.  Hochstetter  obtained  firom  the  Ghiliai 
mineral  (v.  Leonh.,  1846,  235)  Sa  N  94*291,  Na  CI  1'990,  ^§  0239,  KJ!^  0-426,  ligS  OS^ 
.nsoL  0-203,  tL  1-993. 

Pyr.,  etc. — Deflagrates  on  charcoal  with  less  violence  than  nitre,  cansmg  a  yellow  lig^t,  and 
liso  deliquesces.    Colors  the  flame  intensely  yellow.    Dissolves  in  three  parts  of  water  at  60*  F 

Obs.— In  the  district  of  Tarapaca,  northern  Chill,  the  dry  pampa  for  40  leagues,  at  a  height  of 
8,300  feet  above  the  sea,  is  covered  with  )  eds  of  this  salt  several  feet  in  thidcnosa,  along  with 
gypsum,  common  salt,  glauber  salt,  and  remains  of  recent  shells,  the  last  indicating  the  ibrmei 
presence  of  the  sea.    De  Rivero,  L  c  ;  J.  H.  Blake,  Am.  J.  Sci„  xxxlx.  376,  1840. 
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A.  A.  HayeB  obtatned  from  masses  collected  by  Mr.  Blake,  Kitrafce  of  soda  64*98,  eu/^  jte  of 
•oda  8*00,  oommon  salt  28'69,  iodida  0-68,  shells  and  marl  2*60=99-90. 

In  1837,  160,900  quintals  of  this  salt  refined  were  shipped  from  Tquique;  in  1866,  7,000,000 
quintals.    It  is  used  for  the  manu&cture  of  nitrio  acid  imd  nitre. 

(7  A 1-2  in  soda  nitre  equals  nearly  0  A  )  in  apatite. 

92.  NTTROOAIiOITB.    Kalksalpeter  Haua.^  Handb.,  1818.    IJHtrate  of  lime.    Cbaoz  nitr» 
t^    Nitrocalcite  Sh^^  Min.,  il  84,  1835.    Galdnitre  Huot,  Min.,  ii.  480, 1841. 

In  efflorescent  silken  tufts  and  masses.  Color  white  or  gray.  Taste 
sharp  and  bitter. 

Oomp.— Oall^-f  S=Nitric  add  69*4,  lime  80-7,  water  9'9=100. 

Pyr.,  etc. — On  burning  coals  it  slowly  Aises  with  a  slight  detonation,  and  drios.  Yery  deli- 
quescent before,  but  not  alter,  being  desiccated  by  heat. 

Oba. — It  occurs  in  silky  efflorescences,  in  many  limestone  caverns,  as  those  of  K^todry. 
The  salt  forms  in  corered  spots  of  earth,  where  the  soil  is  calcareous,  and  is  extensively  used  in 
the  manufiicture  of  saltpetre.  According  to  Hausmann,  a  large  part  of  tde  so-called  niir»  in 
nature  is  this  salt 

693.  MITROMAaNIISITB.  Nltzate  of  Magnesia  Bevd^  Tr.,  U.  384,  1832.  Kitromagnetite 
5Aap.,  Ifin.,  ii.  80^  1835.  Magnesinitre  Huoty  lOn.,  IL  481,  1841.  Hagndsie  nitrate.  Mae- 
nesiasalpeter. 

In  efflorescences.    White.     Taste  bitter. 

Comp.— The  salt  contains,  when  pure  and  anhydrous,  nitrio  add  72-3;  magnesia  27«Y. 

OlNk--From  limestone  oayes,  along  with  nitrocaldte. 

The  existence  of  this  spedes  as  a  natural  product  has  not  yet  been  dearly  made  out 


4.  BOEATES. 


Boric  acid  occurs  in  but  few  minerals ;  viz.,  Datolite,  Danburite.  Axi- 
nite,  and  Tourmaline,  with  the  following.  It  is  a  remarkable  fact  tnat  in 
all  of  them,  as  far  as  known,  the  crystallization  is  either  hemihedral  or 
oblique.  Boracite  and  Khodizite  are  hemihedral  isometric;  Tourmaline 
hemmedral  rhombohedral  'Datolite  is  monoclinic ;  while  Danburite  and 
Azinite  are  triclinic.  In  Tourmaline  and  Aidnite  boric  acid  acts  the  part 
of  a  base. 

ABRANGEMENT    OF    THE    SPEGIEa 

1.  0.  ratio  for  bases  and  add  1  :  1. 

694.  Sabsolrb  &*B  BiOtlHt 

595.  SBAiBKLTni  (f  Ag+ifi)«B+ifi  B,|e,|(iH,+tMg),+iaq 

696.  Htdboboracim  (J  (Ca,  ig)«+*  fi^  B  B,|e,|(t  H,+i  (6%  i^))« 

2.  0.  ratio  for  bases  and  add  1  : 4. 

697.  BoBAom  i[g'B«+ii^oi  B.e,|e,p%,-fi)i%cat 

698.  BHaDmn 
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0.  ratio  for  baaes  and  acid  1 
thus,  rationally,  1 :  8. 


:  6  or  1 :  12 ;  part  or  all  <f  the  water  prolaolj  boaic^  na 


699.  BOBAZ 

600.  Beceiliib 

601.  HOWUTE 

602.  XJlezite 

603.  GBTPTOMOBFHin 

604.  Labderellitb 
G05.  Laqonitb 


(iSa+ifi)B+4iS 
(iCa+iS)B+lift 
(iCa+ifi)B+l]l 

+i[(iOa-+iB)-Si«] 
(iSa+j6a+|fl)B+2i]l 
(iSra+»Ca+tfi)B+fl 
(iNH*0+ffi)B  +  ifi 
FeB«+3fl 


Be|e|(iH+iNa)  +  2iaq 
(B  e)«|e4(i  H,  +i  €a)+li  aq 
{Be),|^i.|(iH,+i6a)+*aq 

+Q 

(Be)je,|(8  H.+JNa,+|  €a)+2i  ac 
(Be),|e.|(tH,  +  iNa,+|€a)  +  aq 

Be|eHH+iAm)+iaq 
(Be)je,|^F6+aq 


Appendix.^^6.  Wabwioettb  B,¥i,&g,f*e 


694.  SASSOLmi.  Sale  sedativo  naturale  U.  F,  Edefer,  Memoria,  Firenze,  1778;  MateagfU, 
Mem.  Soa  ItaL,  Tiii.  487.  Native  Sedative  Salt  Addum  boraoia,  wigo  Sal  sedativum,  BergnL, 
Sciagr.,  1782.  Native  Boradc  Add  Kirw^  1796.  Sasaolin  KarsL,  Tab.,  40,  75,  1800.  Add^ 
boradque  JFY,    Boric  Add. 

Triclinic.  /A  /'=118°  30',  0  A  7=95°  3',  O  A  7=80°  83\  B.  &  M. 
Twins:  composition-face  0.  Cleavage:  basal  very  perfect.  Usually  in 
Biuall  scales,  apparently  six-sided  tables,  and  also  in  stalactitic  forms,  com- 
posed of  small  scales. 

H.=l.  G.=1'48.  Lustre  pearly.  Color  white,  except  when  tinged 
yellow  by  sulphur ;  sometimes  gray.  Feel  smooth  and  unctuous^  Taste 
acidulous,  and  slightly  saline  and  bitter. 

Oomp« — ]&'B=Boric  add  66*4^  water  43*6=100.  The  native  stalactitic  salt,  according  to 
Klaproth  (Beitr.,  iii.  97),  contains,  mechanically  mixed,  Bulphate  of  magnesia  and  iron,  sulphate  of 
lime,  silica,  carbonate  of  lime,  and  alumina. 

Pyr*i  etc.^ — In  the  dosed  tube  gives  water.  B.B.  on  platinum  wire  Aises  to  a  dear  glass  and 
tinges  the  flame  yellowish-green.  Some  spedmens  react  for  sulphur  or  ammonia  in  the  doeed 
tube.  Soluble  in  water  and  alcohol.  Dissolves  in  2*97  parts  of  water  at  lOO*'  C,  and  107  parts 
ai  50^  0. 

Obs. — ^This  long  known  compound,  the  Sal  sedativum  ffornbergti^  was  first  detected  in  nature 
by  Hoefer  in  the  waters  of  the  Tuscan  lagoons  of  Monte  Botondo  and  Gastelnuovo,  and  afterward 
in  the  solid  state  at  Sasso  by  Mascagnl  The  hot  vapors  of  the  lagoons  consist  largely  of  boric 
add.  To  collect  it  the  vapors  are  made  to  pass  through  water,  which  absorbs  the  boric  add;  the 
waters  are  then  evaporated  by  means  of  the  steam  iVom  the  springs.  They  yield  seven  to  eight 
thousand  pounds  troy  per  day.  These  lagoons  spread  over  a  surface  of  about  30  miles ;  and  in 
the  distance,  douds  of  vapor  are  seen  rising  in  large  volumes  among  the  mountains.  The  crude 
borax  contains  20  p.  c.  or  more  of  impurities,  among  which  Wittatein  and  Payen  found  13-7 
p.  c  of  sulphates  (the  most  abundant,  sulph.  ammonia  8*6  p.  c.,  sulph.  magnesia  2*6  p.  c.). 

Exists  also  in  other  natural  waters,  as  at  Wiesbaden ;  Aachen ;  Krankenheii  near  F6Is;  Qeai 
Lake,  in  Lake  Ga,  Oalifomia;  and  it  has  been  detected  in  the  waters  of  the  ocean. 

Occurs  also  abundantly  in  the  crater  of  Yulcano,  one  of  the  lipari  isles,  forming  a  layer  co 
sulphur,  and  about  the  fumaroles,  where  it  was  discovered  by  Dr.  Holland  in  1813. 

Kenngott  states  that  artificial  crystals  are  numocUnic;  with  /A  /=118^  4',  /Ai-{=120*  50'; 
and  twinned  parallel  to  i4  (Ber.  Ak.  Wien,  xiL  26). 

696.    SZAIBBLTrrB.    Szaibelyit  K.  F.  Peien,  Ber.  Ak.  Wien,  xliv.  143,  June,  1861. 

In  small  nodules  bristled  with  acicular  crystals. 

H,=3— 4.  G.=3.  Color  white  outside,  yellow  within.  Streak  whita 
Translucent.    Optically  biaxial. 
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Oompb— 0.  ratio  for  Ag,  S»  d=15  :  18  :  4 ;  formula  3  Hg*  B*+4  d,  Stromeyur ;  oi,  if  part  or 
this  water  be  basic,  ((  Ag+ifi)'B#-ilQ[. 
Analyse*!:  1,  3,  Stromeyer  (Ber.  Ak.  Wien,  zItH  347);  3,  Sommaruga  (Ib^  zItuL  648): 

B  fig  £[  Q  9e  Si 

1.  IMOea         36*66  52-49  6'U9  0*49  1*66  0*20=98-49  Strom. 

2.  Kernels        34*60  49*44  12*87  0*20  3*20     =99*81  Strom. 

3.  KeedieB        87-38  68-26  6*77  0-51  1*78*  0-31=100  Sonmiaruga. 

•2re'0*,8H0. 
AnaL  1  and  8  afford,  a!ler  separating  impurities,  tbe  iron  as  9e*  ]d[*: 


fi  38-35 
88-88 


%  64-66 
64-67 


ft  700 
6-96 


Pyr.,  etc*— Yiolds  water.  B.B.  splits  open,  glows,  and  Aises  to  a  pale,  hornlike,  brownish-gra; 
mass,  coloring  the  flame  vellowish-red. 

Obk— Occors  in  kernels  imbedded  in  a  gray  granular  limestone  at  Werksthal  in  southeasterc 
Hungary. 

Named  after  Szajbelyi,  who  collected  the  limestone  containing  it 

696.  HTDROBORAOITB.    G.  Htaa^  Pogg  i  zxxi.  49,  1834.    Hydrous  Borate  of  Lime  and 

Magnesia. 

Eesembles  fibrous  and  foliated  s^sum. 

H.=2.  G.=l-9— 2.  Color  wmte,  with  spots  of  red  from  iron.  Thin 
plates  translucent. 

Oomp.— Oa"B*+ig*B*+18fi=(^6a+i  %)«B*-f  9  ft;  or,  making  tho  water  basic,  (jft+i 
(Ca,Mg))'B;=Borio  acid  47*8,  lime  14-8,  magnesia  10*2,  water  27*7=100.  Analyses  by  Hess 
(Pogg.,xxxi49):  «  ^  V,  vv 

B  Ca  Mg  ft 

1.  49-92  13-80  10-43  26-38=100. 

2.  49-22  13-74  1071  2633=100. 

Pyr.,  etc.— B.B.  fUses  to  a  dear  glass,  tinging  the  flame  slightl/  green,  and  not  becoming 
opaque.  In  a  matrass  affords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightiy  alka- 
line reaction.    Dissolves  easily  in  muriatic  and  nitric  acids. 

Obs. — Hydroboradfe  was  first  observed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The 
spedmen  was  full  of  holes  filled  with  day,  containing  different  salts.  It  may  be  mistaken  for 
gypsum,  but  is  readily  distinguished  by  its  Visibility. 

697.  BORACXTJ3.  Kubische  Quarz-Krystalle  (fr.  Liineburg)  LaaiiUy  Crell^s  Ann.,  it  838,  1787 
Liinebaxger  Sedativ-Spath  Westruwb^  KL  phys.-ch.  Abh.,  ill  167, 1789.  Borazit  Wem^  Bergm. 
J.,  1789,  393,  1790,  284.  Borate  of  Magnesia.  MagD^sie  boratee  Fr.  Parasit  0.  Volger^  Pogg., 
xdL  77,  1864.    Massiye  Boracite  of  Stassfhrt=8tasfurtit  0,  Base,  Fogg.,  xcyiL  632,  1856. 


Isometric ;  tetraliedral.  Figs.  1, 
aft  in  the  fignres,  with  also 
2-2, 54,  on  alternate  angles 
only.  Cleavage :  octaliedral, 
in  traces.  Cubic  faces  some-  ^ 
times  striated  parallel  to  al- 
ternate pairs  of  edges,  as  in 
pyrite. 

H.=7,  in  crystals;  4*5, 
massive.  G.=2-974:,  Haid- 
inger;  2*9134,  massive,  Kar- 
sten.    Lnstre  vitreous,  in- 


},  30,  and  the  annexed.  Observed  planes 

491 


490 
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clining  to  adamantine.  Color  white,  inclining  to  gray,  yellow,  and  green 
Streak  white.  Subtranflpareut — translucent,  i  ractnre  conchoidal,  uneven 
Pyroelectric,  and  polar  along  the  four  octahedral  axes. 

Var.— 1.  Ordinary.  In  cryBtalB.  2.  Massive^  with  sometimes  a  suboolumnar  stracture;  Siaas 
JuriUe  of  Rose.  It  resembles  a  fine-grained  white  marble  or  granular  limestone.  Farasik  o' 
Yolger  is  the  plumose  interior  of  some  crystals  of  boracite. 

Oomp. — Jig*B*+iMgCl=rBoric  acid  62-6,  magnesia  268, chlorid  of  magnesium  10*6=100 
Analyses:  A.  of  cr^^tals:  1,  Stromeyer  (Gilbert's  Ann.,  zlyiii  216);  2,  ArfVedson  (Ak.  H 
Stockh.,  1822,  92)  j  8,  Rammelsberg  (Pogg.,  xlix.  446) ;  4,  Weber  (Pogg.,  Ixxx.  282);  6,  6,  Potyki 
(Pogg.,  evil  433);  7,  8,  Siewert  and  Geist  (J.  pr.  Ch.,  Irxvii.  338). 

B.  Of  Massive  Boracite  or  Stessftirtite :  1,  Karsten  (Pogg.,  Ixx.  567,  1847);  2,  0.  P.  Chandler 
(Inaug.  Diss.);  3,  Siewert  ft  Drenkham  (Za  Nat.  Ver.  Halle,  xi.  366);  4,  H.  Ludwig  (Aich. 
* .  .    .•        -«     .       •  -^n);  6,  Potyka(Pogg.,cviL435);  7,Kromayei 

Ve      MgO        fi 


Pharm.,  II.  xctL  129);  5,  Heintz  (J.  pr.  Oh.,  Ixxvi 
(Arch.  Pharm.,  II.  zcviii.  139): 

B         &g 

80-8  

80-28        

31-39  0-61       

25*24  ^^0  1*59  10*90 

2619  "   1-66  10-41 

25-43  *'    1-33  11-42 

26-44  »*   1-44  11-32 

29-48  103      

29-98  ^0  0-89      

80-83  0-32       

23-80        11-75 

26-74  0-43  10*98 

26-16  feO-40  10-78 

24-93        9-97 


A.  1.  LiinebuTg,  trp.  crysL 

r67] 

2.        *• 

li 
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3. 

t( 

69-77" 
64-48' 

4. 

opaque 

(I) 

6.        " 
6.        " 

dSiided 

62-91 
61-19 

7.        ** 

(I) 

61-82" 

;6i-8o; 

8.        " 

(t) 

B.  1.  Mmivt 

69-49] 
69-18] 

2.      " 

3.       " 

69-05 

4.       " 

68-46 

5.       " 

61-22' 

C       " 

"60-77' 

1.      " 

68-90 

-=100  Strom. 

=100  Arfv. 

— — =100  Ramm. 
3-62=100  Weber. 
0-66=10ll9  Potvka. 
0-94=100-89  Potyka. 

=100  Siewert 

=100  Geist 

= 1 00  Earsten. 

=100  Chandler. 

=100-20  S  &  D. 

6*00=100  Ludwig. 

1-63=100  Hebtz. 

1-96=100  Potyka. 

6*20=100  Kromayer. 


An  iron^boracUe  (Eisenstassftirtit)  from  Stassfort  is  described  by  Huyssen  (Jahrb.  Min.  1866, 
329),  havine  half  the  Mg  replaced  bv  te. 

Westrumb,  who  was  th^  first  to  detect  in  boradte  the  boric  add  (Sedati78alz=Sedative  salt  of 
old  authorsX  found  (1.  c.,  and  also  Schrift  Ges.  N.  Fr.  Berlin,  ix.)  Boric  add  68-0,  magnesia  13-^ 
lime  irO,  alumina  l'€,  oxyd  of  iron  0*75,  silica  20=96*25.  In  another  trial  he  obtained  S  66-0, 
Ag  20-6,  Ca  7-0,  pQ  1-25,  Xl  2-26,  Si  1*0,  with  2  of  water  or  loss  on  ignition = 99  0.  Several  of  the 
subsequent  analysts  failed  to  detect  the  chlorine. 

Pyr.,  etc. — The  massive  variety  gives  water  in  the  dosed  tube.  B.B.  both  varieties  fuse  at 
2  with  intumescence  to  a  white  crystalline  pearl,  coloring  the  flame  green ;  heated  after  moisten- 
ing i^ith  cobalt  solution  assumes  a  deep  pink  color.  Mixed  with  oxyd  of  copper  and  heated  ou 
charcoal  ocdors  the  flame  deep  azure-blue  (chlorid  of  copper).    Soluble  in  muriatic  add. 

Soluble  in  powder  in  dilute  muriatic,  nitric,  or  sulphuric  adds,  and  the  massive  kind  most 
readily  so.  Alters  very  slowly  on  exposure,  owing  to  the  chlorid  of  magnesium  present,  which 
takes  up  water. 

It  is  the  frequent  presence  of  this  deliquescent  dilorid  in  the  massive  mineral,  thus  originat- 
ing, that  led  to  the  view  that  there  was  a  hydrous  boradte  (stassfurtite).  See  on  this  point 
Bischof 's  Steinsakwerke  bei  Stassfurt,  p.  86,  and  Steinbeck  in  Pogg.,  cxxv.  68.  ParaaUe  of 
Yolger  is  a  result  of  the  same  kind  of  alteration  in  the  interior  of  crystals  of  boraotte,  which 
gives  the  somewhat  plumose  character  it  has,  and  the  water.  Weber's  analysis  above  was  prob- 
ably made  on  sudi  an  altered  crystal. 

Obs. — Observed  in  beds  of  anhydrite,  gypsum,  or  salt  In  aystals  at  Kalkberg  and  SchOdstein 
in  Liineburg,  Hanover;  at  Segebeiig,  near  Kiel,  in  Holstein;  at  LunevUle,  Ia  fieurthe,  fVance; 
massive,  or  as  part  of  the  rock  of  the  Salt  Mine  at  Stassfurt,  Prussia. 

Boradte  was  first  shown  to  be  pyroelectric  by  Haiiy  in  1791. 

698.  RHODIZma.    Hhodizit  G,  Boat,  Pogg.,  xxxiiL  268,  1884^  zxzix.  321.    Shodidt  Eofuam 

Isometric  and  tetrahedral,  like  boracite.  Planes  1  smooth  and  sbining, 
•  often  uneven. 

H.=8.  G.=8*3— 342.  Lnstre  vitreous,  inclined  to  adamantine.  Coloi 
wliite.     Translucent.    Pyroelectric. 
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Pyr.,  •tc— B.B.  m  the  platinum  forceps  fuses  with  difficulty  on  the  edges  to  a  white  opaque 
glass,  tinging  the  flame  at  first  green,  then  green  below  and  red  above,  and  finally  red  throughout 
Witli  borax  and  salt  of  phosphorus  fuses  to  a  transparent  glass.    Supposed  to  be  Ume-boradte. 

Obfl.— Found  by  Q.  Rose  in  minute  crystals  on  red  tourmalines  from  near  Sarapu]sk  and  Schab 
tausk  in  the  yicinity  of  Katharinenburg,  and  named  from  ^ii^ttv,  In  allusion  to  its  tinging  flame 
red.    The  largest  crystals  seen  were  two  lines  in  diameter. 


699.  BORAX.    Tinkal  of /niia.    GhrysoooUa  (ez  nitro  confecta),  Borras,  Agrie,,  1646.    Boras 
WaU.^  Min.,  1748.    Borate  of  Soda.    Boraxsaures  Natron  Germ,    Sonde  borate  i>. 


Monoclinic.  C^=73^  25',  7 A  7=87%  0  A  2-i=132°  49' ; 
a:b:  c=0'4906  :  1  :  0-9095.  Observed  planes  as  in  the 
annexed  figure,  with  also  4-i.  0  A  7=78°  40'  and  lOl*" 
20',  O  A  1=139°  30',  0  A  2=115°  53',  0  A  4-i=114°  51*', 
O^^-l=90°y  i^  A  7=133°  30'.  Cleavage:  i-i  perfect; 
7  less  so  ;  t-i  in  traces.  Plane  of  composition  i4\  0  h  O 
=146°  50'. 

H.=2— 2'5.  G.=1'716.  Lnstre  vitreous — resinous  ; 
sometimes  earthy.  Color  white ;  sometimes  grayish,  bluish 
or  greenish.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.  Rather  brittle.  Taste  sweetish-akaline, 
feeble. 


492 


^^7^ 


ipU 


Oomp.— ^a B*+10  fl;  or  (iSa+f  fi)B+4ifl:=Boric acid 36-6,  soda  162,  water  47-1 

Pyr.,  etc.— B.B.  pu£f^  up,  and  afterward  fhses  to  a  transparent  globule,  called  the  glass  of 
borax.  Fused  with  fluor  spar  and  bisulphate  of  potash  it  colors  the  flame  around  the  assay  a  clear 
green.  Soluble  in  water,  yielding  a  faintly  alkaline  solution.  Boiling  wnter  dissolves  double  its 
weight  of  this  salt 

Obs.~Boraz  was  originally  brought  from  a  salt  lake  in  Thibet.  The  borax  is  dug  in  masses 
from  the  edges  and  sha&ow  parts  of  the  lake,  and  in  the  course  of  a  short  time  the  holes  thus 
made  are  again  filled.  This  crude  borax  was  formerly  sent  to  Europe  under  the  name  of  tincal, 
aud  there  purified.  It  is  announced  by  Dr.  J.  A.  Yeatch  as  existing  in  the  waters  of  the  sea  along 
the  California  coast,  and  in  those  of  many  of  the  mineral  springs  of  California  (J.  FrankL  Inst, 
1860).  Crystals,  2  or  3  iuches  across,  occur  in  the  mud  of  Borax  liike,  near  dear  Lake,  GaL, 
65  UL  N.W.  of  Suisun  Bay  and  36  m.  from  the  Pacific  It  has  also  been  found  at  Viquintizoa 
and  Escapa  in  Peru ;  at  Halberstadt  in  Transylvania ;  in  Ceylon.  It  occurs  in  solution  in  the 
mineral  springs  of  Chambly,  St.  Ours,  etc.,  Canada  East  (Hunt,  Logan's  G.  Rep.,  1 868). 

The  waters  of  Borax  Lake,  California,  contain,  according  to  6.  £.  Moore,  535*08  grains  of  ccys- 
tallized  borax  to  the  gallon  (Am.  J.  Scl,  xlL  257). 

Borax  is  now  extensively  made  from  the  boric  add  of  the  Tuscan  lagoons,  by  the  reaction  of 
this  acid  on  carbonate  of  soda.  This  salt  is  employed  in  several  metallurgical  operations  as  a 
flux,  is  sometimes  used  in  the  manufacture  of  glass  and  gems,  and  extensively  in  the  process  of 
soldering. 

Named  borax  fh>m  the  Arabic  luraq,  which  included  also  the  niire  (carbonate  of  soda)  of  ancient 
writers,  the  naJlnm  of  the  Egyptians. 

Prof.  Bechi  has  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan  lagoons,  which 
afforded  B  43-66,  ^a  19-26,  fl  8719=100,  giving  the  formula  iffa  B"+6  fl  (Am.  J.  Sci.,  IL  xviL 
128). 

60a  BEOHZZJTIL  HayesineTBscA^  Am.  J.Sci.,ILxviL129, 1864.  Bechilite  2>ana.  Hydrous 

Borate  of  Lime. 

In  eruBts,  as  a  deposit  from  springs. 

Oomp.-0.  ratio  for  Ca,  B,  ^=1  :  6  :  4;  (i  Ca+iH)  B+li]G[=Boric  add  62%  linM  30-9 
waie?  36*9=100.    Analysis:  Bechi  (L  a): 


B  61*13 


Ca  20-86 


1^26*26 


Si,  51,  ig  1  •76=99-98. 
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Pyr.,  etc. — Yields  water.  B.B;  Aises  easily,  coloring  the  flame  reddish-yellow;  molsteaeo 
with  sulphuric  add  the  flame  is  colored  green. 

Obs.— Found  by  Bechi  as  an  incrustation  at  the  baths  of  the  boric  acid  lagoons  of  Tuscany 

Arti£ — A  hot-water  solution  of  ulezite,  after  concentration  and  oooling,  yielded  Lecanu  (J 
Pharm.,  III.  xxir.  22)  scales  of  a  salt  having  the  above  ratio,  as  determined  by  him.  Kniu 
obtained,  under  similar  circumstances,  the  compound  Ca'  B*+6  iQf,  or  b'S.  after  diying  orei 
sulphuric  acid,  and  3  £[  after  heating  to  120°  C. 

The  Hayesine  of  D.  Forbes  (PhiL  2ftig.,  IV.  zxv.  118),  from  the  waters  of  the  hot  springs, 
Bafios  del  Toro^  in  the  Cordilleras  of  Goquimbo,  may  be  of  the  above  spedes^  It  occurs  in  &« 
waters  in  the  form  of  snow-white  silky  or  featheiy  flakes^  and  also  as  a  flaky  sediment  at  the 
bottom. 

Forbes  suggests  that  the  mineral  is  formed  by  the  action  of  hot  vapors,  volcanic  in  source,  on 
the  lime  of  &e  waters  through  which  they  pass. 

601.  BOWUTB.    Bilicoborocaldte  B.  Bow,  PhiL  Mag.,  lY.  zxxv.  186S.    Howlite  Ikma. 

In  small  rounded  imbedded  nodules.  Texture  compact,  without  cleav- 
age ;  also  chalk-like  or  eai-thy. 

H.=3-5;  often  less.  G.=2-55.  Lustre  subvitreous,  glimmering.  Color 
white.  Subtranslucent,  or  translucent  in  thin  splinters.  Fracture  nearly 
even  and  smooth. 

Oomp. — A  hydrous  borate  of  lime,  similar  to  hechUUej  combined  with  one-sixth  of  a  silica  te« 
analogous  to  danlmrite,  0.  ratio  for  %  S«  §i,  1^^4t :  14  :  4  :  6;  corresponding  to  [(iCa+i Id) 
B-fifl]-f-tr(iOa"+iB)*Si']=Boric  acid  43-0,  siUca  15-8,  Ume  29-4,  water  11-8=100.  How 
deduces  the  0.  ratio  4:16:4:5;  but  as  the  boric  add  was  not  directly  determined,  its  prefer- 
ence to  the  preceding  is  not  certain.  How  writes  the  formula  2CaSi+2  (CaB*+fi)-|-]ft*B. 
Analyses:  1-3,  How;  4,  the  mean  after  excluding  the  lime  as  gypsum : 


Si 

fi 

5 

Sg 

Oa 

fi 

1.  Ckmpad                    15*19 

43-83 

1-08 

ir. 

28-90 

11-65 

2.        "                          15-44 

44-10' 

0-80 

tr. 

28-04 

11*68 

3.   Okalky                         14-64 

42-45' 

1-86 

tr. 

28-86 

12-20 

4.  Mean,  gypsum  excL     15-26 

44-22 



— 

28-69 

11-84 

Obs.— Occurs  in  Nova  Scotia,  in  nodules,  of  the  size  mostly  of  filberts,  or  i  in.  to  ^  in.,  and 
rarely  1  to  2  in.  through,  imbedded  in  anhydrite  or  gypsum,  at  Brookyille,  about  3  m.  &  of 
Windsor,  and  associated  with  ulexite.  The  harder  kind  (anal  1,  2)  occurs  in  anhydrite,  and  the 
softer  (anal  3)  in  gjrpsum. 

602.  UIjBXITE.  Boronatrocaldt  Ulex^  Ann.  Ch.  Fharm.,  Ixx.  49,  1840.  Natron-Ealk-Borat. 
Ulexite  Dana,  Min.,  695,  1850.  Natronborocalcite.  Tinkalzit  (fir.  AiHca)  Kletdn^^  Polyt 
Gentr.,  1384,  1859. 

In  rounded  masses,  loose  in  texture,  consisting  of  fine  fibres,  which  are 
acicular  or  capillary  crystals. 

H.=l.  G.=l"65,  Is.  Scotia,  How.  Lustre  silky  within.  Color  white- 
Tasteless. 

Oomp.— 0.  ratio  for  Sa,  Ca,  B,  fi=l :  2  :  18  :  18,  Ramm.,=(i&+ifi)B  +  tfi=Boric  add 
45*6,  lime  12*3,  soda  6*8,  water  85 '3  =100.  How  deduces  for  the  K.  Scotia  mineral  the  ratio 
1  :  2  :  15  :  15=Boric  add  44*0,  lime  14-1,  soda  7*8,  water  34*1=100.  Analyses:  1,  Ulex  (L  c); 
2,  A.  Dick  (PhU.  Mag.,  IT.  y!.  50);  3,  Rammelsberg  (Pogg.,  xcvil.  301);  4,  Helbig  (Dingier*^ 
PoL  J.,  cxIyIL  819);  5-8,  Kraut  (Arch.  Pharm.,  ll  czil  25,  Jahresb.,  1862,  759,  Ann.  Ck 
Pharm.,  cxxxix.  252);  9,  Lunge  (ib.,  cxxxviiL  51);  10,  Eletainski  (Polyt  Oentr..  1869, 1384 
Ramm.  Min.  Oh.,  988) ;  1 1,  Phipson  (0.  B.,  Ill  407) ;  12,  Salvetat  (ib.,  6S6) ;  13,  H.  How  (Am.  J 
BcL,  II.  xxiv.  230);  14,id.(ib,  xxiii.  9): 


B        Cs       ]5fa     £      fl    NaCl 

1.  Iqmque     [49-5]    15*9      8-8     —  25*8     =100  Ulex. 

l        "  [46*46]  14-32    822  051  27*22  2*65,  S  1*10,  sand  0*82=100  Di(^ 
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B         Ct      fra     £:     fi    KaCl 
8.  Iqniqne     [43-701  1313    6-67  0-88  85-67   — =100  Ramm. 
4.         "  [46'30]  1408    6-17   32-61  1-89=100  Helbig. 


6.  "           42-48  14-39  7-72  85-51   =100  Kraut. 

6         "          [47-20]  16-24  6-38  80-18   =100  Kraut 

7.  "          [48-22]  17-68  5*42  28-68   =100  Kraut 

8  Africa        45-74  13-46  708  33-78   =100  Kraut 

9.  Iquique       4438  12*69  658  36-86 ,  liCg  0-50=100  Lunge. 

10.  W.Africa  86-91  14-02  8-59 37-40  2-19,  iflaS  0*89=100  KletsdnakL 

11  Iquique      34-71  14*46  11-95  8400   ,  CI  1-34.  8  110,  Si  0-60,  sand 2*00=10C  16  P. 

12.  "           84-74  15-78  8-33  35-00  0-81,  §  0-84,  earthy  2-90=100  Salretat 

13.  N.  Scotia  [41-97]  13*95  8-36  34*89   ,  S  1*29,  Ag  004=100  How 

14.  "          [4410]  14*20  7-21  84-49   =100  How. 

G.  of  anal.  10=1-912. 

In  analysis  3,  8-17  chlorid  of  sodium,  0'41  sulphate  of  soda,  and  0-89  sulphate  of  lime  are 
excluded. 

Pyr.,  etc. — Yields  water.  B.B.  Aises  at  1  with  intumescence  to  a  dear  blebby  glass,  coloring 
the  flame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  is  momentarily 
cbangei  to  deep  green.  Not  soluble  in  cold  water,  and  but  little  so  in  hot  ,*  the  solution  alkaline 
in  its  reactions. 

Obs. — Occurs  in  the  dry  plains  of  Iquique,  Southern  Peru ;  in  the  province  of  Tarapaca*  (where 
it  is  called  tiza),  in  whitish  rounded  masses,  from  a  hazelnut  to  a  potato  in  size,  which  consist  of 
interwoyen  fibres  of  the  ulezite,  with  pickeringlte,  glauberite,  halite,  gypsum,  and  other  impuri* 
ties ;  on  the  West  Africa  coast ;  in  Nova  Scotia,  at  Windsor,  Brookville,  and  Newport  (H.  How), 
filling  narrow  cavities,  or  constituting  distinct  nodules  or  mammillated  masses  imbedded  in  white 
gypsum,  and  associated  at  Windsor  with  glauber  salt,  the  lustre  internally  silky  and  the  color 
very  white;  in  Nevada,  in  the  salt  marsh  of  the  Columbus  Mining  District,  forming  layers  2-5  in. 
thidc  alternating  with  layers  of  salt,  and  in  balls  3-4  in.  through  in  the  salt 

Named  after  Ulez,  who  gave  the  first  correct  analysis  of  the  mineral 

Alt— Occurs  altered  to  gypsum. 

Hayesine  Dana  (Hydrous  Borate  of  Lime  A,  A,  Jlayea^  Am.  J.  Sd.,  zlvi.  377,  xlvil  215,  1844 
Boro<»lcito;  Hydroborocalcite  Hautm^  Handb.,  1429,  1847)  from  southern  Peru,  is  the  above.  Is 
oomes  from  the  same  localky,  and  hays  the  same  appearance ;  and  all  analyses  of  the  Peruvian 
mineral  since  that  by  Hayes  have  found  soda  to  be  an  essential  constituent  Hayes  obtained 
B  46*11,  Oa  18-89,  £[  35*00=100,  with  the  formula  Cafi*+6^ ;  and  he  attributed  the  soda  found 
by  Ulex  to  the  mixed  glauberite. 

603.  ORYPTOMORPHTTB.    H.  HoWy  Am.  J.  Sd.,  XL  xxxO.  9,  1861. 

In  kernels  apparently  iincryBtalline,  but  under  a  high  magnifying  power 
shown  to  consist  of  thin  tables  or  plates,  rhombic  in  outline,  and  about  80° 
in  angle. 

Without  lustre.     Color  white. 

Oomp.— 0.  ratio  for  S'a,  Ca,  B,  ft,  according  to  How,  from  an  imperfect  analysis,  1  :  3  :  27  :  12 
=Boric  acid  58*5,  lime  16*6,  soda  5*3,  water  20*1=100,  and  no  satisfactory  formula.    1  :  3  :  24 

12  would  give  the  more  probable  composition  (i(]^a,  Oa)+iS)B+£[=Boric  acid  66*6,  lime  16*7 
■oda  6*2,  water  21-5=100.    Analysis:  How  (L  c.): 


B 

Ca 

ffa 

fl 

% 

S 

A. 

63-98 

14-21 

7-25 

19-76 

0-62 

8-98=100. 

B. 

69-10 

16'66 

6*61 

19-72 



B  is  the  result  after  removing  the  magnesia  and  part  of  the  soda  in  the  state  of  sulphates  ai 
impurities. 
Pyr.,  etc — Same  as  under  ulezite. 
Obs«— Occurs  in  white  lustreless  kemelB  of  the  size  of  a  pea  or  bean  lying  between  oystsls  of 

*  The  province  of  Tarapaca  is  between  19**  and  21^°  Sw  lat,  and  3000  to  3600  feet  above  th« 

•ea. 
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gkiiber  salt    The  tabular  character  of  the  material  is  supposed  to  be  eTidenoe  of  distinction  from 
ulezite,  which  is  capillary  in  its  forms.    Breadth  of  tables  about  *0048  of  an  inch,  Bobb. 

Named  from  Kpyirroi,  concealed^  and  /io/)^i;,  form^  in  allusion  to  the  inyisibilitj  of  'iie  stractuti 
except  under  a  microscope.    Found  at  Windsor,  Nova  Scotia. 

604.  LARDEREIiLTTB.    Bechi,  Am.  J.  Sci^  H  zvii.  130. 

Very  light,  white,  and  tasteless.  Appearing  under  the  microscope  to 
be  made  up  of  minute  oblique  rectangular  tables ;  M  A  T=110°,  Amici. 

Oomp.— NH^0BH4]G[;  or,  more  probably,  making  the  water  porUj  basics  (iNH*0+f  £0B 
+  li ]&    Analysis  by  E.  Bechi  (L  c): 

6  68*556        NH^  012-734        £[18-325 

Dissolves  in  hot  water,  and  is  transformed  into  a  new  salt^  represented  by  the  formula  N  H^O 
B»+9i^  or  (iNH*0+f  ]e[)B»+2ifi:. 
Obs.— Ocoirs  at  the  Tuscan  k^^ns. 

605.  IiAOONITZI.    Borate  de  Fer  OmaUus  d'ffaUoyj  1833.    Lagonite  ffuoif  Wol,  L  290^  184L 

Sideroborine  Buot,  I  273, 1841.    Lagonlt  JSamg, 

An  earthy  mineral  of  an  ochreous  yellow  color. 

Oomp.— 7efi'+3lQ[=Boric  acid  49*5,  sesqaiozyd  of  iron  37'8,  water  12*7=100.  Axulyiia 
by  Prof.  Beohi  (Am.  J.  Sci.,  XL  xviL  129): 

B  47*96        9e  36*26       £[14*02       Ag,  Oa,  and  loss  1*77 

Occurs  as  an  iucniBtation  at  the  Tuscan  lagoons.    First  mentioned  by  Beudant 

606.  WARWiCKlTJU.    Shq^rd,  Am.  J.  ScL,  zxzIy.  313,  1838,  xzxyi  85,  1839.    Enoeladita 

T.  S.  Sunt,  lb.,  IL  11  80,  1846,  xi.  852. 

Monoclinic?  Za/=93^— 94°.  Usual  in  rhombic  prisms  with  obtuse 
edges  truncated,  and  the  acute  bevelled,  summits  generally  rounded ;  sur- 
faces of  larger  crystals  not  polished.  Cleavage:  macrodiagonal  perfect, 
affording  surface  with  vertical  striae  and  traces  of  oblique  cross  cleavage. 

H.=3— 4.  G.=319—3*43  ;  3-351,  small  crystals,,  and  3423,  large  id., 
Brush.  Lustre  of  cleavace  surface  submetallic-pearly  to  sub  vitreous ;  often 
nearly  dull.  Color  dark  nair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surface.    Streak  bluish-black.    Fracture  uneven.   Brittle. 

Oomp. — Essentially  a  borotitanate  of  magnesia  and  iron,  with  15  to  20  p.  a  of  boric  add, 
Smith  and  Brush  (Am.  J.  ScL,  XL  zvi  293).  T.  S.  Hunt  found  in  small  lustrous  unaltered  crya- 
tals  (Am.  J.  Sd.,  IL  xL  352): 

¥i81'5        Mg48'5        te  %'l        ign.  2-0 

Trith  a  loss  of  14*99  p.  c,  which  Smith  and  Brush  show  to  be  boric  add. 

Pyr.,  eto. — ^Yields  water.  B.B.  infusible,  but  becomes  lighter  in  water ;  moistened  with  sul- 
phuric add  gives  a  pale  green  color  to  the  flame.  With  salt  of  phosphorus  in  O.F.  a  dear  bead, 
jellow  while  hot  and  colorless  on  cooling;  in  B.F.  on  charcoal  with  tin  a  yiolet  color  (titanic  addy. 
With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  add;  the  product,  treated 
with  alcohol  and  ignited,  gives  a  green  flame,  and  boiled  with  muriatic  add  and  metallic  tin  gives 
on  evaporation  a  violet-colored  solution. 

Obs. — Occurs  in  granular  limestone  2^  m.  S.W.  of  EdenviUe,  K.  Y.,  with  sphiel,  chondrodhe^ 
serpentine,  eta  Crystals  usually  small  and  slender;  sometimes  over  2  in.  long  aiid  1  in  Iraad 
The  latter  are  the  mceladik  of  Hunt 
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6.  TUNGSTATES,  MOLYBDATES,  VANADATEa 


ABRANGEMENT  OF  THE  SPECIES. 


rUNOSTATES  AND  MOLYBDATEa 

610.  WOLFRAMXXB  A 

(ti'e+*An)W 

We,|e,|(JFe+tMn) 

B 

(lJe  +  jSn)W 

We,|e,|(tF«+iMn) 

C 

(i*e  +  t&ii)W 

we,ie.Kt$^+iMn) 

D 

Je:  An=2:  1,3:  1,6:1 

611.  HUBHZRITE 

finW 

(t*e+JilD)*W 

W.«.l«J(fFe+iMn) 

613.  Mboabasttb 

(i*e  +  tAn)*W« 

W.e,|0.|(iFe+tMn) 

614.  SOHSEUTB 

CaW 

»»  wa|wj|€a 

615.  CuraosoHrauTB 

(»Ca+iCi2)W 

We,|e4(»6a+i6u) 

616.  Stolzxtb 

^bW 

W  Ot|^t|Pb 

617.  WULTEXITB 

fbflo 

Mo  0i|Oa|Pb 

618.  Patbbaitb 

Ooflo 

Moe.|e,|eo 

a  VANADATEa 

619.  Dbchenitb 

(l'b,2n)V 

•  ¥e,|e.|(Pi),zn) 

l-b't^ 

ve|e.|Pb, 

621.  Vahadisitb 

3j»b«V+PbOl 

v|e.|Pb.+jPb  a. 

Cu.V,fi 

623.  GHILEini 

•10.  WOLFRABuTJU.  Lapi  Spuma,  Lepla  niger  ex  quo  oonflatnr  candidam  plumbum  [=Tiii], 
Agrie^  Fobs.,  255,  1546.  Yolfram,  Ferrum  arsenioo  minerallsatum,  Spuma  Lupi  (fr.  tin  rems\ 
WaJLy  Min.,  268,  1747.  Magnesia  [= Manganese]  parva  cum  portione  martis  et  joyia  mixta, 
Wolfram  (fr.  Altenberg),  OnfnsL^  Min.,  107,  1768.  Wolfram=Ti7Kasno  Aom,  Iron,  and  Mang.. 
dPEUmffor^  OheuL  ZergL  Wolframs.,  1785.  Tungstate  of  Iron  and  Manganese.  Scheelin  ferru- 
gln^  Ky  Tr.,  iv.  1801.    Wolframit  Breiih^  Char.,  227,  1832. 

Orthorhombic.  /A  7=101°  5',  Eose  (101°  45',  Keradt;  101°,  Descloi 
zeaux);  I^  i-t=UO°  32';  irx  A  i-i=:117''  20';  1-i  A  1-?,  over  the  summit, 
=99°  12' ;  irl  A  1-2=157°  38'.  Crystals  often  monoclinic  in  habit,  half  of 
the  planes  |,  1,  ^%,  and  2-5,  being  absent  or  much  smaller  than  the  other 
half:  Cleavage :  i-l  perfect,  i-x  imperfect.  Twins :  planes  of  composition 
t-i,  f-t,  and  rarely  ^u  Also  irregular  lamellar ;  coarse  divergent  columnar ; 
massive  granular,  the  particles  strongly  coherent. 

H.=5— 5*5.  G.=7'l— 7'56.  Lustre  submetaDic.  Color  dark  grayish 
or  brownish-black.  Streak  dark  reddish-brown  to  black.  Opaque.  Some 
times  weak  magnetic. 
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Var. — The  most  important  yarieties  depend  on  the  proportions  of  the  iron  and  manganese 
Those  rich  in  manganese  have  a=7'19— 7*64,  but  generally  below  7-26,  and  the  streak  is  mostly 
black.  Those  rich  in  iron  have  Q.=7-2— 7*54,  and  a  dark  reddish-brown  streiik,  and  they  are 
sometimes  feebly  attractable  by  the  roacrvot. 


4M 


0                1 

\ 

H 

\^ 

H 

— 

1 

2-2 

« 

i-1 

/ 

f-2 

il 


Observed  Planes. 


Oomp.— (f'e,  l*n)  W ;  mostly  either  2  fo  W-f-3  liln  W,  or  4  te  W+lin  W ;  but  also  ratioa 

2:  1,  3:  1,  6:  1,  and!:  4. 

Analyses:  1,  O.  J.  Popplein  (Mining  Mag.,  IL  i.  359) ;  2,  0.  S.  Rodman  (priv.  contrib.);  S,  Ber 
nouiUi  (Pogg.,  cxL  603) ;  4,  6,  Schaffgotsch  (Fogg.,  lii.  476) ;  6,  Bbelmen  (Ann.  Oh.  Phys.,  IIL  viii 
505);  7,  Kussin  (Ramm.  3d  Suppl,  127);  8,  Bemouilli  (1.  c);  9,  Weidinger  (Z&  Pharm.,  1855, 
71);  10,  R.  Schneider  (J.  pr.  Ch.,  xiix.  822);  11-16,  Kemdt  (J.  pr.  Ch^  xlu.  81);  17,  Bemouilli 
(1.  a);  18,  19,  Schaffgotsch  (La);  20,  Kemdt  (L  a);  21-24,  Bemouilli  (L  a);  25,  B.  Petzold 
(Pogg.,  xciiL  474);  26,  Ebehnen  (L  c);  27,  Rammelsberg  (2d  SuppL,  175);  28-80,  Kemdt  (L  c.); 
81-38,  R.  Schneider  (La);  84,  P.  A.  Gknth  (Am.  J.  Sci.,  II.  zxviii  253) ;  35,  Berzelins  (Sehw.  J^ 
XVL476): 


1.  St  Francis  R.,  Ma 

2.  Madison  Co^      <' 

3.  Zinnwald 


4.  Zinnwald 

5.  " 

6.  " 

7.  " 

8.  " 

9.  « 

10.  •« 

11.  " 

12.  •« 

13.  Monroe,  Ct 

14.  «* 

15.  Schlackenwald 
iC.  Altenberg 


6-67 


Z  Raiio  o/teVtio  iln  W=l :  4. 

W  te  An       Ca 

(})  75*40  5-69  19-38  1-18= 100*60  Popplein. 

74-66  4-96  20-25  =998 1  Rodman. 

76-20  5-60  17-94  =99*74  BemouillL 


U  Ratio  ofteVtio  Jin  W=2 :  8. 


7-191 
7-191 


7-223 
7-231—7-22 

7-411— 7-486 
7-208—7-269 
7-482— 7-535 
7.198—7-189 


75-33  9-56  15-12 =100  Schaffgotsch. 

76-66  9-49  1485  =100  Schaflfeotscb. 

(})  75-99  9-62  18*96  0*48=100  05  £be]men. 

75-92  9-38  14-04  ^=99-34  Kussin. 

75-15  9-72  13-99     <r.,  Cb  11 0=99*96  BemouiUl. 

75*62  8-73  12-17  2-27,  fi  189,  ft  0-31=100-99  TiT 

76-01  9-81  18-90  119=100'&1  R.  Sdineider. 

76-34  9-61  14-21  =100' 3  Kemdt 

75-62  9-55  14-85  =1 00-0  >  Kemdt 

75-47  9-58  14-26  =9926  Kemdt 

75-96  9-74  14*60  =100-00  Kemdt 

75-68  9*56  14-30  =9954  Kemdt 

75-44  9*64  14*90  =99*98  Kemdt 


17.  TraverseUa 


nz  EaUo  of  te  W  toAn  W=2  : 1  nearly. 

75*99  16-29      8*45    4-08=99-76  ^emoaSDL 
/K  BaHo  ofteVtlo  Ad.  W=3  : 1,  4  : 1,  or  5 :  1. 

18.  Khrenfriedersdorf  76-10  19*16     4*74  =100Sc.afi^adL 

19.  Ghanteloup  7-437  76-00  1883     5*67  =100 Saafigotodi. 
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An     Oa 


20.  Chanteloup 

1.48— 7-61 

75-83 

19-32 

4-84 

21.           " 

75-68 

18-77 

601 

22.           »* 

75-75 

18-08 

5-76 

2S.  Zinnwald 

75-98 

18-51 

6-C2 

24. 

76-13 

18-49 

5-10 

25.  Stolbeig 

76-57 

18-98 

4-90 

26.  Dmoges 

(t)  76-20 

19-19 

4-48 

27.  Haraegorode 

7143 

75-56 

20-17 

3-64 

28.           " 

7-23 

75-90 

19-25 

4-80 

29.  MoDte  Video 

7-6— 7-518 

76-02 

19-21 

4-75 

30.  Nenschinsk 

7-5 

75-64 

19-65 

4-81 

31.  Harz,  Glaaebach 

76-04 

19-61 

4-98 

82.     »*      Pfiiffenbeig 

76-21 

18-54 

5*23 

33.     "      Meiseberg 

76-25 

20-27 

3-96 

84.  Flowe  M.,  K  C. 

7-496 

75-79 

19-80 

5-35 

36.  Oumberland 

74-6T 

17-69 

5-64 

=99-99  Keradt. 

0-22=99-68  BeraouiUi. 

,  Cb  0-31=99-89  BeraoufflL 

,  Cb  0-^2=100-08  BemouUl* 

=99-72  Benionilli. 

0-70=100-95  PetsBold. 

^,  Mg  0-80=100-67  Bbelm. 

=99-27  Rammelsberg, 

=99-95  Kemdt 

=99-98  Kemdt. 

=100-00  Kemdt. 

J  Mg  <r.= 100-92  Sch. 

**  0-86=100-74SdL 

"0-15=100-91  Sch. 

0-82,  Sn  <r.=  101-26  Genth. 

,  Si  2-10=100  BeraeliuB. 

Yaaquelin  gives  for  the  compoeution  of  a  wolfram  from  the  Department  of  Haute  Tienne,  tV 
73*6<»,  fe  14*46.  2iDi  11*95=100  (Ann.  Ch.  Phjs.,  ttt.  261) ;  and  Bichardson  found  for  one  fh>n: 
Bohemia,  tV  73-60,  te  11*20,  fin  15'75=100-55  (Thom.  Min.,  I  487).  The  former  analysis  cor- 
responds  nearly  to  the  ratio  5  :  4  for  the  two  tungstates ;  and  the  latter  to  3  :  4  nearly. 

Hoppe-Seyler  (Ann.  Ch.  Pharm.,  cxL  247)  found  indium  in  two  specimens  of  wolfhim ;  oof 
contained  0-228  p.  a 

The  metal  tungsten  was  first  recognized  in  this  mineral  by  the  brothers  J.  Joseph  and  F 
d'£^uyar,  in  1785  (Ch.  Anal,  of  Wolfram,  etc.,  translated  from  the  Spanish  by  Ch.  Cullen,  London 
1753,  a  work  of  which  a  German  translation  by  Gren  was  published  at  Halle  in  1786).  The> 
obtained  from  the  Zinnwald  mineral  Tungstic  add  66*0,  ozyd  of  manganese  22*0,  of  iron  13*6= 
100-6. 

Pyr.,  etc.— B.B.  fuses  easily  (F.=2-5— 3)  to  a  globule,  which  has  a  crystalline  surface  and  is 
magnetia  With  salt  of  phosphorus  gires  a  dear  reddish-yellow  gloss  whUe  hot,  which  is  palei 
on  cooling;  in  R.F.  becomes  dark  red ;  on  charcoal  with  tin,  if  not  too  saturated,  the  bead  assumes 
on  cooling  a  green  color,  which  continued  treatment  in  B.F.  dianges  to  reddish-yellow.  With 
soda  and  nitre  on  platinum  foil  fuses  to  a  bluish-green  manganate.  Decomposed  by  aqua  regia 
with  separation  of  tungstic  acid  as  a  yellow  powder,  which,  when  treated  B.B.,  reacts  as  under 
Inngstite  (p.  186).  Wolfram  is  sufficiently  decomposed  by  concentrated  sulphuric  add,  or  even 
muriatic  acid,  to  give  a  colorless  solution,  which,  treated  with  metallic  zinc,  becomes  intensely 
blue,  but  soon  bleaches  on  dilution. 

Obs. — ^Wolfram  is  often  associated  with  tin  ores  ,*  also  in  quartz,  with  natiTO  bismuth,  tungstate 
of  lime,  pyrite,  galenite,  blende,  etc.  It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores. 
Fonnd  in  fine  crystals  at  Schlackenwald,  Schneeberg,  Geyer,  Freiberg,  Altenberg,  Ehrenfriedorsdorf, 
Zinnwald,  and  Kertschinsk,  and  other  places  mentioned  above;  at  Chanteloup,  near  Limoges,  in 
France ;  near  Redruth  and  elsewhere  in  Cornwall ;  in  Cumberland  (the  ratio  2  :  3  at  Lochfells, 
that  of  4  :  1  at  Grodolphin^s  Ball) ;  on  the  Island  of  Bona,  one  of  the  Hebrides ;  in  the  auriferous 
sand  of  the  Wicklow  rivers,  Ireland,  with  tin.  Also  in  8.  America,  at  Gruro  in  Bolivia.  The 
crystals  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  U.  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  native  bis- 
muth and  the  other  minerals  above  mentioned,  often  pseudomorphous  after  tungstate  of  lime ;  in 
small  quantities  at  Trumbull,  Conn.,  at  the  topaz  vein ;  massive  and  in  crystals  on  Camdago  farm, 
near  Blue  Hill  Bay,  Me. ;  at  the  Flowe  mine,  Mecklenburg  Co.,  N.  C,  with  scheellte,  crystals 
with  planes  ij  i-i,  ^t,  M ;  in  Missouri,  near  Mine  la  Motte,  and  in  St  Frauds  Co.,  H  m.  from 
6t  Francis  Biver ;  in  a  ^eiss  boulder  on  the  W.  shore  of  Chief  Islimd,  L.  Couchiching,  Canada 
West ;  at  Mammoth  mimng  district,  Nevada. 

This  species  is  shoviii  to  be  isomorphous  with  columbite  by  G.  Rose  (Fogg.,  Iziy.  171).  Des- 
ddzeauz  found  in  the  angles  of  wolfram  some  evidence  that  the  crystals  were  monodinic.  But 
G.  Rose  shows  from  the  twins  that  the  form  is  orthorhombic  and  not  oblique. 

AIL — ^Wolfram  occurs  altered  to  scheellte  by  a  substitution  of  lime  for  iron. 


611.  HUBNERrrS.    K  RMe^  Reese  River  (CaL)  Reveille,  1865 ;  K  Oredner,  in  B.  H.  Ztg., 

zxiT.  870,  1865. 

Orthorhombic.    /A/=:106^    Cleavage:  i-i  very  perfect.    Commonlj 
m  colomnar  masses  or  foliated. 
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IL=4:*5.    G.=7'14:,  Breith.    Lustre  adamantine  on  face  of  cleay&ge  ^ 
elsewhere  greasy.     Color  brownish-red  to  brownish-black.     Streak  yellow 
ishbrown.     Opaque.     Fracture  uneven. 

Comp. — fin  WszTangstic  acid  76*6,  protozyd  of  manganese  23-4=100.  Analyses  :  1,  Biottt. 
ft  Hubner  Q.  a) ;  2,  0.  &  Bodman  (priy.  oontiib.) : 

W  Mn  Je 

1.  Nevada       T6-4  28-4  — =99-8  R.  A  H. 

2.  "  [76-46]        24-31         0-24=100  Bodman. 

P3rr>f  «to.— B.B.  in  the  forceps  less  fusible  than  wolfram ;  with  the  flaxes  gives  mangBneso 
and  tungstic  add  reactions.  Partially  soluble  in  muriatic  acid,  leaving  a  yellow  residue,  soluble 
iiTammonia. 

ObB« — ^From  the  Erie  and  Enterprise  veins,  in  Mammoth  dist,  Nevada,  In  a  vein  3— 4  feet  wide 
in  argillite,  with  scheelite,  fluor,  and  apatite. 

612.  FBRBBRITB.    Ferberit  JT.  £>.  T,  Liebe^  Jahrb.  Min.  1863,  641,  attribntuig  the  name  to 

Breithaupt 

Massive,  granular,  with  some  imperfect  planes  of  crystallization.  Cleav- 
age :  i-i  very  diBtinct. 

H.=4— 4^.  G.= 6-801,  Breith.;  7-109,  Kamm.  Lustre  imperfectly 
vitreous,  a  little  submetallic-adamantine.  Color  black.  Streak  brownish- 
black  to  blackish-brown.     Opaque. 

Oomp.-~Tung8tate  of  iron  with  a  little  manganese ;  0.  ratio  for  "B,  ^=1 :  214  to  1  :  2-23,  or 
nearly  1 :  2^  (instead  of  1 :  3,  as  in  wolfram) ;  giving  the  formula  i*  W,  with  te :  ]tn=:8  : 1. 
Analyses :  1,  liebe  (L  a) ;  2-4,  Bammelsberg  (J.  pr.  Oh.,  zd^  263) : 

W        Su      :f*e       An     Mg      Ca 

1.  Spain,  .Fferfcmte    70-11    0*14    28-29    302    042    1-76,  Si  1-17=99-90  Hebe. 

^ . ' 

2.  «*  "  69-83         26-68  3-09  =99-60  Bamm. 

3.  "  *«  70  65         26-97     2-17     1-62=100  Bamm. 

4.  "  "    •     69-88    0-16     25-34    3*00     1-62=100  Bamm. 

Psrr.,  etc. — B.B.  on  charcoal  fuses  easily  to  a  magnetic  globule. 

Obs. — Occurs  in  the  Sierra  Almagrera  in  southern  Spain,  in  argillaceous  schist,  with  quarti. 

Named  after  B.  Ferber  of  Gera. 

613.  MSQABASmi.    Megabaslt  BrdOL,  B.  H.  Ztg.,  xi.  189,  1852.    Blumit  K  L,  T,  IMe, 

Jahrb.  Min.  1868,  652,  attributing  name  to  Breithaupt 

Orthorhombic,  with  the  angles  of  wolfi*am,  Blum.  Cleavage :  i-t  dis- 
tinct ;  /in  traces.     Occurs  in  fine  needles. 

H.=3-5-4.  G.=6-45,  fr.  Schlackenwald,  Ramm. ;  6-967,  ib.,  Breith. ; 
6-969,  fr.  Sadisdorf,  id. ;  6*939,  fr.  Morooocha,  id.  Lustre  vitreous,  a  little 
adamantine.  Color  brownish-red,  clove-brown  to  yellowish-brown,  with 
a  reddish-brown  to  hyacinth-red  translucency.  Streak  pale  yellowish- 
brown  to  ochre-yellow. 

Oomp^— Tungstate  of  manganese  with  a  little  iron ;  0.  ratio  for  £(,  W=l :  2^,  as  in  ferberite : 
formula  R*  W,  with  te  :  *n=l :  4. 

Bammelsberg  gives  the  0.  ratio  1:3;  but  his  anal  8,  which  he  says  was  made  on  the  purest 
nateriaL  sustams  1 :  2^. 

Analyses  :  1  -3,  Bammelsberg  (3d  SuppV,  127,  Min.  Ch.,  309): 
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TUNOBTATES,  MOLTBDATES,  YANADATBS. 


mi 


L  Sdiladkenwald 
8. 


71-71    ^" 


71-6 


719 
6-4 


An  Ca       Si       Si  P,F  ign. 

19-78  802  1-08  1*01  0*61  0-78=100. 

21-10  =100. 

28-1  =100. 


Pyr.,  etc. — Same  as  for  wolframite. 

Obs. — Occurs  at  SchlackeDwald,  where  it  is  sometimes  altered,  as  ahown  by  Blum  to  litho 
narge;  also  at  Sadisdorf ;  at  Morooocha,  Peru. 

614.  SOHEBLTTB.  Temispat,  Lapides  stanniferi  spaihaoei  "Ilk  en  huit  spat"  (fr.  Bohemia^ 
WaHj  Min^  303,  1747.  Not  Tungsten  von  Bastnaes  [=Oerite]  OronsL,  Ak.  H.  Stockh^  1761, 
Min.,  188,  1758.  Stannum  spathosum  subdiaphanum  album  LifUk,  Syst,  1768.  Tungsten  (= 
TuNGSno  Acid  and  Lime)  ScheeUf  Ak.  H.  Stockfa.,  17  8  L  Schwerstein  Wem.f  Bergm.  J., 
386,  1789;  Karst,  Tab.,  26,  1791.  Scheelerz  KdrsL,  Tab.,  56,  1800,  74,  1808.  Tungstate  of 
Lime.  Scheelin  calcaire  B^  Tr.,  It.  1801.  Scheelspath  BreWk,  Ohar.,  28,  1820.  Scheelit  LeonJk, 
Handb^  594^  1821. 

Tetragonal;   hemihedral.     (9Al-i  =  123*'    3';   a  =  1-5369.    Observed 
lanes:  0;  vertical  f^  i-t^  but  not  common;  pyra- 


planes:      ,   ,      ^  , 

mids,  I,  i,  1,  -J-i,  i-*,  1-^,  3-3,  1-2 ;  hemihedral  in 
the  planes  3-3  and  1-2. 


496 


6>  A  1=114°  W 

0  A  3-3=101  38 
<?  A  1-2=120  21 

1  A  1,  pyr.,=100 


A  1,  t)yr.,= 
A  1,  ba8.,= 


130  33 


U  A  U,  pyr.,=107°  18' 
U  A  U,  ba8.,=113  54 

1  A  1-/=140  2 
1-2  A  1=156  69 
3-3  A  1=161  16 


Cleavage:  1  most  distinct,  1-i  interrupted,  0  traces. 
Twins :  composition-face  I ;  also  i4.  Crvstals  usuaUy 
octahedral  in  form,  resembling  f.  496.  '  Also  reniform 
with  columnar  structure ;  and  massive  granular. 

H.=4-5— 5.     G.=5-9— 6-076.     Lustre  vitreous,  in- 
clining to  adamantine.    Color  white,  yellowish-white,         Sohlackenwald. 
pale  yellow,  brownish,  greenish,  redmsh ;  sometimes 
almost  orange-yellow.     Streak  white.     Transparent — translucent.     Frac- 
ture uneven.     Brittle. 

Ck>mp.— Ca  W=Iiime  19*4,  tungstic  add  80-6=100. 

Analyses:  1,  Klaproth  (Beitr.,  iii.  44);  2,  Benselina  (Afh.  i  Fys.,  iv.  805);  8,  4,  Brandes  dt 
Bucbolz  (Schweig.  J.,  xx.  285);  6,  Himmelbach  (ZS.  G.,  xv.  607);  6,  Bernouilli  (Pogg.,  «xl  607); 
7,  Choabine  (Ann.  d.  M.  Buss.,  817,  1841);  8,  Rammelsberg  (Pogg.,  Ixxyiil  514);  9,  Bowen  (Am. 
J.  ScL,  V.  118);  10,  P.  A.  Genth  (Am.  J.  Set,  XL  xxvuL  252);  11,  Domeyko  (Ann.  d.  M.,  IV.  ill 
16);  12,  Delesse  (Bull.  G.  Soc.,  IL  x.  17): 

W  Ca  Si  Fe 

1-26,  Stn  0'76=97'45  Klaproth. 

=99*82  Beraeliua. 

=99-06  Brandes  k  Buchol& 

1-50,  Ca  and  £l  1  '1  =98-64  Brandes  k  B. 
ir^^iijg  tr.,  ign.  050  Himmelbach. 

=99-96  BemouillL 

,  Big  0'65=97-94  Oh.    G.=6-0Y1. 

=100-20  Rammelsberg.    G.=6-08 

1-03,  Sin  0-31=99-29  Bowen. 
0-18,  Sn  0*13,  Ca  0-08=99-22  Genth. 
— f  Cu  3-30=97*86  Domeyko. 
— =99-75  Delesse. 


1.  Oamwall 

76-26 

18-70 

1-60 

2.  Westmannland,  Sweden 

80-42 

19-40 



8.  Sohlackenwald 

78-00 

19-06 

2-00 

4.  Zinnwald 

76-50 

16-60 

2-94 

6.  Biesengebirge 

80-10* 

19-80 

6.  Trayersella 

80-70 

19-26 

.— 

7.  Katherinenbuig 

78-41 

18-88 



a  Neadorf 

78-64 

21-56 

9.  Monroe,  Ot 

76-05 

19-36 

2-54 

10.  Bangle  M.,  N.  0. 

79-52 

19-31 



11.  Iilamaoo,  Ghfli 

76-76 

18-06 

0-75 

12.  Framont 

80-35 

19-40 

*  Traoaof  liliea. 
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606  OXYGEN  OOMPOrNBS. 

The  brothers  Elhoj-art  objJned  (see  for  ret  under  Woltbam)  W  68,  Ca  30,  ign.  2=  K4). 

Pyr.,  eto.— B.B.  in  the  foooepa  Aises  at  6  to  a  Bemi-transparent  glass.  Soluble  with  borax  ti 
a  transparent  glass,  which  afterward  becomes  opaque  and  crystailine.  With  salt  of  phosphorui 
forms  a  glass,  colorless  in  outer  flame,  in  inner  green  when  hot,  and  fine  blue  cold ;  yarieties  oon« 
taining  iron  require  to  be  treated  on  charcoal  with  tin  before  the  blue  color  appears.  In  muriatic 
or  nitric  acid  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Obs. — Tungstate  of  lime  is  usually  assodated  with  crystalline  rocks,  and  is  commonly  found  in 
connection  with  tin  ore,  topaz,  fluorite,  apatite,  molybdenite,  or  wolfram,  in  quarte. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia;  in  the  Riesengobirge ;  in  fine  crystals  at 
Caldbedc  Fell,  near  Keswick,  with  apatite,  molybdenite,  and  wolfram.  Also  at  Schellgaden  in 
Salzberg;  Neudorf  in  the  Hans;  Ehrenfriedersdorf  in  Saxony;  Posing  in  Hungary;  Traversella 
hi  Piedmont,  in  fine  crystals,  sometimes  transparent ;  Balecarlia  and  Bitsberg  in  Sweden ;  Fra- 
mont  in  the  Yosges,  with  pyrite  in  polished  crystals,  giving  Delesse  for  the  angles  of  octahedron 
1,  100**  6'  and  130°  81',  G.=6*O0;  at  the  copper  minos  of  Ilamuco,  near  Ghuapa  in  Chili,  of  a 
reddish-gray  color,  mixed  with  green,  due  to  chrysocolla. 

In  the  United  States,  c^ystauized  and  massive  at  Lane's  Mine,  Monroe,  and  at  Huntington, 
Conn.,  with  wolfram,  pyrite,  rutile,  and  native  bismuth,  in  quartz;  at  Chesterfield,  Mass.,  in 
albite,  with  tourmaUne;  in  the  Mammoth  mining  district,  Nevada;  at  Bangle  mine,  in  Cabanas 
Co.,  N.  0. ;  and  FLowe  mine,  Mecklenburg  Co.,  some  crystals  at  the  latter  loctdity  having  a  nudeua 
of  wolfram. 

Tungstio  acid  was  discovered  in  this  spedes  by  the  Swedish  chemist  Sdieele,  in  1*781.  The 
word  tungsten^  first  used  by  Cronstodt,  is  Swedish  for  heavy  sUme. 

Alt— Occurs  altered  to  wolfram,  a  tungstate  of  iron  and  manganese,  by  the  action  of  a  solutioii 
of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron  arising  from 
the  decomposition  of  pyrite.    Also  to  kaolinite  (at  Ehrenfriedersdorf). 

616.  OUPROSOHIIBUTS.    X  D.  WhUney,  Proc  Cal  Acad.,  iii  287,  1866. 

Crystalline-granular.     Cleava^  distinct  in  one  direction. 
H.=4-5— 5.    Lustre  highly  vitreous.     Color  pistachio-green,  passing  to 
olive-  and  leek-gi'een.    Streak  light  greenish-gray. 

Oomp.— 0.  ratio  for  S,  W=l :  8;  Cn  W  +  2  Ca  W=Tung8tlc  acid  t8*43,  oxyd  of  copper  8*95, 
lime  12*62=100.    Analysis:  Whitney  G*  c-): 

W  79-69        Cu6-77        {"e  081        Oa  10-96        tt  1-40 =99-1 2. 

P3rr.,  etc.— In  the  closed  tube  blackens,  and  gives  off  water.  6.B.  fuses  on  the  edges  to  a 
black  glass,  and  colors  the  flame  an  intense  green.  On  charcoal  blackens,  fhses  with  a  little 
intumescence,  forming  finally  a  slag  containing  minute  partides  of  metallic  copper.  With  fluxes 
gives  tungstio  acid  and  copper  reactions.  Easily  soluble  in  muriatic  acid,  tungstic  add  being 
separated. 

Obs. — Occurs  in  the  vicinity  of  La  Paz,  Lower  Oalifomia,  in  a  red  metamorphic  rock,  assodated 
with  black  tourmaline. 

Domeyko  has  analyzed  a  mineral  from  CSiili  containing  8*8  p.  a  of  ozyd  of  copper.  See  under 
SoHBELXTB,  anaL  11. 

616.  STOLZITB.  Sdieel-Bleispath  jBreif^,  Char.,  14,  1820.  Tungstate  of  Lead.  Bleisdieelai, 
Wolframbleierz,  Soheelsaures  Blei,  Cferm,  ScheeUtine  Bead,,  Tr.,  iL  662, 1832.  Stolzit  Eaid,, 
Handb.,  604,  1845. 

Tetragonal.  (>Al-i=122*'  33';  a=l-567.  Usual  forms  octahedral. 
Observed  planes :  Z,  1,  i,  2, 1^ ;  sometimes  heinihedral. 

0  A  i=132^  4'      1  A  1,  pyr.,=99°  W      U  A  H  PF-j=106°  SV 
O  A  1=114  17      1  A  1,  ba8.,=131  25       14  A  U,  W,=114  64 
0  A  2=102  42      2  A  2,  pyr.,=92  46  2  A  2,  ba8.,=154  86 

Crystals  often  indistinctly  aggregated.     Cleavage:   0  imperfect;  1  still 
more  so. 
H.=2"75--3.    G.=7'87— 8-13    Lustre  resinous,  subadamantine.    Coloi 
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green,  yellowifih-gray,  brown,  and  red. 
lucent. 


Streak  xincolored.    Faintly  trans- 


Oomfv— ^b  W^Tnngstio  add  61,  ozyd  of  lead  49=100.  AnalyBes:  1,  Lampadhis  (Sohw.  J^ 
TzzL  264);  3,  Elerndt  (J.  pr.  Ch.,  zUL  116): 

W  l*b  Oa       f'e,Mii 

1.  Zinnwald  61-76         48*26  =100  Lampadius. 

2.  "  (1)61-736        45-993        1-397        0  471  Kemdt 

Pyr.,  etc^— B.B.  decrepitates  and  fuses  at  9^  *■;,  a  ciystallme,  lustrous,  metallic  pearL  With 
soda  on  chaicoal  yields  metallic  lead.  With  salt  of  pLosphorus  gives  in  O.F.  a  colorless  glass, 
-which  in  R.F.  becomes  blue  on  cooling.  Decomposed  by  nitric  add,  leaving  a  yellow  residue  of 
tungstic  add. 

Obfli^ — Stolzite  occurs  at  Zinnwald  in  Bohemia,  with  quartz  and  mica ;  at  Bleiberg  in  Oarinthia, 
wiUi  molybdate  of  lead;  in  Chili,  province  of  Goquimbo;  at  Southampton,  Mass. 

This  spedes  was  first  made  known,  according  to  Brelthaupt,  by  Dr.  Stohs,  of  Teplit& 

617.  WniiFXlNITB.  Plumbum  spatosum  flavo-rubrum,  ex  Annaberg  Anstr.  v,  Btfrn, 
Lithopb.,  i  90,  1772.  Karntherisoher  Bleispath  v,  Jacquiiif  MiscelL  Austr.,  ii.  1781,  Vienna; 
Wulfen,  AbhandL  K.  Bleisp.,  Wien,  1786,  foL  Plomb  jaune  de  tide,  ViL  387,  1788.  Qelbbleiers 
WeriL,  Bergm.  J.,  384^  1789.  Yellow  Lead-spar,  Molybdenated  Lead  Ore,  Ktrwan,  iL  212,  1796. 
Plomb  molybdate  Si,  liL  358,  1801.  Molybdate  of  Lead.  Molybdanbleispatb,  Bleimolybdat, 
Germ.    Melmose  BeutL,  il  664,  1882.    Wulfenit  EaitL,  Handb.,  504^  1841. 

Tetragonal.  Sometimes  hemihedral.  (?  A  1-^=122'*  26';  a=V5U. 
Observed  planes :  0 ;  square  prismatic,  ly  i-i ;  octagonal  prismatic,  i-3, 
H-^  Hj  H;  octahedral,  X,  |,  |,  1,  |;  J  -f,  J-i,  fi,  1-i,  f  i.  In  modified 
gquare  tables  and  octahedrons. 

0  A  1=114°  12'  1  A  1,  bas.,=13r  85' 

1  A  1,  pyr.,=99  40    14  A  H  pjT.,=106  44 


t-i  A  f  f,  ba8.,=92°  43' 
y,  A  I-i,  bas.,=76  23 


49f 


498 


FhenizTille. 

Cleavage :  1  very  smooth ;  0  and  \  much  less  distinct 
massive,  coarse  or  fine,  firmly  cohesive*  Often  hemi- 
hedral in  the  octagonal  prisms,  producing  tlius  tables 
like  f.  500,  and  octahedral  forms  having  the  pris- 
matic planes  similarly  oblique. 

H.=2-75— 3.  G.=6-03— 7-01.  Lustre  resinous  or 
adamantine.  Color  wax-yellow,  passing  into  orange- 
yellow  ;  also  s'skin-  and  olive-green,  yellowish-gray, 
grayish-white,  brown;  also  orange  to  bright  red. 


Phenizville. 


Also  granularly 


Pndbram. 
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608  OXYGEN  0OMPOtJin)6. 

Streak  white.    SubtrftDsparent — Bubtranslaceiit.    Fracture  Bubconcboidal 
Brittlo. 

Var.«— 1.  Ordfnary,  Color  yeOow.  2.  VanaeUfefrmt,  Ck^lor  orange  to  bright  red,  a  Tar»eti 
occurring  at  Phenixville,  Pa. 

Dauber  found  for  the  angle  1  A  1,  in  crjstala  fromBleiberg,  ISl*"  42';  ft.  Berggieshiibel,  131**  47'; 
fr.  Phenixrille,  131°  60';  fV.  Zinnvald,  131°  57';  and  v.  Zepharovich,  for  crystals  fir.  Prsibran^ 
131'  48'  38".  The  last  corresponds  to  114'  8'  for  0  A  1.  Desdoizeaux  fonnd  for  O  A  I  on  Anti 
oquia  cr7Stal8=114*  20',  and  1  A  l=18l'  40'. 

Oomp.— l>bflo=Molybdic  acid  385,  oxyd  of  lead  61  •6=100.  Analyses:  1,  G^bel  fflchw.  J. 
myii.  71);  2,  Mailing  (Rammelsberg  1st  SuppL,  59);  3,  4,  Parry  and  J.  Brown  (Proa  PhiL  Soc 

Glasgow,  April,  1847);  6,  ^  "  -  -    -    .    — 

246h 


fio 

^b 

1.  Caiinthia 

40-5 

69-0=99-5  GobeL 

2. 

40-29 

61-90=102-19  MeUing. 

8.        " 

89-30 

60-85=99-65  Parry. 

4. 

89-19 

60'23=99-42  Brown. 

6.  Zacatecas 

37-65 

62-35 = 1 00  Bergemann. 

6.  Phenixville,  yelhw 

88-68 

60-48=99-16  Smith.    G.=6-96. 

7.            " 

red 

37-47 

60-80,  V  l-28=99-06  Smith. 

A  molybdato  of  lead  fh>m  Pamplona,  S.  A.,'  afforded  Boussingault  (Ann.  Ch.  Pbya.,  zIy.  325} 
Pb  78-8,  flo  10-0,  C  2-9,  HCl  1*3, 1?  I'S,  Cr  1-2,  Pe  1-7,  3tl  2*2,  quartz  8-7=98-1.  He  considers 
it  a  basic  salt,  with  the  formula  I*b'Mo.  Klaproth,  who  made  the  first  complete  analy^s,  obtained 
flo  84-25,  l>b  64-02  (Beitr.,  ii  275).  A  crystallized  wulfenite  from  Chili  gave  Domeyko  (Ann.  d. 
M.,  lY.  lit  15)  flo  46-12,  l^b  47-00,  Ca  0-88;  corresponding  to  2^bfio+Caflo.  The  red  color 
of  the  Phenixville  mineral  was  shown  to  be  due  to  Tanadic  acid  by  Smith.  The  massive  wnlf^iite 
of  Garmisch  is  a  mixture  of  the  mineral  with  quartz,  carbonate  of  lead,  etc.  (Wittstein  in  Viertel- 
jahrsschr.  pr.  Pharm.,  vii.  70). 

Pyr.,  etc^ — ^B.B.  decrepitates  and  fuses  below  2 ;  with  borax  in  O.F.  gives  a  odorless  glass,  in 
R.F.  it  becomes  opaque  black  or  dirty  green  with  black  fiocks.  With  sail  of  phosphorus  in  O.F. 
gives  a  yellowish-green  glass,  which  in  B.F.  becomes  dark  cpreen.  With  soda  on  charcoal  yields 
metallic  lead.  Decomposed  on  evaporation  with  muriatic  acid,  with  the  formation  of  chlorid  of 
lead  and  molybdic  add ;  on  moistening  the  residue  with  water  and  adding  metallic  zinc,  it  gives 
an  intense  blue  color,  which  does  not  fade  on  dilution  of  the  liquid. 

Ob8« — This  species  occurs  in  veins  with  other  ores  of  lead.  Found  first  at  Bleiberg,  Sdiwaf- 
senbach,  and  Windisch-Kappel,  in  Carinthia;  also  at  Ruskitza  in  Austria;  at  Betzbanya  and 
Szaska  in  Hungary;  at  Przibram;  at  Moldawa  in  the  Bannat,  where  its  crystals  are  red,  and 
have  considerable  resemblance  to  diromate  of  lead ;  in  the  Kirghis  Steppes  in  Russia ;  at  Anna- 
berg,  Schneeberg,  and  Johanngeorgenstadt  in  Saxony;  at  Badenweiler  in  Baden;  sparingly  nt 
Chalanches,  Dept.  of  Is^re,  in  France ;  in  the  gold  sands  of  Rio  Chioo  in  Antioqnia,  Colnmbia. 
S.  A. ;  in  Lackentyre,  Kirkcudbrightshire,  Scotland. 

It  is  found  in  small  quantities  at  the  Southampton  lead  mine,  Mass. ;  in  fine  yellow  and  reddish 
orange  to  red  crystals  (lig.  499,  and  also  in  thin  tables)  at  Wheatley's  mine,  near  Phenizville,  Pa. : 
at  the  Comstock  lode  in  Nevada;  at  Empire  mine,  Inyo  Co.,  Cal. ;  in  the  Weaver  dist.,  Arizona. 

For  recent  papers  on  ciyst.  see  Dauber,  Pogg.,  cvii.  267;  Dead,  Ann.  Ch.  Phys.,  HL  IL  448; 
v.^pharovich,  Ber.  Ak.  Wien,  liv.  278,  1866;  J.  L.  Smith,  Am.  J.  Sci.,  II.  xx.  245. 

618.  PATERAITE.    Paterait  BditL,  C.  v.  Hauer,  Jahrb.  G.  Reichs.,  vii  196,  1866^  :dy.  803. 

Amorphous.    Color  black. 

Composition  Co  flo.    Analysis  by  Laube  (L  a,  xiv.  803) : 

flo  80-0    Bi20    Pel6-6    Oo  27-0    fl  8*6    8  12*0,  inaoL  3*8=100. 

The  first  examination  of  this  mineral  was  by  Patera,  and  was  only  qualitative.  He  fomd 
molybdic  add,  silica^  bismuth,  iron,  cobalt,  and  sulphur.  Jokely  states  (Jahrb.  G.  Reichs.,  viiL  35) 
that  it  consists  prindpally  of  vanadic  and  molybdic  adds  and  cobalt.  Lanbe's  analysis  confirms 
Patera's  result  The  mineral  is  so  intimately  mixed  with  pyrite  and  bismuthinite  that,  even  with 
the  greatest  care,  it  could  not  be  completely  separated.  Subtracting  the  bismuth,  Iron,  and  sul- 
phur in  the  above  analysis,  molybdate  of  cobalt  remains,  which,  acwrding  to  Laube,  ia  the  tnif 
mineral. 
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TUNG8TATB8,   MOLYBDATE8,   VANADATES.     •  GOft 

S3,  in  the  closed  tube  gives  water,  a  sublimate  of  moljbdic  addf  and  vapors  of  sulphurous 
add.  On  charcoal  melts  easily  to  a  black  bead,  giving  a  white  coating.  With  borax,  bead  green 
when  hot  (iron),  blue  when  cold  (cobalt).    Easily  soluble  in  acids. 

Discovered  by  Yogi,  in  the  Ellas  mine,  Joi»chimsthal,  with  uranium  ores. 

Named  firom  A.  Patera,  who  first  examined  it 


619.  DBOHBmTB.  C  Bergejnann^  Pogg.,  Ixxx.  893,  1850.  Arseoxen  v,  Kob^  J.  pr.  Ch.,  L 
490,  1850.  Eusynchit  J^cher  <b  Kessier^  Ber.  Ges.  Freiburg,  1854,  Jahrb.  Min.  1855,  670. 
?  Bhombischer  Vanadit  Zippe^  Ber.  Ak.  Wien,  xliv.  1861  (see  under  Dbbcloiztte). 

Massive,  botryoidal,  nodular,  stalactitic  ;  sometimes  traces  of  a  columnar 
structure. 

H.=3— 4.  G.=5*6— 5*81.  Lustre  of  fresh  fracture  greasy.  Color  fine 
deep  red  to  yellowish-red  and  brownish-red ;  also  leather-yellow.  Streak 
orange-yellow  to  ochre-  and  pale  yellow. 

Var. — ^The  original  decheniie  was  from  Dalm,  near  Nieder  Schlettenbach,  in  the  Lauter  Valley, 
Bhenish  Bavaria,  and  was  dull  red  to  yellowish-red  in  color,  botryoidal  in  surface,  with  G.=5'81. 
ArcBoxerte  is  from  the  same  locality,  and  is  like  dechenite  in  all  its  characters,  except^  accord- 
ing to  Bergemanu,  a  duller  reddish-brown  color,  which,  however,  is  not  distinctive. 

The  EusynchUe  is  fronl  Freiburg  in  Brisgau,  yellowish-red  to  leather-yellow  in  color,  with  G.= 
6*696,  Ramm.,  and  H.=3*5 ;  it  occurs  in  nodular  and  stalactitic  forms. 

Ooinp.— l^b  V,  or  vanadate  of  lead,  according  to  the  older  analyses ;  but  probably  in  all  cases 
vanadate  of  lead  and  sine,  with  the  formula  (]?b,  2n)  V^. 

Analyses:  1-3,  0.  Bergemann  (L  c.);  4,  id  (Jahrb.  Min.  1857,  897);  6,  v.  KobellO-C-);  6, 
Fischer  ft  Nesaler  (1.  a);  7,  8,  C.  Czudnowicz  (Pogg.,  czx.  17);  9,  Ramm.  (J.  pr.  Ch^  xcl  418) ; 

V        Ph        Zn 

1.  Bahjif  Dechenite^  red   47-16    52-92 =  1 00*08  Bergemann. 

2.  "  "  "      4610    53-72     =99*82  Bergemann. 

8.      "  "        ywh.  49-27    60-67     =99  84  Bergemann. 

4.      "      Arceoxene         16-81    5-i-55  18-11,  As  10-52,  Si,  Fe  1-84,  P  <r.=99-83  Berg. 

6.      "  **  48-7  16-32  KobeU. 

6.  Freiburg,  Eusynchik   2269    55-70  ,  ^i  0-94,  V  20*49=99-82  F.  &  N. 

56-47  16-78,  Si  3-20,  P  tr.  =  lOO  Czudn. 

68-91  21-41,  Si  5-51,  P  tr.=  100  Czudn. 

67-H6  15-80,  Cu  0-68,  P  1-14,  Is  0-60=100  Eamm. 


7.  "  "  [23-55 

8.  "  "  [19-17 

9.  "  "  [24-22 


The  fact  that  both  dechenite  and  eusynchite  contain  a  considerable  amount  of  oxydof  zinc  \vas 
shown  by  G.  J.  Brush  in  1857  (Am.  J.  9ci.,  II.  xziv.  116),  and  tlie  identity  of  eusynchite  and 
aneoxene  with  dechenite  suggested.  Fischer  &  Nessler's  method  of  determining  the  vanadic  acid- 
was  incorrect  (Czudnowicz). 

Pyr.,  etc. — B.B.  fuses  easily  without  decrepitatioa  to  a  yellow  glass.  On  charcoal  in  B.F. 
gives  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becomes  green  (ziilt). 
With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  R.F.,  becoming  yeUowish-greeu. 
to  yellow  in  O.F.  Decomposed  by  hot  muriatic  acid,  yielding  an  emerald-green  solution.  This- 
treated  with  alcohol,  boiled  and  decanted  from  the  separated  chlorid  of  lead,  yields,  alter  evapora- 
tion, a  solution  which,  diluted  with  water,  has  an  azure-blue  color  (v.  Kobell). 

Obs. — Occurs  with  other  ores  of  lead. 

Discovered  at  Dahn  by  Dr.  Krantz. 

Named  after  the  German  geologist,  von  Dechen. 


620.  DBSOZiOIZrrB.  A,  Damour^  Ann.  Ch.  Fhys.,  III.  zlL  72, 78, 1864.  RhonbischerYanadit 
ZippCf  Ber.  Ak.  Wien,  xliv.  1 197, 1861,  Tschermak,  ib.,  IL  157. 

Orthorhombic.     I A  7=100°  28';  OA  1.1=143**  14' ;  a  :  5  :  <?=0-74T.' 
1 : 1  2062.    Angles,  Descloizeaux : 
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601  t^  A  i^=122°  6'  1-5  A  1-2,  ov.  bafle,=91*42- 

14  A  14,  top,=116  25  1-2  A  14=147  35  • 
1-2  A  1-2,  a^.,=127  10  OA  1-1=148  12J 
1-2  A  1-2,  ov.  1-X,=115  10 

Qeavage  none.    Plane  1-2  brightest,  14  undulated  ; 

irf  vertically  striated. 

H.=3-5.      G.=5-839.     Lustre   bright.      Color 

black  to  olive-brown  ;  smallest  crystals  olive-green, 

with  a  chatoyant  bronze  lustre ;  by  transmitted 
liffht  along  the  edges  light  brown  inclming  to  red ;  on  a  surface  of  fracture, 
colors  zoned  with  straw-yellow,  reddish-brown,  and  black ;  nearly  clear  at. 
middle  and  darkest  at  extremities  of  crystals. 

Oomp.— ^b*  V=Vaiiadic  add  29-3,  oxyd  of  lead  70*7= 100.    Analyses :  Damoar  (La): 


(I)  22-46 


^b 

64-70 


2q 
2-04 


Cu 
0-90 


1-50 


Mn 
5-32 


2-20 


CI 
0-32 


600 


Sand 
8-44=98*88. 


The  oxyds  of  manganese,  iron,  copper,  and  zinc  are  regarded  as  impurities. 

Pyr.,  etc. — In  the  closed  tube  gives  water.  B.B.  on  charcoal  fltses,  and  is  partially  reduced 
to  a  globule  of  metallic  lead  enveloped  in  a  black  scoria.  With  borax  in  "RJF.  a  green  glass,  and 
with  nitre  in  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phosphorus  in  R.F.  a  glass  of 
a  chrome-green  color,  which  is  orange-yellow  in  the  O.F.    Dissolves  in  cold  dilute  nitric  acid. 

Obs. — Occurs  in  small  crystals,  1  to  2  mm.  thick,  clustered  on  a  siliceous  and  ferruginous  gangue 
from  South  America,  and  associated  with  acicular  green  pyromorphite. 

Zippers  vanadUe  (L  a)  is  referred  to  descloizite  by  A.  Schrauf  (Pogg.,  civL  355,  1862).  The 
mmeral  occurs  at  Buappel  in  Carinthia,  in  small  clove-brown  rhombic  octahedrons,  with  G.=5-83. 
Tschermak  obtained  in  his  analysis  (Ber.  Ak.  Wien,  xliv.  ii.  158)  V  45-7,  Ph  54-3=100  (with  no 
zinc,  although  looked  for),  and  referred  the  species  to  deehenite.  Grailich  &  Weiss  (Pogg.,  L  c.) 
make  the  form  orthorhombic,  and  the  angles  1-2  A  1-2=125"*  28'— 125'*  56',  113"  15—113"  85', 
and  90"  8'— 91**  30'.  But  A.  Schrauf  finds  for  the  same  angles  126''-128",  114i'*-115i%  91"— 
92°,  agreeing  closely  with  the  above  of  descloizite.  Schrauf  suggests  that  both  descloizite  and 
vanadite  are  deehenite;  and  Tschermak  (Fogg.,  cxviL  349)  that  vanadite  and  deehenite  are  one 
species,  and  descloizite  an  altered  vanadite. 

Named  after  the  French  mineralogist  Desdoizeaux. 

620 A  Vanadate  of  Lead^  from  Phenixville,  Pa.  A  thin  crystalline  crust  of  a  dark  purple, 
almost  black  color,  but  dark  hyacinth-red  by  transmitted  light,  and  of  a  dark  yellow  streak, 
occurs  covering  Quartz,  ferruginous  clay,  and  wulfenite,  at  Phenixville.  With  a  magnifying  glasa 
it  appears  to  consist  of  minute  lenticular  crystals.  It  could  not  be  wholly  separated  from  the 
associated  wulfenite  and  other  impurities  for  analysis,  and  the  result  obtained  is  therefore  not 
wholly^  satisfactory.  J.  L.  Smith  found  (Am.  J.  ScL,  II.  xx.  247,  1855):  V  11-70,  fio  20*14,  ^b 
5501,  Sn,  Xl  6-90,  Ou  1*13,  sand  2-21,  aq  2-94=99-03.  Subtracting  the  lead  required  by  the  molyb- 
dic  acid  to  make  wulfenite,  it  leaves  22*82  p.  a  for  the  11*70  of  vanadic  acid ;  which  is  nearer  the 
composition  of  descloizite  than  that  of  deehenite. 


621.  VANADINITB.  Flomb  brun,  Braunbleierz  of  Zimapan,  early  auOuyn,  Oiromate  do 
Plomb  brun  (from  Descotll's  anaL)  Brongn.y  Min.,  IL  204,  1807.  Yanadinbleieiz  G.  Bose^  Pogg^ 
xxix.  455,  1833.  Yanadinit  v.  Kob.,  Grundz.,  283,  1888.  Vanadate  of  Lead.  Yanadinspath, 
Yanadinbleispath,  Yanadinsaures  Blei,  Germ.    Plomo  pardo  Domeyko, 


Hexagonal.  In  simple  hexagonal  prisms,  and  prisms  terminating  in 
planes  of  the  pyramids  1,  |^,  1-2,  and  2-2  ;  1  A  1,  over  terminal  edge,  142^ 
58',  0  A  1=14:0^  34', /A  1=130°.  Usually  in  implanted  globules  or  incrus- 
tations. 

II.=^-75-3.  G.=6-6623-7-23;  6*886, Carinthia, Ramm. ;  6-863,Berc- 
sof,  Stnive.     Lustre  of  surface  of  jfracture  resinous.     Color  light  brownisli* 
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V 

^b 

Pb 

01 

1.  Zimapoa 

74-00 

26-33 

2.  Scotland 

28*44 

66-33 

706 

2-45 

8.       ? 

16-86 

63-73 

6-62 

2-26 

4.  Oarinthia 

n-41 

69-68 

6-52 

2-23 

6.  Beresof 

16-98 

71-78 

7-18 

2-46 

6.       « 

14-54 

71-14 

7-18 

2-46 
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yellow,  straw-yellow,  reddish-brown.     Streak  white  or  yellowish.    Sub 
translucent — opaque.    Fracture  uneven,  or  jfllat  conchoidal.    Brittle. 

Oomp^^b" V + i Pb  01= Vanadate  of  lead  903,  chlorid  of  lead  9*7= 100.  Analyaea •  1, Ben 
seliua  (Schw.  J^  Iziii.  119);  2,  R  D.  Thomson  (Thorns.  Min.,L  674);  3,  Damonr  (Ann.  d.  M.,  III. 
xi.  161);  4^  Banunelsberg  (Min.  Ob.,  316);  5,  6,  Stnire  (Verh.  Kin.  Qes.  St  Petersb.,  1857) : 

,  3Po«fi» 0-67=100  Bert 

,  3Pe  and  9i  016=99-43  Thomson. 

,  2n6-35,  Cu  2-96,  fi  3-80=101-60  D. 

0-96=96-79  Ramm. 

8-08=  101-43  Stnive. 

2-79=98-11  Stnive. 

Tyr^  eto.— In  the  dosed  tube  decrepitates  and  yields  a  faint  while  sublimate.  B.B.  fbses 
easily,  and  on  chareoal  to  a  black  lustrous  mass,  which  in  RF.  yields  metallio  lead  and  a  coating 
of  chlorid  of  lead ;  after  completely  oxydlzing  the  lead  in  O.F.  the  black  residue  gives  with  salt 
of  phosphorus  an  emerald-green  bead  in  R.F.,  which  becomes  light  yellow  in  O.F.  Gives  the 
chlorine  reaction  with  the  copper  test  Fused  with  8  parts  of  bisulphate  of  potash  forms  a  dear 
yellow  mass,  which  on  oooUng  reddens,  becoming  finally  of  a  pomegranate-yellow  color.  Decom- 
posed by  muriatic  add. 

If  nitric  aqid  be  dropped  on  the  crystals  they  become  first  deep  red  from  the  separation  of 
vanadic  add,  and  then  yellow  upon  its  solution. 

Obs.— nils  mineral  was  first  discovered  at  Zimapan  in  Mexico,  by  Del  Rio.  It  has  sinoe  been 
obtained  among  some  oi  the  old  workings  at  Wanlockbead  in  Dumfriesshire,  where  it  occurs  in 
small  globular  masses,  sprinkled  over  calamine,  or  forming  thin  coatings  on  the  surface  of  that 
mineral,  and  also  in  hexagonal  crystals,  the  largest  not  more  than  ^  in.  across ;  also  at  Beresof  in 
the  Ural,  witii  pyromorphite ;  and  near  Windisch  Kappel  in  Carinthia,  in  crystals,  the  angles 
as  above  given.  This  mineral  has  never  been  found  at  Wicklow,  Ireland,  although  so  reported  by 
Thomson  (Greg  and  Lettsom). 

Schabus  gives  for  the  forms  fVom  Windisch  Kappel  j;  1 ;  i;  1,  |;  Z  1,  2-2 ;  0,  j;  1,  f ;  0, 7;  1, 
1-2.  The  basal  angle  of  pyramid  1  in  diflferent  crystals  was  78'  46—78*  54'.  The  angles  are 
very  near  those  of  mimetite  and  pyromorphite,  the  basal  angle  in  the  former  being  79**  24'— 80^ 
48' ;  and  in  pyromorphite  of  Bleistadt,  SO*"  40'  (Fogg.,  a  297). 

Kokscharof  regards  the  czyst^s  from  Beresof-  as  pseudomorphs  after  pyromorphite;  and 
Struve  observes  that  the  crystals  contain  at  centre  a  portion  of  unaltered  pyromorphite  (Min. 
RussL,  ilL  44).  Del  Rio  discovered  this  species  at  Zimapan,  and  obtained  from  it,  in  1801,  80*72 
of  oxyd  of  lead,  and  14*8  of  a  now  metallic  acid,  the  basis  of  which  he  called  Bryihronium.  This 
result  was  set  aside  by  himself  in  the  Ann.  des  ScL  Nat  de  Madrid,  Feb.  1804  (Ann.  d.  M.,  iv. 
1819),  and  also  by  Descotils  in  the*  Ann.  Ch.,  liii.  1805,  both  of  whom  made  the  add  the  chromio, 
and  the  mineral  a  broum  chromate  of  load.  The  metal  vanadium  was  not  discovered  by  Sefstrom 
until  1830,  and  then  in  iron  made  of  ore  from  Taberg,  Sweden ;  and  in  the  same  year  W5hler 
showed  that  Del  Rio's  lead  ore  was  a  vanadate. 

622.  VOLBORTHITB.    JBkss,  BuIL  Aa  St  Pet,  iv.  1838,  and  J.  pr.  Oh.,  xiy.  52.    Enaufflte. 
Vanadate  of  Oopper.    Yanadinsaures  Kupfer. 

Hexagonal.  In  small  six-sided  tables,  often  aggregated  in  globular  forms. 
Cleavage :  in  one  direction  very  perfect. 

H.=3r— 3'5.  G.=3*55,  Credner.  Lustre  pearly  to  vitreous.  Color 
olive-green,  citron-yellow.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters  translucent 

Oomp. — According  to  Hess  (1  <^)  ^  hydrous  vanadate  of  oopper. 

P3rr^  eta — ^B.B.  on  charcoal  Aises  easily  to  a  black  bead,  which  in  the  Inner  flame  becomes 
blac^ish-gray.  With  soda  or.  charcoal  jrields  copper;  with  borax  and  salt  of  phosphorus  reao< 
tions  for  oopper.  Fused  with  soda  in  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  acidulated  with  muriatic  acid  and  boiled,  gives  an  emerald-green  solu- 
tion, and  this  diluted  with  water  becomes  blue ;  v.  KobelL 

Obfl. — ^From  Syssersk  and  Nischne  Tagilsk  in  the  Urals,  where  it  was  found  by  Dr.  A.  Yolborth , 
and  tforn  several  mines  of  the  Permian  formation  in  the  government  of  Perm,  especially  at  the 
AlezandrofTmine  in  the  Motowilich  District 
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62  2 A.  Takadatb  of  LnrB  and  Cofpbr  (Kalk-Yolborthit).  Near  yolboiihite,  but  oontainlng 
Kme,  and  found  at  Friedenchsrode  in  Thuringia.  There  are  two  yarietiea,  aooording  to  Grednet 
(Pogg.,  bcciv.  546,  1S48);  (1)  a  g^en,  in  thin  tables,  deaving  easily  in  one  direction,  greenish- 
yellow  in  streak,  pearly  in  lustre,  with  G.=3-496 ;  (2)  a  gray,  fine  crystaUine  granular,  brown* 
lah-yellow  in  streak,  with  H.=3-6,  and  G.=8-860. 

Analyses  by  (Jredner  (L  a): 

V  Cu  Ca  Ag  Jin      6 

1.  Green             {f)36'58  44-16  12*28  0*50  0-40  4-62,  gangue  0-10= 98-63 

2.  lAghtrgrem         [36-91]  88-90  17-40  0-87  0-53  4-62,       "       0-77=100. 
8.  Gray                   3902  88-27  16*66  0-92  0-62  606,       "       0*76=101-jr 

The  results  correspond  most  nearly  with  the  /ormula  (Cu,  Ca)*  V-faq.  The  ratio  of  Cu  to  Ca 
in  Na  1  is  about  5  :  2;  and  in  2  and  8,  3  :  2. 

623.  Ghileitb  Kenng^  Mohs'sche  Min.,  28,  1853  (Vanadate  of  Lead  &  Copper  Domaykc,  Ann. 
d.  M.,  IV.  ziz.  150,  1848 ;  Yanadinknpferbleierz).  This  ore  has  a  dark  brown  or  browniHh-tL.•^€!k 
color,  and  has  been  observed  only  in  an  earthy  state,  looking  much  like  a  ferruginous  day  ci 
earth.  It  occurs  in  cavities  in  an  arseno-phosphate  of  lead  along  with  amorphous  carbonates  •-f 
lead  and  copper.  B.B.  fuses  easily,  and  affords  a  blade  pearl,  a  Uttle  blebby ;  gives  a  dear  gre^*" 
pearl  with  s^t  of  phosphorus  or  borax,  and  a  globule  of  lead  oontaining  copper  on  dmrcoaL  In 
nitric  add  easily  soluble. 

GoMP. — ^b*  V + On'  V".    Analyses  by  Domeyko  (L  a) : 


V 

Is 

P 

Cu 

^b     FbCl    Oa    Pe^Sl    Si 

fi 

1. 

13-5 

4*6 

0-6 

14-6 

64-9       0*8       0*6       3*6       1*0 

2-70,  day  1*0=97*2. 

2. 

18-83 

4*68 

0-68 

16-97 

61-97     0-37     0*68     8*42     1-33 

2*70,    "     l-52=97-65. 

Oonsidering  the  arsenic  and  phosphoric  acids  as  combined  with  lead,  constituting'  the  ar8en^ 
phosphate  with  which  the  mineral  is  associated,  the  analysis  affords  very  dosely  the  abov» 
formula. 

This  ore  occurs  at  the  silver  mine  called  liTma  Grande,  or  Mina  do  la  Marqueza,  in  Chili.  tU 
recently  worked  for  copper  and  silver. 

628A.  Varuxdate  from  (he  Lake  Superior  Copper  Begion.  An  ore  similar  in  odor  and  dlAjey 
appearance  to  Domeyko's  mineral,  has  been  announced  by  J.  E.  Teschemacher  among  specimens 
from  tixe  Cliff  Mine,  in  the  Lake  Superior  Copper  Region.  The  presence  of  vanadium  was  ascer- 
tained  by  both  blowpipe  and  add  tests.  The  color  is  a  dark  chocolate,  and  also  a  bright  yellow. 
The  exact  state  of  composition  of  the  vanadic  add  is  doubtful.  There  is  no  ozyd  of  lead  in  the 
ore,  and  the  brown  variety  is  mixed  with  an  earthy  oxyd  of  iron ;  when  carefully  separated  from 
the  gangue  it  was  found  to  contain  nO  copper.    This  Min.,  531,  1850. 


6.  SULPHATES,  CHROMATES,  TELLURATES. 

In  crystalline  fonn,  specific  gravity,  and  color,  the  Sulphates  vary  almost 
indefinitely.  The  hardness  is  not  above  4.  The  Ohromates  have  bright, 
deep  red,  and  green  to  brown  colors,  with  the  hardness  2-5— 3'5.  No 
native  hydrous  chromates  are  known. 

The  compounds  of  sulphates  and  carbonates,  or  sulphato-carbonates, 
have  the  crvstallization  ot  the  sulphates,  the  carbonic  acid  beine  wholly 
Bubordinatea,  as  regards  the  form  produced,  to  the  sulphuric,  the  more 
powerful  acid.  Thus  leadhiUite  is  noinoeomorphous  with  anglesite,  celes- 
tine,  etc.,  sicsannite  with  dreelite,  and  lanarJdte  with  glauberite ;  and  these 
species  are  accordingly  here  included. 

Qtwral  Pyrognostic  Characters  of  (he  Sulphaie$.  The  sulphates  of  the  alkalies,  the  alkalice  earths 
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and  Qzyd  of  lead,  are  not  decomposed  bj  heating  in  the  matrass  or  dosed  tube;  other  lolphatea, 
Buch  as  those  of  protozyd  of  iron,  manganese^  etc,  arc  partially  decomposed  with  the  evolutioD 
of  sulphurous  and  sulphuric  acids.  On  charcoal  the  sulphates  of  the  alkalies  and  alkaline  earths 
are  in  R.F.  reduced  to  sulphids,  which,  moistened  with  dilute  muriatic  acid,  evolve  sulphuretted 
bjdrogen ;  the  other  sulphates  thns  treated  give  off  sulphurous  acid,  and  leave  earths  or  metallic 
oxrds,  or  metals  or  metallic  sulpfaids,  and  sometimes,  where  the  metal  is  volatile,  coat  the  coal 
with  ozyd.  All  non-volatUe  sulphates  when  fused  with  soda  or  neutral  oxalate  of  potash  on 
duirooal  jrteld  a  hepatic  mass,  which  is  more  or  less  absorbed  by  the  coal ;  when  this  is  removed, 
and  placed  on  a  bright  dean  surface  of  silver  with  a  drop  or  two  of  water,  it  stains  the  metal  yel- 
lowish-brown to  black  from  the  formation  of  sulphid  of  silver;  treated  vnth  muriatic  add  the 
fused  mass  evolves  sulphuretted  hydrogen.  In  soluble  minerals  the  sulphuric  add  may  be  readily 
detected  on  adding  to  the  solution  a  few  drops  of  soluble  baryta  salt^  which  produces  a  white 
predpiiate,  insoluble  in  adds  and  in  ammonia. 

I.  ANHYDROUS. 

ABBANGEMENT  OF  THE  SPEOIE& 
1.  Oxygen  ratio  heiiceen  bates  and  add  1 :  8. 
L  SULPHATTTE  aBOUP. 

625.  SULPHATITB  ^S  6e.|et|H, 


n.  GELESTITB  GBOUP.    Orthorhombio ;  /A /=  100' -105*. 


626.  ?Tatlobitb 

(»i+iNH*0)3 

£3 

(it+ifi)3 

629.  THKSABDm 

$aS 

630.  Barttb 

£a3 

631.  CsLCsnn 

Sr3 

632.  AjrHYDBTTB 

Ca3 

633.  Anqlbsitb 

^b3 

634.  ^ZssKOBm 

2n3 

635.  Lbadhillrb 

I*b3-h3l*b0 

seje4(5K,+iAm.) 

se.|e4(iK.+iH,) 
sejejNa, 

eejesiBa 

BOiiejOa 

sOsiejPb 
6e,|e,|Zn 
fi  e,|e,jPb+3  [6  e|e,|Pb] 


UL  CALEDONITB  GBOUP.    Orthorhombio;  /A /=abont  95*. 
636.  OAiaDOOTTH  ?l»b3H-(^b,Cu)C 

IV.  DBEELITE  QBOUP.    Bhombohednl;  ^Ai?=92*— 04^ 


637.  DsBBLm 
688.  SuSAniTB 
639.  GOHNELUTB 


(f:fta+iCa)3 
I»b5+3^b0 
?  S,  Cu,  01 


Be.|e.Kffi6+i6a) 
6e,|e,|Pb+8  [6e|e%|pb] 


V.  GLAUBEBITB  GBOUP.    Monodinic;  /A  J=88*-86*, 


640.  OlATTBEBITK 

641.  LA5ABKITE 


(i^a+iCa)3 


se,|e.K4Na,+iea) 
se,|e,|Pb-4j;6  e|e,pbi 

Digitized  by  VjOC 


614  oxTomr  oohpottnds. 

yi.  OBOOOITE  GBOUP.    Contain  chromic  add    Konodinic. 

642.  Cboooitb  t*bCi  6rei|0tp«» 

2.  Oxygen  ratio  deiween  loses  and  add  1  : 2. 
L  Contain  chromio  add  and  {Hrotoizjd  bases. 

643.  Fh(eniooohboitb  ^VOt"  6rs0t|Oe|Pb« 

644.  Vauqubldhtb  (f  l»b+iCu)»Cr*  €r,e«|e.|(}Pb+4€«)i 
646.  JosSiJTB 

IL  Contain  sesqnioxyd  bases. 

646.  PRTEom  (its*+il^e)S*  6te.|e.|(iFe+|i?Fe)t 

647.  ALinoAjr  ^5'  s,e.|e.|9^. 


626.  BUZiPHAlTrB.    Snlphurio  Add.    Schwefelsaure'  Germ,    Solphatite  Ikma, 
Liquid.     G.=l*85.    Colorless.     Odor  pungent.     Taste  intensely  acid. 

Compw— 1^  5=Sulphuric  acid  81*6,  and  water  18'4=100. 

Obs. — This  add,  in  a  dilute  state,  has  been  found  in  the  neighborhood  of  several  Tdteanoea, 
It  occurs  near  Sienna,  in  the  cavities  of  the  small  rolcanic  mountain  named  Zooolino,  and  in  r 
cavern  near  Aiz,  in  Savoy.  Water  strong  with  sulphuric  add  occurs  at  Alabama,  Genesee  Co^ 
N.  T. ;  also  at  Tuscarora,  near  Brantfoi^ ;  at  Chippewa,  Niagara,  and  at  St  DavidX  Canada 
West  The  first  afforded  W.  J.  Craw  and  H.  Emi  for  1000  parts  of  water  (Am.  J.  Sd.,  II.  ix. 
449),  and  the  Tuscarora  water,  T.  a  Hunt  (Rep.  6.  Can.,  150,  1847,  545,  1868): 

Freeg     toB  £lS'  Oa§  ii[g§  &S  i^TaS        Bi  KaCl 

1.  2-0122    0-4866  0-3702  1-1065  0*4592  01061  0-1196    0-0656   ^4-6750  Emi. 

2.  2*0070    0-4266  08282  1*1161  0-5805  0-0822  0-0946     0*0868  00684=4-6848  Craw. 
8.      4-2895*  0-3638  0^4681  0*7752  01689  00608  0-0502   P  <r.=e*1615  Hunt 

•  so"  HO. 

The  water  for  Hunt's  analysis  was  takep  in  October,  1847;  another  portion  taken  in  April, 
1846,  afforded  Croft  2*9069  of  sulphuric  add,  with  the  bases  in  quite  different  proportions^ 

The  specific  gravity  of  the  Alabama  water  is  1*00482  at  15**  C,  Emi;  of  that  of  Tuscaroxa 
1-00658. 

Sulphuric  add  results  from  the  ozydatlon  of  sulphuretted  hydrogen. 

Paramo  de  Buiz  in  New  Granada,  and  Bio  Yinagre,  are  volcanic  localities. 

626.  TATZtOBITB.    Sulphate  of  Potash  and  Ammonia  TT.  J.  Taylor^  Proc.  Ac.  K.  Sd.  Fhiladj 

809, 1858. 

In  small  compact  lumps  or  concretions ;  structure  crystalline. 
H.=2.    Color  yellowish-white.    Taste  pungent  and  oitter.    Unalterable 
in  the  air. 

Oomp^(K0+iNH«0)S0'=Sulphurlu add 47*8,  potash 470,  ammonia 6-2=100.  Asri 
trses:  W.  J.  Taylor  (L  a) : 

fc      NH*0 

43-46        6-37,  org.  matter  «r.=98-90. 
5-10,    "        "       (r.=99-8». 
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Pyr^  etc — ^B.B.  on  platinum  foil  blackens  and  fuses  with  difficulty,  leav.ng  a  white  bead, 
which  is  soluble  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platinum  crucible 
becomes  first  black  and  then  snow-white,  not  fusing  at  a  high  heat  (Taylor). 

Obs,— From  the  guano  beds  of  the  Chinoha  Islands. 

An  artificial  sulphate  of  potash  and  alumina  is  described  by  Link  as  early  as  1*796,  in  Grell'e 
"en,  L  29. 


627.  AFHTRITAIjITB.  Tesurian  Salt  Smiihaon^  PhiL  Trans.  B.  Soa,  1813.  Aphthalose 
BeueL^  Tr.,  il  477,  1832.  Aphthitalite,  Shepard^  Min.,  i.  36,  1835.  Arcanite  ffaid.,  Handb., 
492,  1845.  Glaserite  Hausnk^  Handb.,  1847.  Sulphate  of  Potash.  Schwefelsaures  Kali, 
Kalisulphat)  GenrL    Potasse  sulfate  Dr. 

Orthorhombic.  /A  7=104:^  62',  O  A  1-1=119°  46';  a:b:  c=l'7^9  : 
1  :  1*3.  Observed  planes :  (?,  1-i,  J-i,  i-lj  1-i,  ^J,  i4y  1,  2-2.  O  A  ^1= 
149°  46',  0  A  i-i=146°  4',  l-i  A  l-t,  basal, =120°  29',  1-?  A  l-i,  id., =106° 
46',  J-t  A  ^i,  id., =60°  28',  i-l  A  i-t=67°  52'.  Occurs  in  thin  tables,  and  in 
blades  made  up  of  aggregated  crystals ;  also  massive,  or  imperfectly  mam- 
millary,  and  in  crusts. 

H.=3— 3"5.  G.=1'731.  Lustre  vitreous,  inclined  to  resinous.  Color 
white,  sometimes  tinged  with  blue  or  green.  Transparent  to  translucent, 
or  opaque.     Taste  safine  and  bitter,  disagreeable.      Unalterable  in  the  air. 

Oomp.— ;&  S=Potash  64*1,  sulphuric  add  45*9= 100.  A  specimen  firom  Vesuvius  contained 
Sulphate  of  potash  71*4,  sulphate  of  soda  18*6,  chlorid  of  sodium  4*6,  chlorid  of  ammonium,  copper, 
and  iron  6-4=l()0  (PhU.  Trans.,  1813). 

Pyr.,  etc. — ^Fuses  before  the  blowpipe  without  intumescence.    Soluble  in  water. 

Oba« — ^Found  at  Yesuyius,  upon  lava,  in  delicate  crystallizations,  and  also  in  masses  an  inch  or 
more  in  thickness. 

Named  aphthalose  by  Beudant,  in  1882,  from  £^Oirof,  unalterable^  and  clA(,  saU;  and  changed,  bj 
Shepard,  to  the  less  incorrect  form  from  these  Grreek  words,  aphikUaUie.  GUuerite  was  used  m  the 
last  edition  of  this  work,  a  name  given  by  Hausmann  in  1847,  afler  the  chemist  Christoph  Glaser 
{1664X  the  salt  having  teen  early  called  Sai  polychrestum  Glaseri.  But  if  aphthitalite  in  rejected, 
ArcanUe  of  Haidinger  (derived  from  one  of  its  alcbemistic  names.  Arcanum  duplicaium)  comes  next 
m  order  of  priority. 

628.  MISENITB.    A.  Scacchi^  Mbul  G.  suUa  Campania,  98,  1849. 

In  silky  fibres  of  a  white  color.    Soluble ;  taste  acid  and  bitter. 

Oompw— &  3+fl  S.    Analysis  by  Scaochi  (L  c,  J.  pr.  Oh.,  Iv.  64) : 

§56-93  £[36-67  &  0*38  fi  612=:  100. 

P3rr.,  etc« — ^Fuses  easily  in  the  flame  of  a  spirit  lamp,  imparting  a  violet  color  to  iu    Soluble 
In  water. 
Obs« — Occurs  in  a  hot  tufa  cavern,  near  Mlsene. 

629.  THBNARDITB.    J,  L,  Oaaaseca,  Ann.  Ch.  Phys.,  zxxuL  808, 1826.    Anhydrous  SulphaU 
of  Soda.    Pyrotechnite  Scacchi^  Mem.  Inoend.  Yesuv.  Napoli,  1855. 

Orthorhombic.  /A  7=103°  26',  0  A  1-1=120''  36',  Hausmann;  a:h:c 
=1-6905  : 1  :  1-267,  0  A  l-t=126°  51',  1-J  A  l-i,  top,=73°  42',  ba8al=106° 
18',  1  A  1=135°  41',  123°  43',  74°  18'.     Cleavage:  basal,  nearly  perfect. 

H.=2— 3.  G.=2-55,  Streng;  2*73,  Casaseca.  Lustre  vitreous.  Color 
white  to  brown.    Translucent. 


Oomp^— ^a  S=Soda  66*3,  sulphuric  acid  iS**? = 100     Analyses :  1,  Oasaaeca  (L  o.) ;  2,  A.  Dick 
"■  •"  ^'      ,  rV.  V.  373);  3,  Streng  (Jahrb.  Mm.  1863,  566) : 


Oomp^- 
(FhiLMsgn 
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S           fTa          £:  £[         Gl 

1.  Espartinaa                 99-^8  —  —  — ,  S'a  C  0*22=100  Caaiaeca 

2.  Tarapaca             65*11        42"37  —  ,  insoL  2*19 =99-67  Dick. 

3.  Bolivia                 64-81        4152  0*46  0*60  0  01,  insol  3-39 =100-29  Streng. 

Pyr.,  etc. — Colors  tlie  blowpipe  flame  deep  yellow.    Wholly  soluble  in  water. 

Oba. — Occurs  in  Spain,  at  Espartinas,  6  leagues  from  Madrid  and  2^  from  Aranjues.  TLc 
water  exudes  during  winter  from  the  bottom  of  a  basin,  and  becoming  concentrated  in  the  sum- 
mer season,  deposits  crystals  of  thenardite.  Also  in  nitre  plains  of  Bolivia;  at  Tarapaca,  with 
glauberite  and  ulexite,  the  crystals  of  which  locality  give  some  of  the  angles  nearly  of  trona, 
according  to  H.  J.  Brooke  (La).  Also  on  the  scoria  of  Vesuvius  (pyrotedmiUt)  of  the  eruption  of 
1853 ;  on  solution  and  evaporation,  octahedral  crystals  were  obtained  by  Scacchi  having  the 
planes  I,  1-i,  1,  •'J-S,  with  /A  /=118''  37',  1-i  A  1-Z,  over  base,=128°  68',  1  A  1,  basal,=135''  21', 
pyramidal,  =  123"  39',  74''  36',  3-8  A  3-3,  basal,=168''  41',  pyramidal,  en"  48',  123*'  2'. 

E^yser  has  analyzed  an  adcular  saline  efflorescence  from  a  mine  near  Claustbal,  and  obtainecl 
(B.  H.  Ztg.,  xvuL  1859,  No.  18)  ^a  §  91-95-3,  Mg  g  1-6-4-0,  Pe  5  0*2,  flag  r6-l-8,  with  tt 
1—1*8. 


630.  BARrm.  Lapis  Bononiensis,  Litheosphoms,  K  Lieelus,  Utini,  1640;  Ments^  in  Mwc« 
Ac.  N*.  Cur.,  1673, 1674,  and  Lap.  Bon.  in  obscuro  lucens,  1675.  (1)  Lysesten,  Bononiensisksten, 
Gypsum  irregulare,  lamellosum.  etc..  Walij  Min.,  56,  1747;  (2)  Mannor  metallicum,  Spatum 
tessulare  (G.=4'266X  tV?.,  58,  1747.  (1)  Gypsum  spatosum  pL,  Marmor  metallicum,  Spatum 
Bononiense  (G.=4-5),  Tungspat,  Oronst^  Min.,  21,  1758;  (2)  Terra  calcarea  phlogisto  et  addo 
vitrioU  mixta,  Leswersten,  Lapis  hepaticus,  td.,  25,  1758.  Gypsum  ponderosum  v.  Bom, 
Lithoph.,  i.  14,  1772.  Spath  pesant  ou  s^l^uiteux  de  Ltshj  Grist,  1772,  with  figs.;  ib.,  1783. 
Heavy  Spar;  Bolognian  Spar;  Cauk,  Calk,  Cawk,  Derhysh.  Miners^  Withering,  PhiL  Tr.,  1784. 
Schwerspath  PTem.,  etc.  Spathum  ponderosum = Terra  ponderosa  vitriolata  Bergm.^  Sciagr., 
1782.  Sulphate  of  Baryta.  Baryte  sulfate  Fr.  Schwefelsaures  Baryte  G^erm.  Stangenapath 
Wem,  Strahlbaryt  Baroselenite  Kirw,,  Min.,  i  136,  1794.  Barytite  Ddamdh.,  T.  T.,  ii  8, 
1797.  Baryt  KarsL,  Tab.,  88,  76,  1800.  Baryte  H,  Tr.,  ii.  1801.  Baiytine  Bead.,  Tr.,  441. 
1824.    Barytes. 

Hepatit  KarsL,  Tab.,  38,  75,  1800;=Lapis  hepaticue  Orongl.,  v.  supra  ;=Terr.  pond,  vit 
petroleo  imbuta  Bergm.,  Sciagr.,  1782;=Leberstein  pt  Germ.  ;=  Fetid  Heavy  Spar.  AUomor* 
phit  BrevQUy  J.  pr.  Ch.,  xv.  822,  1888.  Calstronbarite  £fA«p.,  Am.  J.  ScL,  xxxiv.  161,  1838, 
Barytooolestin  v.  WaUersh.^  Pogg.,  xciv.  137,  1855. 

Orthorhombic.  /A  7=101°  40',  0  A  1.^=121°  50' ;  «  :  J :  <?=1-6107  : 
1  :  1*2276.  Oteerved  planes :  0 ;  vertical,  /,  i-4,  i4,  i-f,  ^2,  i-i,  i-|,  i-2, 
i-5 ;  macrodoraes,  -J^,  ^%  |-^,  ^-i,  ^^,  ^,  1-^,  f-^ ;  brachydomes,  ^l,  J-l, 
l-t,  14 ;  octahedrons,  ^,  |,  J,  4,  i,  f,  1 ;  1-2,  |-8  ;  4-2,  1-2,  f  3. 


OAir^=158°4:' 
(?aH=141  8 
0  A  14=121  50 
0  A  J-3=lll  36 
(9Ai=152  33 
(9Ai=133  54: 
O  A  i=U5  17 
aA  1=115  42 
0  A  4-i=146  43 
C>  A  14=127  18 
0  A  trior  i-l=90 


1  A  1,  mac.,=110°  38' 
1  A  J,  brac.,=91  22 
1  A  1,  bas.,=128  36 
irZ  A  t-2=135  40 
i-S  At-2=116  55 
44  A  i4,  top, =102  17 
14  A  14,    "    =63  40 
i4A44,    "   =113  26 
14  A  14,   «   =74  36 

aA7=x^&  10 

i-i  A  1-2=14?  27 


CryBtals  usually  tabular,  as  in  figures ;  Bometiinet 
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prismatic  in  the  direction  of  the  vertical  axis  (f.  507).  Cleavage  :  basal  rather 
j>erfect ;  /  somewhat  less  so ;  irl  imperfect.  Twins :  plane  of  composition 
*-l,  the  compound  character  being  apparent  in  the  strise  of  the  plane  O 
Also  in  globular  forms,  fibrous  or  lamellar,  crested ;  coarsely  laminated, 
laminse  convergent  and  often  curved ;  also  granular ;  colors  sometimes 
banded  as  in  stalagmite. 

607 


Cheshire. 


Virgiuia. 


H.~2-5-3-5.  G.=4:-3—4:-72  ;  4'4864,  G.  Eose,  a  pure  colorless  crystal. 
Lustre  vitreous,  inclining  to  resinous ;  sometimes  pearly.  Streak  white. 
Color  white;  also  inclining  to  yellow,  gray,  blue,  red,  or  brown,  dark 
brown.  Transparent  to  ti*anslucent — opaque.  Sometimes  fetid,  when 
rubbed.     Optic-axial  plane  brachydiagonal. 


Var. — 1.  Ordinary,    (a)  Cr3r8talfl  usually  broad  or  stout;  sometimes  very  large,  weighing  : 
ys, ;  sometimes  in  slender  needles.   Dauber,  after  careftil  measurements,  made  /  A  /=  1 0  T  40 ,  t 


100 
lbs. ;  sometimes  in  slender  needles.  Dauber,  after  careftil  measurements,  made  /  A  /=  1 0  T  40\  and 
O  A  ^=\4\''  6',  varying  but  tv^o  minutes  in  the  latter  from  former  measurements  (Pogg.,  cviii. 
440).  (6)  Crested;  massive  aggregations  of  tabular  crystals,  the  crystals  projecting  at  surface  iiito 
crest-like  forms,  (c)  Columnar;  the  columns  often  coarse  (Stangenspath)  and  loosely  agg^gatcd, 
and  either  radiated  {sti-ahlharyt)  or  parallel ;  rarely  fine  librous.  Werner's  stangenspath  was  from 
Freiberg,  {d)  In  globular  or  nodular  concretions,  subfibrous  or  columnar  within.  Bologna  Stone 
is  here  included,  being  radiated,  globular,  often  reddish-g^y  in  color.  It  is  from  a  bed  of  clay  iu 
ML  Fatemo,  near  Bologua,  and  was  early  a  source  of  wonder  because  of  the  phosphorescence  it 
exhibited  after  heating  with  charcoal  "  Bologna  phosphonis  "  was  made  from  it  in  tlie  form  of 
sticks,  by  powdering  the  mineral  and  uniting  it  ogain  with  gum.  (e)  Lamellar,  either  (i)  straight 
or  ( i)  curved ;  the  latter  sometimes  as  aggregations  of  curved  scale-like  plates  (the  krumschaHger 
Schwerspaih  of  Werner).  (/)  Granular,  {g)  Compact  or  cryptocrystalline.  {h)  Earthy,  (i)  Sta- 
lactitic  and  stalagmitic ;  similar  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites. 

2.  fHid;  so  adled  from  the  odor  given  off  when  struck,  which  odor  is  due  to  carbonaceous 
matters  present    (Anal  6-8.) 

3.  AlhmorphUe  Breith. ;  a  kind  having  the  form  and  cleavage  of  anhydrite,  and  found  at  Unter- 
wirbach,  near  Rudolstadt,  in  Schwarzenburg ;  G.=4'36— 4'48.  Probably  pseudomorphous;  Breit- 
haupt  regards  it  as  a  case  of  dimorphism. 

4.  Calcareobaiite  Thomson  (Min.,  i.  I(i5)  is  a  white  barite  from  Strontian  in  Argyleshire,  con- 
taining, probably  as  mixture,  6*6  p.  a  of  lime,  and  some  silica  and  alumina.  He  found  §  35*23,  Ba 
48-95,  Sr  0*79,  Ca  6'60,  Ife  045,  Si  414,  *1  3-46,  moisture  0-57=10019;  G.=41907.  A  part 
of  the  krumsckaliger  Schwerspath  of  Werner — specimens  from  Proiberg — is  referred  here  by 
Breithaupt,  who  gives  for  /a  /lOT  53',  and  G.=4-02— 4*29. 

5.  CelestobarUe ;  the  spar  containing  much  sulphate  of  strontian,  as  that  of  Binnen  valley, 
Siiiitzerland  (anal  2X  to  whidi  von  Waltershausen  applied  the  name  harytthcdestine^  and  also  that 
of  anal  3,  4.  The  angles  of  the  Binneu  spar,  according  to  Hugard,  are  intermediate  between  those 
of  barite  and  oelestite. 

6.  Cafsironbarite,  flrom  Schoharie,  N.  Y.,  has  the  aspect  of  a  mere  mixture.  Shcpard  made  it  a 
compound  (L  c.)  of  carbonates  of  strontia  (22*80)  and  lime  (12*15),  with  65*55  p.  c.  of  sulphate  of 
baryta,  and  says  it  is  partly  soluble  inmuriaUc-acid  with  effervescence.  Yon  Hauer  found  a  specimen 
from  Schoharie  labelled  calstrofibarite  to  oonsist  of  sulphates  alone. 

Cawk  is  the  ordinary  barite  of  the  DerbyEhire  lead  mines.  Withering,  who  first  analyzed  it 
(PhiL  Trans.,  Ixxiv.  293,  1784X  describes  it  as  occurring  in  roundish  forms,  consisting  of  rhom- 
botdal  laminn  confusedly  aggregated  and  white  or  reddish  in  color,  with  G. =4*830;  and  a  second 
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Taiiety  as  radiated  fibrous,  somewhat  silky  in  lustre,  and  at  times  concentric  in  stmctare,  jdlofr* 
ish-white,  and  opaque,  with  G.=4-00.  Greg  &  Lettsom  (1858)  confine  the  term  to  an  opaque 
earthy  variety  of  tiie  Derbyshire  lead  mines. 

The  barite  of  Muszar,  Hungary,  and  of  Betler,  near  Rosenau,  was  early  called  WolnyrL    It  is 
common  barite,  in  crystals,  usually  oblong  in  the  direction  of  the  vertical  axis,  and  generally  with 
i-i  and  0  large,  and  also  i-2  large.    A.  Sdirauf  mentions  the  following  as  other  occurring  planes 
0,  44,  1-i,  H  K  8-i,  2-1,  l-l,  1,  2,  1-5,  2-5,  3-S,  4-1  (Ber.  Ak.  Wen,  xxxix.1Z86).    Leonhard 
says  that  at  Muszar  it  occurs  in  the  cavities  of  alumstone. 

Oomp.— Ba  S=Sulphuric  acid  34*3,  baryta  65-7.  Sulphate  of  strontian  and  silica  are  often  pres- 
ent, and  sometimes  sulphate  of  lime,  day,  bituminous  or  carbonaceous  substances.  Analyses:  1, 
Stromeyer  (Unters.,  222);  2,  Waltershausen  (Pogg.,  xoiv.  138);  8,  Bammelsberg  (Min.  CL,  259); 
4,  Jordan  (Schw.  J.,  Ml  358);  5,  Heidingsfeld  (Bamm.  &th  Suppl,  207);  6,  7,  John  (Unters.,  ii. 
73,  69);  8,  Klaproth  (Beitr.,  v.  121): 


1.  Nutfleld,  oryst. 

2.  Binne^      " 

3.  Gkirzig,       "    hrih. 

4.  Glausthal, /oL 

5.  Calsironbarytef 

BaS     grS 

99-37       

87-79      9-07 
83-48     16-12 
86-00      6-76 
83-10      710 

93-55 

92-76       

85-25       

L    A*iLQQO 

Ca5 

612 

3-58 
200 
6-00 

Pe     8i,3tlC,Bit 
012       

2-83     

0-25      0-89     

6-75     

183       

6 

=99-49  Stpomeyer. 

— =98-16  Waltershausen. 
— =99-74  Bammelsberg. 
0-37=98-87  Jordan. 
— =99-74  Heidingsfeld. 

6.  Kongsbeig, -Hfepa«fe 

7.  Andrarum,        '* 

8.  "                " 

0-87                 200 

1-50       2-00 

6-00  3tl  1-00     0-50 

John. 
1*25  John. 
2-25  (loss  iucL)  Elaprotli. 

In  pure  colorless  crystals  fh>m  Silbach,  of  G.=4'4864  (Bose),  Bammelsberg  found  no  impurltioa 
except  a  trace  of  strontian  (Min.  Ch.,  259).  Freiesleben  found  8  p.  a  of  silica  in  a  variety  from 
Nassau. 

AUomorphite^  according  to  Gemgross,  contains  1*9  p.  a  of  sulphate  of  lime  as  impurity,  but  von 
Hauer  found  none  (Jahrb.  G.  Betchs.,  1853,  152). 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  at  H,  coloring  the  flame  yellowish-green ;  the  fused 
mass  reacts  alkaline  with  test  paper.  On  charcoal  reduced  to  a  sulphid.  With  soda  gives  at 
first  a  clear  pearl,  but  on  continued  blowing  yields  a  hepatic  mass,  which  spreads  out  and  soaks 
into  the  coal  If  a  portion  of  this  mass  bo  removed,  placed  on  a  dean  silver  surface,  and  mois- 
tened, it  gives  a  black  spot  of  sulphid  of  silver.  Should  the  barite  contain  sulphate  of  lime,  thia 
will  not  be  absorbed  by  the  coal  when  treated  in  powder  with  soda.    Insoluble  in  acids. 

Obi. — Occurs  commonly  in  connection  with  beds  or  veins  of  metallic  ores,  as  part  of  the  gangue 
of  the  ore.  It  is  met  with  in  secondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals  along  with  calcite  and  celestite. 

At  Duftou,  in  Westmoreland,  England,  large  transparent  crystals  occur,  sometimes  of  gigantic 
dimensions ;  some  were  found  lying  in  the  mud  at  the  bottom  of  a  cavern,  and  one  weighed  lOo 
lbs.  Other  English  localities  exist  in  Cornwall,  near  liakeard,  etc.,  in  Cumberland  and  Lanca- 
shire, in  Derbyshire,  Staffordshire,  etc. ;  fine  stalactitic  at  Newhaven  in  Derbyshire ;  in  Scotland, 
in  Argyleshire,  at  Strontiau ;  in  Perthshire,  of  a  bright  yellow  color  at  Ballindean ;  at  the  Cumber- 
land lead  mine ;  in  Ireland,  in  thick  veins  in  old  red  sandstone,  at  Ballynasrreen  in  Londonderry. 

The  septaria  of  Durham,  England,  which  are  cut  and  polished  for  tables,  etc.,  have  the  veinings 
lined  with  brown  heavy  spar,  adding  much  to  their  beauty.  Some  of  the  moat  important  European 
localities  are  at  Felsobanya  and  Ejomnitz,  at  Freiberg.  Marienberg,  Clauathal,  ^rzibram,  and  at 
Boya  and  Boure  in  Auvergne. 

In  the  United  States,  in  N.  Hdmp.j  at  Piermont  In  Mass^  at  Hatfield  and  Leverett  In  Conu^ 
at  Cheshire,  large  crystals,  sometimes  transparent  (f.  506,  and  simpler  formsX  intersecting  in  veins 
red  sandstone  with  vitreous  copper  and  green  malachite}  at  Berlin,  Farmington,  and  Southiugton. 
In  K  York^  at  Pillar  Point,  opposite  Sackett's  Harbor,  massive.  2-3  ft  thick,  in  compact  lime- 
stone, affording  large  slabs,  beautiAil  when  polished ;  at  Scoharie,  a  fibrous  variety  with  calcite, 
the  two  often  mechanically  mingled ;  in  St.  Lawrence  Co.,  fine  tabular  crystals  in  De  Kalb,  at 
Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the  farm  of  J.  Morse,  in  Gouvemeur, 
with  calcite  and  hematite,  and  on  the  banks  of  Laidlaw  lake  in  Bossie;  the  crested  varie^  at 
Hammond,  with  crystals  of  pyrite ;  at  Wolcott,  Wayne  Co.,  near  the  stratum  of  lenticular  iron 
ore,  and  on  the  S.  side  of  the  Mohawk,  opposite  LitUe  Falls.  In  Penn.^  in  crystals  at  Perkiomen 
lead  mine.  In  Vtrginiay  at  Eldridge's  gold  mine  m  Buckingham  Co.  (fig.  6o7);  3  m.  S.W.  from 
Lexington,  in  Bockbridge  Co.;  a  beautiful  white  variety  on  the  plantation  of  J.  Herd,  Esq. 
Fauquier  Co.  In  KerUud^,  near  Paris,  in  a  large  vein.  In  Tenn.t  on  Brown's  Creek ;  at  Haysboro' 
near  Nashville;  in  large  veins  in  sandstone  on  the  W.  end  of  L  Boyale,  L.  Superior,  and  on  Spai 
Id.,  K.  shore,  one  vein  (contdning  also  calcite)  14  ft  wide,  sometunes  in  crystals;  in  traf  of  N 
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■riore,  veins  numerous.  Irx^ Canada,  a  vein  27  in.  wide  at  Landsdown,  affording  fine  crystals. 
In  fine  crystals  near  Fort  Wallace,  New  Mexico. 

The  white  varieties  of  barite  are  ground  up  and  employed  as  a  white  paint,  either  alone  or 
mixed  with  white  lead. 

For  recent  papers  on  cryst,  see  Dauber,  1.  c.;  Pfaff,  Fogg.,  di.  464;  Hessonberg,  Min.  Not,  iiu 
and  iv.  Above,  the  cleavage  prism  is  made  the  vertieal  /,  as  done  by  FhiDips.  Brooke  and  Miller, 
and  many  other  authors,  this  position  givipg  the  simplest  symbols.  Naumann  makes  this  prism 
the  dome  !<,  and  i4  the  basal  plane  0,  while  0  above  is  his  i-l.  The  planes  following  the  order 
on  page  616,  are,  in  Naumann*8  position,  as  follows :  »-{;  'Vertical,"  1-t,  i-i,  0,  f-i^  2-i,  4-t,  f-i,  ^-i, 
H;  "macrodome8,"t.8,  t-G,  f-5,  d,  vS,  «,  I,  t-|;  "brachydomes,'' S-i;  24,  H  l-l:  "octahe- 
drons," 8-^,  6-6,  5-5,  4-4,  3-3,  2-2,  H,  1 ;  2,  3-};  2-4;  1-2,  |-2. 

Named  from  0aooi,  weight,  or  0apvi,  heavy, 

Alt. — Heavy  Spar  occurs  altered  to  caldte,  spathic  iron,  cerussite,  quartz,  limonite,  red  iron 
ore,  pyrite,  psUomelane,  gothite. 

631.  OBXiBSTZTE.  Fasriger  Schwerspath  [=Fibrous  Heavy  Spar]  (fr.  Frankstown,  Pa.) 
SehiUz,  Beschr.  Nordamer.  Foss.,  12,  Leipz.,  1791.  Sohwefelsanrer  Strontianit  aus  Pennsyl- 
vazden  Klapr.,  Beitr.,  iL  93,  1797.  Strontiane  sulfate  (fr.  Sicily)  (aOer  Vauquelin's  anal.)  DoU)- 
mieu,  J.  de  Phys.,  xlvi.  203,  1798  (disc,  by  D.  in  a  in  1781).  Ckalestin  Wem.,  Min.  Syst,  1798; 
Lenz,  Min.,  233,  1800;  Karst.,  Tab.,  54,  95,  1808.  Sidlianite  Lenz,  Min.,  233,  1800.  Schutst 
Gerhard,  G.  Karst.,  Tab.,  36^  15,  1800.  Zolestin  other  Qerra.  Orihogr. 
Borytosulphate  of  Strontian  Thimu,  Min.,  L  111,  1886. 

Orthorhombic.  /A  7=104:°  2'  (103°  30'-104:°  300,  ^  ^  1-*=121°  19*' ; 
a  :  J  ;  c= 1-6432  :  1  :  1-2807.  Observed  planes :  0 ;  vertical,  i-$,  /,  i4,  i-2, 
i-2  ;  domes,  ^,  ^,  i-i,  |-i,  1-i ;  -j^?,  44,  ^,  ^-X,  {4,  14,  24 ;  octahedral, 
J,  ^,  1 ;  in  the  zone  1 :  14, 1-5,  1-S,  1-4,  1-6,  l-ie ;  in  the  zone  /:  1-4,  |*jj 
f-S,  ^",  |-8,  If-Si ;  in  the  same  horizontal  zone  with  |4,  f-ie,  f-e,  f-4 ;  also 
4-1,  f  ^,  f  3,  2-4. 

0  A  fl=157°  38'  0  A  1-J=127°  56'  1  A  1,  brach.,=89°  26' 

O  A  |4=140  35  {?  A  1-2=123  17  1  A  1,  basal,=128  44 

O  A  J4=129  3  (9  A  1-8=125  38  i-5  A  i-2=114  44 

O  A  i=152  29  (9  A  1-4=126  35  i4  A  H,  top,=101  11 

0  A  1=115  38  1  A  1,  mac.,=112  35  14  A  14,  top,=75  52. 

608 

509 


L.Erie. 


Cleavage:  <?  perfect;  /distinct;  i41ess  distinct.    Also  fibrous  and  radi- 
ated; sometimes  globular;  occasionally  granular. 

H.=3-3-5.  G.=3-92-3-975;  3-9598,  crystals,  Beudant;  3-973,  fr. 
Tharand,  Breith. ;  3*96,  fr.  Kington,  Hunt.  Lustre  vitreous,  sometimes 
inclining  to  pearly.  Streak  white.  Color  white,  often  faint  bluish,  and 
sometimes  reddish.  Transparent— subtranslucent.  Fracture  imperrectly 
eonchoidal — ^uneven.    Very  brittle.    Trichroism  sometimes  very  distinct. 
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1.  FrankstowB,  Pa. 

2.  SicUy 

3.  •* 

42 
46 
4307 

58 
54 
56*35 

""■" 

4.  Doraburg 
5.. 

42-95 
43-76 

56-26 
54-73 



1-41 

6.  Santel,  Hanover 
t.  Dehrself,     " 
8.  Fassa 

42-74 
42-94 
40-85 

55-18 
55-01 
51-93 

0-86 
0-64 
1-23 

0-31 

9.  Ischl 

48-82 

65-96 

10.  Erfurt 

43-68 

63-::;9 

0-51 

1-26 

Var. — 1.  Ordinary,  (a)  In  crjstals.  The  angle  lAl  varies  much,  anl  probably  in  pan 
in  consequence  of  the  presence  of  some  baryta  or  lime.  It  was  made  by  Haiiy  104**  48',  bu! 
with  tho  common  goniometer;  by  Kupffer,  104"  20';  by  Phillips,  104'*;  by  Moha,  103'  68';  by 
Websky,  in  an  elaborate  paper  on  crystals  from  Pschow  in  Upper  Silesia  (ZS.  O.,  ix.  303),  lo3*  32 . 
and  he  suggests  therefore  that  this  mineral  may  contain  lime  or  baryta;  by  Dauber,  in  very  exa^t 
measurements  of  Sicily  crystals  (Pogg.,  cviii.  447),  104"'  4'  24"  to  104''  7'  14",  with  the  deduced 
mean  104°  6'  34" ;  and  for  the  dome  1-i,  75°  45'  43" ;  by  Kokscharof  (Mia  EussL,  v.  8)  from  Sicily 
crystals,  104°  3'  46",  0  A  ^-1=140°  3C,  his  calculated  results  being  104°  3'  50"  and  140°  35'. 

{b)  Fibrous,  either  parallel  or  radiated,  (c)  Lamellar ;  of  rare  oocurrenoe.  {d)  Granular,  {e) 
Concretionary.    (/)  Earthy;  impure  usually  with  carbonate  of  lime  or  day. 

2.  CatdocelestUe.    Containing  much  lime. 

3.  Barytocdestiiej  or  Baryto-sulphate  of  strontia  of  Thomson,  from  Drummond  L,  L.  Erie,  oon- 
tains  much  baryta.  Hugard  gives  Tot  I A  I  in  this  Drummond  I.  variety  103^°,  an  angle  inter- 
mediate between  that  of  barite  and  celestite  (see  below). 

Comp.^Sr  S=Sulphuric  acid  43-6,  strontia  56'4=10o.  Analyses:  1,  Klaproth  (I  c);  2,  Yauque- 
lin  (L  c.);  3,  4^  6,  7,  Stromeyer  (Untors.,  203);  5,  Maddrell  (Ramm.  Min.  Ch.,  26o);  8,  B.  Brandcs 
(Schw.  J.,  xxi.  177);  9,  v.  Haucr  (Jahrb  G.  Reichs.,  iv.  397);  10,  Schmid  (Pogg.,  cxx,  637): 

S         &r       Ba      Ca      Fe 

=100  Klaproth. 

=100  Vauquelin. 

0-03,  CaC  0-09.  tL  0-18=99-72  Stromeyer. 
0-(»3,  *1  0-05,  CaO  0-10,  ]a,Bit  0-10=99-49  a 
— =99-90  MaddrelL 

0-04,  CaC  002,  fi  0-05=99-20.Stromeyer. 
0-65,  Si  0-11,  fl  0-25=99-58  Stromeyer. 
0-60,  Si  100,  Oa,  5,  C  l-83=97-84  Brandes. 
— ,  tL  0  41=10019  Hauer. 
0-28  =  99-12  Schmid. 

Wicke  found  in  celestite  fh)m  a  stratum  of  day  near  Wassel — ^the  caldocelesiine  (Arch.  d. 
Pharm.,  cUL  32)— Sr  S  91-464,  Ca  5  8  813,  f'e  0-003=99'78l>;  G.=4  020.  It  may  be  only  a 
mixture.  _ 

Thomson  gives  for  the  composition  of  the  Drummond  I.  celestite — barytoceleetite  (1.  a) — S  40*20, 
Sr  35-72,  Ba  23*06,  t'o  0*59,  fi:  0-72=100-29,  and  G.=3-921.  But  his  analysis  need.^  confirma- 
tion. The  celestite  of  Kingston,  0.  W.,  which  Thomson  ranks  with  that  of  Drummond  J.,  is  pure 
celestite  aceordiug  to  T.  S.  Hunt;  it  has  G.=3-96.  In  the  radiated  mmeral  from  Norten,  Han- 
over, Turner  found  (Ed  Phil.  J.,  ii  329)  SrS  78-21,  BaS  20-41 =9862;  and  GrQner  (Gilb.  Ann., 
Ix.  72)  SrS  73*1)0,  Ba  S  2617,  who  analyzed  crystals  of  a  bluish  milk-white  color,  having  G.=: 
3'9;')0G. 

Wittstein  finds  that  the  blue  color  of  the  oelestte  of  Jena  is  due  to  a  trace  of  a  phosphate  of 
iron. 

P3nr.j  etc. — B.B.  frequently  decrepitates,  fuses  at  3  to  a  white  pearl,  coloring  the  fiame  stron- 
tia-red;  the  fused  mass  reacts  alkaline.  On  charcoal  fu.ses,  and  in  RF.  is  converted  frto  a  difB- 
cultly  fusible  hepatic  mass;  this  treated  with  muriatic  acid  and  alcohol  gives  an  invensely  red 
flame.    With  soda  on  charcoal  reacts  like  barite.    Insoluble  in  adds. 

Obs.— Celestite  is  usually  associated  with  limestone,  or  sandstone  of  Silurian,  Devouian,  Juras- 
sic, and  other  geological  formations.  Occurs  also  in  beds  of  gypsum,  rock  salt,  and  clay ;  and 
with  sulphur  in  some  volcanic  regions. 

Sicily,  at  Girgenti  and  elsewhere,  affords  splendid  groups  of  crystals  along  with  sulphur  and 
gypsum.  Fine  specimens  are  met  with  at  Bex  in  Switzerland,  and  Conil  in  Spain ;  at  Dornburg, 
near  Jena^  fibrous  and  bluish;  in  the  department  of  the  Garonne,  France;  in  the  Tyrol;  Eetx- 
banya,  Hungary;  at  Norton,  in  Hanover;  in  rock  salt,  at  Ischl,  Austria.  Also  found  at  Aust 
Ferry,  near  Bri.stol;  in  trap  rocks  near  Tantallan,  in  East  Lothian;  at  the  Calton  Hill,  Edinburgh; 
near  Knaresborough,  in  Yorksliire ;  at  Popayan,  New  Grenada. 

Specimens,  finely  crystallized,  of  a  bluish  tint,  are  found  in  tlie  Trenton  limestone  about  Lake 
Huron,  particularly  on  Strontian  Island,  and  at  Kingston  in  Canada;  Chaumont  Bay,  Schoharie, 
and  Lockport,  N.  Y.,  have  afforded  good  specimens ;  also  the  Rossie  lead  mine ;  Depauville  and 
Stark  (farm  of  James  Colli),  N.  Y.  A  blue  fibrous  celestite  occurs  near  Frankstown,  Logan's  Val- 
ley, Huntington  Co.,  Penn.,  associated  with  pearl  spar  and  anhydrite,  and  this  was  the  celestite 
tfliken  to  Europe  by  Schiitz,  and  named  by  Werne.'  after  an  analysis  by  Klaproth. 

The  dark  blue  fibrous  celestite  of  Jena  is  peculiarly  trid^roic ;  and  its  color  also  yaries  with 
the  angle  between  the  prindpal  deavage  and  the  direction  of  the  fibres ;  the  color  with  the  acgle 
86°,  dark  blue;  67%  sky  blue;  46^  pale  blue  (Schmid,  Pogg.,  cxx.  637). 

Named  from  coskslis^  cdesiicUj  in  allusion  to  the  faint  shade  of  blue  often  presented  by  the 
mineral. 
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Artifr-^Obtained  in  ciystals  at  a  temperature  of  300"*  C.  from  solution  in  water  (Dr.  SulIlTan^ 
in  lamellar  crystaLs  by  fUsiDg  a  mixture  of  gypsum  and  common  salt,  and  treatinig;  with  watoi 
A.  Qagea. 

632.  ANHYDRITE.  Muriazit,  Salzsaurer  Ealk  (fr.  Hall,  Tyrol),  Abbe  Poda,  Fiditel's  Mtn.  Auf 
siitEe,  Wien,  1794,  228.  Wurfelspath  Wem^  1800,  Ludwig's  Mln.,  L  51,  166, 1803r=Oube  Spar. 
Soude  muriat^e  gypsif&re  (of  Hall)  (from  Klapr.  anaL  in  Beitr.,  1 307, 1795)  JSI,  Tr.,  ii.  1 801.  CJhaui 
sulfate  anhydre  (fr.  Bex)  Vauq.,  if.,  Tr.,  iv.  1801.  Anhydrit  WenLj  180;{,  Ludw.,  il  212, 1804. 
Wiirt'elgyps  Ludwig,  iL  169.  Anhydrous  Sulphate  of  Lime,  Anhydrous  Gypsum.  Karstenlt 
Bauam.,  Handb.,  880,  1813. 

Gekrosstein  (fr.  Bochnia  and  Wieliczka)  Wem, ;  Tripe  Stone  3igl ;  Pierre  de  tripes  Fr.  ;= 
Anhydrit  Klapr^  Beitr.,  iy.  231,  1807.  Pierre  de  Yulpino ;  Marmor  Bardiglio  di  Bergamo ;  Bar- 
diglione ;  Chaux  sulfate  qnartzif^  1^»?>)  ^t  Tr.,  iv.  251,  1801 ;  Silioeous  Anhydrous  Gyp- 
sum.  Eieselgyps,  Vulpinit,  Ludwig^  ii  170,  1804. 

Orthorhombic.     /A  7=100°  30',  0  A  1-2=127°  19';  a:h:  c=l-3122  : 
1  : 1-2024.    Observed  planes:   0;  vertical,  /,  i^,  i4,  i-},  t-f,  i-|;  domes, 
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^ 
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Ausaee. 


BtassAirt 
i^  A  n=143°  37'         i-l  A  o=lW  10' 


1-i,  |-^ ;  octaliedi'al,  o^  n^f. 

0  A  14=132°  30' 

O  A  J4=110  8 
14  A  \\  top, =85 
fi  A  H  top,=40  16 
e-jAf,  ov.  i4,=122 
t4  A  2-1=143  12 
i-l  A  t-;=77  26 
i-l  A  i-f,  ov.  i4,=102  34 

%  A  i4=135  35 
irl  A/=153  50 

Fig.  611  view  of  front  side  of  a  thick,  rectangular,  somewhat  tabular 
crystal,  having  a  zone  of  planes  between  i-^  and  eacn  14,  or  the  correspond- 
ing edge.  Cleavage :  i-l  very  perfect ;  iA  also  perfect ;  0  somewhat  less 
go.  Also  fibrous,  lamellar,  granular,  and  sometimes  impalpable.  The 
lamellar  and  columnar  varieties  often  curved  or  contorted. 

H.  =  3--3-6.  ^  G.  =  2-899-2-985 ;  2*956,  Aussee  ;  2-985,  Stassfnit. 
Lustre :  iA,  and  i-%  somewhat  pearly ;  0  vitreous ;  in  massive  varieties, 
vitreous  inclining  to  pearly.  Color  white,  sometimes  a  grayish,  bluish,  or 
reddish  tinge:  also  brick-red.  Streak  grayish-white,  r'racture  uneven; 
of  finely  lamellar  and  fibrous  varieties,  splintery.  Optic-axial  plane  paral- 
lel to  ^4,  or  plane  of  most  perfect  cleavage  ;  bisectrix  normal  to  O ; 
Grailich. 

Var.— 1.  Ordiwiry,  (a)  Crystallised ;  deavable  in  its  three  rectangular  directions.  (6)  Fibrous ; 
either  parallel,  or  radiated  or  plumose,  (c)  fine  granular,  {d)  Scalj  granular.  Vulpinite  is  a  scaly 
granular  kind  from  Vulpino  in  Lombardy ;  it  is  cut  and  polished  for  ornamental  purposes.  It 
does  not  ordinarily  contain  more  silica  than  common  anhydrite.  A  kind  in  contorted  concretionary 
forms  is  the  tripestone  ( Oekrdaatein). 

2.  Pseudomorphtna ;  in  cubes  after  rock  salt. 

Oomp.— Oa  S=Lime  41*2,  sulphuric  acid  58-8=100.    Analyses:  1,  Klaproth (Beitr.,  iv.  224) 
2-4,  Stromeyer  (Schw.  J.,  xiv.  875);  5,  C.  W.  0.  Fuchs  (B.  H.  Ztg.,  xxl  198): 


1.  Salz,  crysL  59*78 

2.  Himmdsbeig,  cryvf.    65  80 


Si 
0-25 
0-28 


009 


l^e       Ca       £[      Bit 

0-10    43-06     =103-19  Klaproth* 

0-25    40-68    2-91    0'04=  100  Stromeyer. 
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Si      fe       Ca 

ft 

3. 
4. 
6. 

Vti^pintU,  coarse 

"       fine 
Stassfurt,  erysL 

66-^7 
58-01 
58-86 

0-26    0-03    41-40 

0-09     41^0 

40-21 

0-94=99-40  etromeyer. 
0-07 =99-86  Stromeyer. 
0-66=99-72  FuchB. 

Yauquelin  made  the  vulpinite  to  contain  8  p.  c.  of  silica  (and  hence  the  name  silioeoos  anhydrite^ 
which  ^e  later  analyses  do  not  sustain. 

Pyr.,  etc—B.B.  fhses  at  3,  ooloriog  the  flame  reddish-yellow,  and  yielding  an  enamel-like  bead 
whidi  reacts  alkaline.  On  charcoal  in  R.F.  reduced  to  a  sulphid;  with  soda  does  not  fUse  to  a 
dear  globule,  and  is  not  absorbed  by  the  coal  Uke  barite ;  is,  however,  decomposed,  and  yields  a 
mass  which  blackens  silver;  with  fluorite  fuses  to  a  dear  pearl,  which  is  enameUwhite  on  cooling, 
and  by  long  blowing  swells  up  and  becomes  infusible.    Soluble  in  muriatic  acid. 

One  hundred  parts  of  water,  at  18*75*  0.,  dissolve  0-2  part  of  anhydrite. 

Obs. — Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  and  often  the  same  that 
contain  ordinary  gypsum,  and  also  very  commonly  in  beds  of  rode  salt  It  was  first  discovered 
at  the  salt  mine  near  Hall  in  Tyrol  by  Abb6  Poda ;  and  next  that  of  Bex,  Switzeiland.  Other 
localities  are  at  Aussee,  both  crystallized  and  massive,  the  former  sometimes  in  splendid  geodes 
(f.  611),  the  latter  brick-red;  at  Sulss  on  the  Neckar,  in  Wiirtemberg;  Himmelsberg,  near  Ilfeld; 
Bleiberg  in  Cariuthia;  LUneburg,  Hanover;  Lauterbeig  in  the  Harz;  Kapnik  in  Hungary;  Ischl 
in  Upper  Austria;  Aussee  in  S^ia;  Berchtesgaden  in  Bavaria;  at  Rienthal  and  elsewhere  in 
the  Alps,  crystals,  or  their  cavities,  within  quartz  crystals ;  Stassflirt^  in  fine  crystals. 

In  the  U.  States,  at  Lockport,  N.  T.,  fine  blue,  in  geodes  of  black  limestone,  accompanied  with 
crystals  of  caldte  and  gypsum.  In  Nova  Scotia  it  forms  extensive  beds  at  ihe  estuary  of  the 
Avon  and  the  St  Croix  rivers,  also  near  the  Five  Islands  and  elsewhere,  associated  with  gypsum, 
in  the  Carboniferous  formation. 

A  crystal  from  Hall,  figured  by  Hauy,  was  a  stout  rectangular  prism,  with  planes  /  on  the 
lateral  edges,  giving  t-iA/=140'*  4',  whence  /A  7=100'*  8'.  The  Stassfurt  crystals  (f.  510, 
Blum,  Jahrb.  ]^0n.  1865,  601)  have  nearly  the  ordinary  forms  of  barite,  and  approximate  to  them 
in  angles.  Schrauf  makes  the  angle  over  t-i  of  an  occurring  vertical  prism  (Pogg.,  czviL  650, 1862) 
120",  and  v.  Rath  (Ber.  nied.  Ges.  Bonn,  201,  1862)  121'  24'.  Blum  states  that  the  prism  /  is 
the  most  common ;  it  is  vertically  striated,  and  these  striations  are  formed  of  planes  of  the  other 
vertical  prisms  measured  by  hun ;  measurements  only  approximations.  Schrauf  and  Blum  make 
the  angle  1-t  A  1-1=85°;  Fuchs  (B.  H.  Ztg.,  xxi.  198),  84^]  and  v.  Rath,  84°  84'.  In  fig.  611 
the  plane  o  is  in  the  same  vertical  zone  with  s;  and  if  o  is  made  the  plane  1  (as  done  by  Brooke 
and  Miller),  n  is  2-2,  and/ 3-3.  B.  and  M.  obtained  in  their  measurements  for  i-%  on/,  n,  o,  163** 
14',  148°  41',  and  123°  31'  (PhiL  Mag.,  III.  19,  178);  and  Grailich  and  Lang,  for  tiie  same  (Ber. 
Ak.  Wien,  xxvil  25),  153°  60',  143°  87',  124°  10'.  The  latter  give  for  their  calculated  results, 
153°  18f ,  142°  69V,  123°  82f .  The  prism  i-|,  which  has  the  angle  102°  84',  may  be  thA  homo- 
logous with  /of  barite;  in  this  case  the  brachydiagonal  above  would  be  the  macrodiagonaL 

Alt. — Absorbs  moisture  and  changes  to  gypsum.  Extensive  beds  are  sometimes  thus  altered 
in  pait  or  throughout,  as  at  Bex,  in  Switzerland,  where,  by  digging  down  60  to  100  ft,  the 
unaltered  anhydrite  may  be  found.  Sometimes  specimens  of  anhydrite  are  altered  between  the 
folia  or  over  the  exterior.    Also  altered  to  quartz  and  aiderite. 

633.  ANQIiBSITE.  Vitriol  de  Plomb  Monnet^  Syst  Min.,  871,  1779.  Plumbum  addo  vitriolioo 
minerallsatum  Bergm^  Sciagr.,  116,  1782.  Lead  mineralized  by  vitriolic  add  Withering,  TrL 
Bergm.  Sciagr.,  1783.  Lead  mineralized  by  vitriolic  add  and  iron  (on  I.  Anglesea  "in  immense 
quantities ")  "WUharing,  ib.  Vitriol  de  Plomb  (fr.  Andalusia)  Proust^  J.  de  Phys.,  xxx.  394, 
1787.  Bleiglas  (fr.  the  Harz)  Lasius,  Beob.  Harzgeb.,  il  355,  1789.  Kat  Bleivitriol  Karsien, 
Tab.,  24,  1791.  Lead  Vitriol,  Sulphate  of  Lead.  Vitriolbleierz  Oerra.  Plomb  sulfate  Fr, 
Anglesite  Beud.,  Tr.,  ii.  459,  1882.  Sardinian  BreUh,,  B.  H.  Ztg.,  xxiv.  820,  1865,  xxv.  194^ 
1866. 

Orthorhombic.  /A  7=103°  43^';  (9a1-?=121°  20J',  Kokscharof; 
a:h\  ^=1-64223  :  1  :  1-273634.  Observed  planes :  0 ;  vertical,  7,  i-^,  t-f, 
i-5,  t-j,  H,  t-5,  i-5,  H, ;  domes,  |-?,  J-t;  ^!,  -J-i,  l-t,  3-?;  octahedral,  ^,  \ 
1, 1, 1,  2;  H,  1-2 ;  2-1, ;  H,  f  5, 1-2,  2-2, 1-8,  H ;  1-4,  24. 

O  A  f^=140°  Zr  O  A  i-e=147°  11'  O  A  1=115°  35J' 

0  A  1-1=127  48  Oh  3-i=104  80  O  A ^=188  46 
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O  A  2=103^  28' 
irl  A  7=141  52 
t-l  A  1-2=158  34 
i4  A  4^=139  23 
irl  A  7=188  8 
7Ai-2=163  18 
Z^Ai-fi=160  38 


7Ai.5=14r  8' 
7a1=154  24J 
7a  2=166  32 
l-i  A  1-5=153  17 
1-i  A  2-4=156  44 
1  A  1-2=151  32 
1  A  H=168  37 


1  A  f-5=147**  25' 
14  A  1-i,  top,=75  35^ 
l.jAl-?,ov.t-2,=104  24J 
4-iA4-*,top,=101  14 
t-2  Ai-2,front,=137  8 
1-2  A  i'i\  ov.  i-i,=115  1 
i-l  A  i-5,  ov.  i-i,=134  0 


Biegop. 


CrjBtalB  Bometimes  tabular ;  often  oblong  prismatic,  and  in  the  direction 
of  either  of  the  axes :  as  the  vertical  axis  in  f.  515 ;  the  macrodiagonal  in 
f.  512,  516 ;  the  brachydiagonal  in  f.  513 ;  also  thick  and  short,  as  in  f.  514 ; 
also  sometimes  in  octaiiedral  forms,  more  or  less  modified,  made  principally 
of  planes  1-2,  as  in  f.  517 :  or  of  planes  1 ;  or  1-5,  or  1-?.  Cleavage :  7,  (?, 
but  interrupted.  The  j^ianes  7^and  irl  often  vertically  striated,  and  ^l 
horizontally.  Also  massive,  granular,  or  hardly  so.  Sometimes  stalactitic. 
H.=2-75— 3.  G-. =6-12— 6-39;  6-35,  Phenixville,  Smith.  Lustre  highly 
adamantine  in  some  specimens,  in  others  inclining  to  resinous  and  vitreous. 
Color  white,  tinged  yellow,  gray,  green,  and  sometimes  blue.  Streak 
uncolored.     Transparent — opaque.    I'racture  conchoidal.    Very  brittle. 

Oomp.— ^bS=Sulphurio  add  26*4)  ozyd  of  lead  73*6=100.  Analyses:  1,  2,  daproth  (Bettr.; 
ill  162);  8,  Strameyer  (Unters.,  226);  4,  Thomson  (Min ,  i.  659);  5,  J.  L.  Smith  (Am.  J.  Set,  11 
KZ.244): 
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Ph              Ve 

1.  Wanlockhead 

26-'76 

70-50             

2.  Ang^lesea 

24-8 

71-0              1-0 

3.  ZoUerfeld 

26-09 

•72-47^6  6*0  09 

4.  LeadhUls 

25-65 

7405             

6.  PhenixviUe 

(i)  26-69 

73-26             
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2*25=98*50  Elainx>UL 

20=98  8  Kkproth. 

0-51,  Mn  0-()7=99-23  Strom. 

080= 100  Thomson. 

,  Si  0-20=  99-95  Smith. 

Pyr.,  etc.— -B.B.  decrepitates,  fuses  in  the  flame  of  a  candle  (F.=l-5).  On  charcoal  in  O.P 
f^ises  to  a  dear  pearl,  which  on  cooling  becomes  milk-white ;  in  B.F.  is  reduced  with  efforrescencc 
to  metallic  lead.  With  soda  on  charcoal  in  B.F.  g^ves  metallic  lead,  and  the  soda  is  absorbed  b^ 
the  coal :  when  the  surface  of  the  coal  is  removed  and  placed  on  bright  silver  and  moistened  with 
water  it  tarnishes  the  metal  black.  Difficultly  soluble  in  nitric  acid.  Soluble  in  citrate  of  ammo- 
nia (J.  L  Smith).  Soluble  in  22,816  parts  of  water  of  IT  0  (Presenius).  Soluble  1  part  in  30,062 
of  water  (Rotiwell). 

Obs.— This  ore  of  lead  was  first  observed  by  Monnet  as  a  result  of  the  decomposition  of  gale- 
nite,  and  it  is  often  found  in  its  cavities.  At  Leadhills  it  occurred,  occupying  the  cubical  cavities 
of  galenite,  or  disposed  on  the  surface  of  the  ore;  and  this  locality,  and  also  that  of  Wanlock- 
head,  formerly  afforded  large  and  beautiful  ciystals,  some  transparent  and  several  inches  in 
diameter.  First  found  in  England  at  Parrs  mine  in  Anglesea.  Occurs  also  at  Melanoweth  in 
Cornwall ;  in  Derbyshire  and  in  Cumberland  in  crystals ;  Clausthal,  Zellerfeld,  and  Glcpenbach,  in 
the  Harz ;  near  Slegen  in  Prussia ;  Schapbach  in  the  Black  Forest,  Badenweiler  in  Breisgau ; 
and  in  Salrdinia  in  small  but  perfect  transparent  crystals;  Fondon  in  Granada;  massive  io 
Siberia,  Andalusia,  Alston  Moor  in  Cumberland ;  in  Australia,  whence  it  is  exported  by  the  ton 
to  England. 

In  the  United  States  it  occurs  in  large  crystals  at  Wheatley'a  mine,  PhenixviUe,  Pa.  (t  512,  513, 
614) ;  less  well  crystallized  iu  Missouri  lead  mines;  at  the  lead  mine  of  Southampton,  Mass. ;  at 
Kossie,  N.  T. ;  with  galenite  at  the  Walton  gold  mine,  Louisia  Co.,  Ya. 

Named  from  Uie  locality,  Anglesea,  where  it  was  first  found  by  Dr.  Withering. 

For  recent  papers  on  cryst.,  Kokscharof,  Mln.  BussL,  i.  34,  il  167,  iiu  243,  elaborate ;  v.  Lang, 
Ber.  Ak.  Wien,  very  elaborate ;  Zepharovich,  Ber.  Ak.  Wien,  v.  i.  369. 

Sardinian  is  distorted  anglesite  from  Monteponi  in  Sardinia,  with  which  Kichter  found  it  to 
a^ree  in  composition;  G.=6'380— 6*892 ;  H.=3— 3*5 ;  white  and  like  anglesite  in  Instre.  Breit- 
haupt  makes  it  hemidomatic  (monoclinic  or  hemihedral);  and  found  for  the  fundamental  prism  the 
angle  lOr  02' ;  and  says  that  the  bisectrix  of  the  optical  angle  is  normal  to  a  plane  truncating 
an  edge  of  the  fundamental  prism,  and  not  to  the  base  as  in  anglesite.  The  optical  fact  stated 
shows  that  the  prism  is  normally  orthometric ;  and  if  the  plane  referred  to  be  made  the  base 
(or  plane  0)  then  the  mineral  agrees  with  anglesite,  both  crystallographically  and  optically.  The 
BO-ciEilled  fundamental  prism  is  prism  ^-i  of  anglesite,  which  has  the  angle,  as  above  given,  101' 
14'.    The  form  approaches  fig  516  above. 

Alt. — Anglesite  occurs  altered  to  cerusslte  (^b  C) :  also  to  a  hydrous  anglesite,  according  to 
Breith. 


684.  ZmKOSITK    Zmkosit  BreHh,f  B.  H.  Ztg.,  zL  100,  1853.    Anhydrous  Sulphate  of  Zina 

According  to  Brcithaupt,  this  sulphate  occurs  at  the  mine  of  Barranco  Jaroso  in  the  Sierra 
Umagrera,  Spain,  in  crystals  isomorphous  witii  anglesite  and  barite.    DoubtfhL    G. =4*831. 

536.  LB  A  DHITiTiTTB.  Plomb  carbonate  rhomboidal  Bourn.,  Cat,  p.  843,  1817.  Sulphato- 
tricarbonate  of  Lead  Brooke,  Ed.  Phil.  J.,  iii  117,  1820.  Leadhillite  Beud,,  Tr.,  iL  866,  1832. 
Bleisulphotricarbonat,  Temarbleierz,  Weiss.    Psiraythit  Glocker,  Syn.,  256,  1847. 

Orthorhombic.  /A  7=103°  16',  0  A  14=120°  10' ;  a  :  &  :  c=l-7205  : 
1  :  1*2632.  Obsei'ved  planes  as  in  f.  518,  with  also  i-2  replacing  edge 
between  /and  i-t.  Hemihedral  in  /and  some  other  planes ;  hence  mon- 
oclinic in  aspect,  or  rhombohedral  when  in  compound  crystals. 

O  A  fi=150°  10'  irl  A  fl=156°  2r        a  A  /=128°  22' 

O  A  i=]26  11  i-%  A  1-2=128  14  i-l  A  i-2=lll  36 

irl  A  1-1=119  50  U  A  i-111  30  a  A  i4=90 
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621 


^k/ 


522 


Cleavage :  iA  very  perfect ;  ir^  traces.  Twins,  f.  520, 
521  (drawn  with  t4  as  top  plane),  consisting  of  3 
ciTstals ;  composition-face,  l-l  (see  f.  522) ;  also  par- 
allel  with  -/ 

H.=2-5, '  G.=6-26-6-44.  Lustre  of  i^  pearly, 
other  parts  resinous,  somewhat  adamantine.  Color 
white,  passing  into  yellow,  green,  or  gray.  Streak 
imcolored.  Transparent  —  translucent.  Conchoidal 
fracture  scarcely  oDBerrable.    Eather  sectile. 

Oomp.— 1^b5+3  t*b  C=:Siilpliate  of  lead  27*45,  carbonate  of  lead  '72-55=100. 
1,  Benelins  (Jahresb.,  ill  134);  2,  Stromejer  (Gel  Anz.  05tt,  113,  1825): 


Analjsea 


1.  LeadhillB      ^bS  28-7 

2.  •*  28-3 


l»b  C  710=99-7  Berzelius. 
72-7=100  Stromeyer. 


Pyr^  etc.— B3.  intumesoea,  fuaea  at  1*5,  and  turns  yellow;  but  white  on  cooling.  Easily 
reduced  on  charcoal  With  soda  affords  the  reaction  for  sulphuric  acid.  Effervesces  briskly  in 
nitric  add,  and  leaves  white  sulphate  of  lead  undissolved. 

Oba. — ^Thia  ore  has  been  found  at  LoadhiUs,  with  other  ores  of  lead ;  aUo  in  crystals  at  Red 
Gill,  Onmberland,  and  near  Taunton  in  Somersetshire.  Grenada  is  also  stated  to  be  a  locality  of 
it,  and  the  island  of  Serpho,  Grecian  Archipelago.  The  crystals  seldom  exceed  an  inch  in  length, 
and  are  commonly  smaller.  Beported  by  0.  U.  Shepard  (Am.  J.  Sol,  II.  xv.  446)  from  Newberg 
District,  8.  0.,  but  there  is  some  doubt  as  to  the  locality ;  also  from  the  Morgan  silver  mine,  Spar- 
tanburg District,  S.  0. 

Brooke  and  Miller,  who  show  that  the  form  of  leadhillite  is  orthorhombic,  make  the  prism  \-i  (of. 
120"  20 ')  the  fundamental  vertical  prism,  and  appear  to  regard  the  species  as  related  to  aragonite. 
The  fact  that  the  twins  are  not  formed  parallel  to  the  faces  of  this  prism  (as  they  should  be  if. 
the  prism  1-i  were  homologous  with  the  aragonite  prism),  and  the  dose  approximation  in  angl6 
to  anglesite,  shown  above,  besides  other  reasons,  have  led  the  author  to  adopt  the  position  of  the 
crystals  here  given,  which  exhibits  the  anglesite  relation.  Susannite  (rhombohedral)  andleadhil-- 
lite  (orthorhombic)  are  mutually  dimorphs,  and  so  also  are  dreehte  and  anglesite.  Now  susannite 
and  dreelite  are  nearly  identical  in  angle ;  and  therefore  leadhillite  and  anglesite  must  be  equally  * 
related.  Since  in  susannite  the  sulphuric  acid  dominates  over  the  carbonic  add,  and  impresses  oui 
the  lead  salt  its  character  (or  the  form  of  the  sulphate),  the  same  should  be  the  case  with  its  cor- 
relate leadhillite— this  species  being  the  very  same  chemical  oompound.  (See  on  this  subject, 
Am.  J.  ScL,  IL  xviii.).  The  hemihedrism  of  the  spedes  gives  origin  to  the  peculiar  rhombohe- 
dral aspect  of  the  twins.  The  angles  of  these  twins  are  near  those  of  susannite.  Fig.  1  is* 
partly  from  Mohs,  with  other  occurring  planeSi  and  is  introduced  to  show  the  relations  of  tW 
planes  in  the  position  of  the  crystal  adopted. 

On  crystallization,  Haidinger,  Ed  Phil  Trans.,  x.  217 ;  B.  ft  M.,  Mm.,  668. 

636.  OAUBDONrm.    Cupreous  Sulphato-Carbonate  of  Lead  Brooke^  Ed.  Phil  J.,  iu.  117; 
1820.    Oaledonite  Bentd,,  Tr.,  ii.  367,  1832. 
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/A  7=95^  O  A  1-1=123^  9' ;  a :  J :  c=l-5314 : 1 :  l-09ia 
Observed  planes  as  in  the  annexed  figura 

0  A  14=125°  29',  O  A  2-^=108°  5',  6>  A  f = 
125°  50',  0  A  1=115°  43',  I^  a=132°  30', 

1  A  1,  ]^yr.,=105°  and  96°  45'.  Cleavage :  / 
and  0  indistinct,  i-\  more  obvious.  Crystals 
sometimes  large ;  usually  minute ;  occasion- 
ally in  divergent  groups. 

H.=2*5— 3.  &.=6-4.  Lustre  resinous. 
Color  deep  verdigris-  or  bluish-green  ;  inclin- 
ing to  mountain-green  if  the  crystals  are  deli- 
cate. Streak  greenish-white.  Translucent. 
Fracture  uneven.    Rather  brittle. 


Oomp^— Sulphate  of  lead  combined  "with  carbonate  of  copper  and  lead.    Analysis  by  Brooke 

0-  «•)• 

i*b  S  55-8  l»b  C  82-8  Cu  C  11-4=100  Brooke, 

corresponding  nearly  to  8  f  b  3  +  2  f  b  C + On  0,  or  1^  Cu  C. 

Pyr.,  etc« — ^B.B.  on  charcoal  easily  reduced.  Partially  solublei  with  a  slight  effervescenoei  in 
nitric  acid,  leaving  a  residue  of  sulphate  of  lead  (Brooke). 

Obs.— Occurs  at  Leadhills,  Scotland,  accompanying  other  ores  of  lead,  in  crystals  with  linatite; 
at  Bed  Gill  in  Cumberland ;  also  at  Betsbanya  in  Hungary ;  Tanne  in  the  Hiarz.  Said  to  oocnr 
at  Mine  la  Motte,  MlBsouri.    The  above  figure  is  by  Brooke  of  a  Leadhills  crystal 

637.  DRBEIiITB.    Dr^lite  Du^Vinoy,  Ann.  Oh.  Phys.,  Ix.  102, 1835.    Dreeit  Glocktsr^  Syn, 

261,  1847. 

Bhombohedral.  Ri\R^^Z^  or  94"*.  Cleavage:  rhombohedral,  in 
traces. 

H.=3-5.  G.=3-2— 34.  Lustre  pearly ;  splendent  on  a  surface  of  frac- 
ture.    Streak  and  color  white. 

Oomp.— Ca  S + 8  Ba  9.    Analysis  by  Dufr^noy  (I.  c.)  : 

Ba 3  61-73    OaS  14-275    Oa  0  8-05     Si  9-71     Xl  2-406    Ca  1-52    fi  2'8 1=100. 

Obs. — ^In  small  unmodified  crystals,  disseminated  on  the  surface  and  in  the  cavities  of  a 
qnartzose  rock,  at  Beaujeu,  France,  Dept.  of  the  Rhone ;  also  at  Badenweiler  (Baden). 

Named  by  Dufr^noy  after  Mr.  do  Dree,  a  liberal  patron  of  science. 

Thomson  has  analyssed  another  compound  of  the  sulphates  of  baryta  and  lime  (Min.,  i  106)^ 
consisting  of  71*9  of  the  former  to  28*1  of  the  latter;  it  was  fVom  Harrowgate  in  Yorkshire. 

J538.  SUBANNITB.    Sulphato-tricarbonate  of  Lead  pt  (ft*.  Susanna  mine,  iieacLhlUs)  Avofte^ 
Ed.  N.  PhiL  J.,  iil  117,  188,  1827.    Suzannit  Eaid^  Handb.,  506,  1845. 
525 
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Ehombohedral.  R  A  7?=94^,  0  A  ^=128°  3' ; 
a= 1-1062.  Observed  planes :  -2,  <?,  %  2, 4,  -1-4, 
O  A  2=lir  13',  O  A  4=101^  30',  2  A  2=72^30'. 
Cleavage :  0  easily  obtained. 

H.=2*5.  G.=6'5— 6*55,  Lustre  resinous — 
adamantine.  Color  white,  ffreen,  yellow,  brown- 
ish-black.    Streak  uncolored. 

Oomp< — Same  as  for  leedhiUite.    Analysis  \$j  Brooke  (L  e) 
Sulphate  of  lead  27*5,  carbonate  of  lead  72*5. 
(Ratals  from  Kertschinsk,  analysed  by  Kotsohuboy,  having  GL 
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=6*626 — 6-5S,  and  thevefore  probably^  susaaiiite  rattier  than  leadhiUite,  afitocded  him  (Koksob. 
Min.  RussL,  76,  1858)  1? bS  27-06,  ^b  C  74-26=10l-81 ;  and  ^bB  26  91,  IfbO  72-87=9e-78. 

Oba. — In  attached  crTstals  at  the  Susanna  mine,  Leadhills  in  Scot/and ;  at  Moldawa  in  Hun> 
gaiy ;  Nertschinsk  in  Siberia.  Formeriy  referred  to  leadhiliite,  the  oomponnd  GryBtals  of  which 
it  resembles. 

The  rhombohedron  B  of  lusaunite,  aa  it  is  aaanmed  hj  Haidinger,  equals  very  nearly  -2  of  dree- 
lite,  which  it  is  here  made. 

639.  COMNBLZJTI].  Copper  Ore  of  an  azorebhie  color,  composed  of  needle  crystala  (fr. 
Wheal  ProTidence)  Ratitdeigh^  Brit  Min.,  iL  18,  pL  12, 1 1, 6, 1802.  Sulphato-chloride  of  Coppef 
Connd,  Bep.  Brit  Assoc.,  1847.    Connellite  Dana^  Min.,  628,  1850. 


Hexagonal  0  A  1=126°  50' ;  a=l-1562.  Observed  planes 
as  in  tLe  annexed  figure.  From  the  measurements  of  Maske- 
lyne,  ^/7= Jj^-Jf  •  Crystals  slender,  or  acicular ;  like  f.  526 ;  and 
also  hexagonal  prisms  (t-2),  with  the  pyramid  1. 
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1  A  1,  ov.  summit, =73'' 

1  A  7=143  10 

1  A  1,  adj.,=132  60 

1  Ai-2=133  53 

w  A  i(;'=163  50 


40'  whw^'^l^r  W 

w  A  1-2=156  2 
t^  A  7=166  64 
w  A  1=152  37 
7a  1-2=150 


Lustre  vitreous.    Color  fine  blue.    Translucent. 


Wheal  Unity? 


Oomp. — ^From  trials  by  Ck>nnell,  contains  ozjd  of  copper,  sulphuric  add,  and  chlorid  of  copper, 
and  supposed  to  bo  a  compound  of  a  sulphate  and  chlorid  of  copper. 

Easily  soluble  in  nitric  or  muriatic  acid. 

Obs.— In  Cornwall,  at  Wheal  Unity  and  Wheal  Damsel,  in  slender  crystals,  not  over  -^^  in. 
ji  diameter  and  -^  in.  thick;  Maskeljme,  Phil  Mag.,  lY.  xzy.  39,  whence  the  above  figure. 

640.  GIiAUBBRITXL    Glauberite  BrongniaH^  J.  d.  M.,  zxiii.  6, 1808.    Brongniartin  9.  LoohSl 

Handb.,  270,  1826. 


Monoclinic.  67=68°  16',  7  A  7=83°  20',  O  A  1-1=136° 
30' ;  a\hi  c=0-8454  : 1  :  08267.  Observed  planes :  0 ; 
vertical,  7,  i-i;  hemidomes,  2-i,  }-i;  hemioctahedral,  |,  ^, 
1,  3,-1;  8-3. 
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O  A  i^=lll°  44' 
O  A  1=136  49 
O  A  3=88  57 
O  A  7=104  15 


-1  A -1=116°  20' 

1  A  1=95  22 
3-3  A  3-3=136  8 


Cleavage :  0  perfect. 
H.=2-5— 3.    G.=2-64— 2-85.    Lustre  vitreous.    Color 

}>alo  yellow  or  ^ay ;.  sometimes  brick-red.     Streak  white. 
?>acture  conchoidal ;  brittle.     Taste  slightly  saline. 

Var^— The  above  angles  are  from  Brooke  k  Miller.  Senarmont  found  (Ann.  Ch.  PhTS.,  Hi 
xmyi.  167) /A  7=82"  Se'-SS**  15',  0  A  1=187"  87',  0/.  8=89'  6',  0  A/=:1W  62'-105'  17', 
-1  A  '  1=116'  18'— 116"  62',  8-3  A  3-8=136'  20'. 
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6S8  oxrassr  oomfoundb. 

Ck>mi>^i  JTa+i  Ca)  9=Siilphate  of  soda  61*1,  sulphate  cf  lime  48-9=100 ;  or,  Snlplnuio  add 
57'5,  lime  20i,  soda  22-4.  Analyses:  1,  Brongniart  (I  a);  2,  y.  Kobell  (G^L  Ana.  Munchen, 
Jahrb.  lOn.  1846,  840);  8,  y.  Hauer  (Ber.  Aa  Wien);  4,  Hajes  (J.  Nat.  H.  Soc.  Bost,  iy.  498)* 
6,  Ulex  (Ann.  Oh.  Pharm.,  Izz.  61);  6,  Plsani  (G.  R,  IL  "731): 


3 

6a 

fTa 

CI 

9e 

1.  Villa  Rubia 

66-6 

20-2 

28-3 

=100  Brongniart 

2.  Berchtesgaden 

57-29 

21-04 

21-27 

=99-60  KobelL 

8.  Ischl 

67-52 

20-37 

21-87 

031 

=10007  Hauer, 

4  Tarapaca 

67-22 

•     20-68 

21-32 

014=99-36  Hayes. 

5.        '^ 

66-0 

^  IJ^ 

21-9    ^ 

^  B  8-6=100  Ulex. 

6.  VarengevUle 

fifaS  50-50 

CaS 

48-78 

clay  0-40=99-68  PisanL 

Na  5  was  mixed  with  some  ulexite ;  No.  6  was  brick-red,  friable,  and  resin-like. 

Pyr.,  etc. — B3.  decrepitates,  turns  white,  and  ftises  at  1-6  to  a  whito  enamel,  coloring  the 
flame  intensely  yellow.  On  charcoal  fuses  in  O.F.  to  a  clear  bead ;  in  ILF.  a  portion  is  absorbed 
by  the  charcoal,  leaying  an  inf\isible  hepatic  residue.  With  soda  on  charcoal  giyes  the  reaction  foi 
sulphuric  add.  Soluble  in  muriatic  add.  In  water  it  loses  its  transparency,  is  partially  dissolyed, 
leaying  a  residue  of  sulphate  of  lime  and  in  a  large  excess  this  is  completely  dissolyed.  On  long 
exposure  absorbs  moisture  and  falls  to  pieces. 

ObB< — In  crystals  in  rock  salt  at  Yilla  Rubia,  near  Ocana,  in  New  Oastile;  also  at  Aussee,  in 
Upper  Austria;  in  Bayaria;  at  the  salt  mines  of  Tie,  in  France  (0  A 7=104'*  11',  Dufr.);  at 
Yarengeyille,  near  Nancy,  a  red  yariety  in  salt  with  polyhalite  and  anhydrite ;  and  at  Borax 
Lake,  Oalifomia,  in  blue  day,  at  a  depth  of  40  ft,  haying  been  obtained  in  an  Artesian  boring. 
Proyince  of  Tarapaca,  Peru  (affording  the  aboye  figure  and  Senarmont's  angles),  with  ulexite. 

Artlfi— On  the  artificial  preparation  of  glauberite,  J.  Fritzsdie,  J.  pr.  Oh.,  Ixxii  291.  On  cryst, 
Senarmont,  Ann.  Oh.  Phys.,  IIL  xxxyl  157. 

641.  laANARZrrB.  Sulphato-Oarbonate  of  Lead  Brooke^  Ed.  PhiL  X,  iil  117, 1820.  Lanaikite 
Bead,,  Tr.,  il  366,  1832.  Dioxylith  BreiQL,  Ohar.,  1832.  KohlenyitriolUeispath,  Halbyitrio&. 
blei,  Oerm, 

Monoclinic.    I^  I^ii""  48' ;  ir^  A  t-i,  front2=49°  60',  Greg;  0  A  -1-^ 

=120®  46'.     Plane  ^-i  usually  rounded,  and  the 
529  crystals  aggregated  lengthwise,  and  seldom  dis- 

tinct.    Cleavage :  O  perfect ;  -1-i  less  perfect. 
-U  y^    Laminoe  flexible  as  in  gypsum. 

H.=2-2-6.  G.=6-3-7;  6-3-6-4,  Thorn- 
son.  Lustre  of  the  cleavage-face  pearly ;  other 
parts  adamantine,  inclining  to  resinous.  Streak 
white.  Color  greenish-white,  pale  yellow,  or 
gray.     Transparent — translucent. 

Oomp.— ]^b  S + ^b  0=Sulphate  of  lead  53-15,  carbonate  of  lead  46-86.  Analyses :  1,  Brooke 
(I  a) ;  2,  Thomson  (PhiL  Mag.,  IIL  xy.  402) : 

1.  Carbonate  of  lead.46  9  Sulphate  of  lead  631 =100. 

2.  "  "    46-04  "  "    43-96=100;  G.=6-3197. 

Pyr.,  etc. — B.B.  on  charcoal  easily  i  educed.  Partially  dissolyed  in  nitric  add  with  efferye»> 
cence,  leaying  a  residue  of  sulphate  of  lead  (Brooke). 

Obe. — ^At  LeadhUls,  Lanarkshire,  Scotland,  with  caledonite  and  susannite ;  of  yojy  rare  occur 
rence.    Maasiye  in  Siberia,  and  at  Tanne,  in  the  Harz;  at  Biborweier,  Tyrol 

642.  OROOOITB.  Noya  mmera  Plumbi  J.  0.  Lehnum^  Acad.  Petrop.,  1766;  Pallas,  Yoyagca, 
1770,  ii.  236.  Minora  Plumbi  rubra  WalL,  Mm.,  1773.  Eothes-Bleiers  Wem^  Anss.  Kenna., 
296,  1774.  Flomb  rouge  Macquart^  J.  de  Phys.,  xxxiy.  1789 ;  VduquOin,  BuU.  Soc.  Philomath., 
and  J.  de  Phys.,  xly.  393,  1794,  xItL  162,  Sll,  1798.    Bomb  diromat^  jET,  Tr.,  ilL  1801.    Ghro 
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mate  of  Lead.  Chromsaores  Blei,  Bleichromaty  Ghrombleiapath,  Cferm,  Kallochrom  ffmrnn^ 
Handb.,  108«,  1818,  Crocoise  Beud.,  Tr.,  il  669,  1832.  Croooisit  v.  Kob.^  Gnindz.,  282,  1838 
Krokoit  BrnOu,  Handb.,  iL  262,  1841. 


S30 


Monoclinic.  67=77^  27',  /A  I^dS""  42',  O  A  1-J=138'^  10':  a  :h:c= 
0-95507  :  1 : 1-0414,  Dauber.  Ob- 
served planes :  Oy  not  common ; 
vertical,  /  (common),  i-l,  i4  (not 
common),  i-3,  i-2,  i-|,  i-f ,  ?  i-| ,  i-i, 
?  i-| ;  clinodomes,  -J-i,  14,  ?  f-i^  24 ; 
liemidomes,  6-i,  5-i,  4-i,  ?  ^e,  3-i, 
?  ft,  1-t,  -8-i,  -6-;,  ?-5.i,  -4-1,  -l-t, 
-1-i  ;  orthodiagonal  hemipyra- 
mids,i,|,l,-l,-f,?-J,^iJ-|,-2, 

-3,-4;H-H,"ii-H;  f?;  -3-t; 

-3-f;  rH;  2-2,  -8-2,  -i-2,  3.i^ 
(=U-2);  3-ij^;  5-f ;  -S^^;f3, 
f-3,  3-3,  f  3,  6-3,  9-3,  -1 2  ?> ;  --M^ 

{=?  4-3) ;  ^^  ;  H  ;  ^M 

12-4,  4^,  -2-4;  H,  18-f ;  f5,  5-5;  ^.,   .^.,  -.-.  ,  -.-. ,   .-., 
-11-11 ;  i^/ ;  17-34 ;  clinodiagonal  hemipyramids,  ?  3-i,  |-i,  g-i, 

-f»;  ?H;  H;  -Hi  -^h  -+1;  M;  4-i;  »¥-20. 


Urals. 


UralB. 


3-6;  ?f7,  -7-7;  -8-8;  9-9, 


BrazU. 


-9-9; 

-j|-2. 


7a  a=133^  9' 
O  A  i-i=102  33 


0  A  24=118^  1' 
i-iiAi.S=56  10 


-1A-1=119M2' 
1  A  1=107  38 


Surface  I  streaked  lon- 
Also  imperfectly  colum- 


Cleavage :  /  tolerably  distinct ;  O  and  i-i  less  so. 
gitudinally ;  the  faces  mostly  smooth  and  shining, 
nar  and  granular. 

H.=2'5— 3.  G.=5'9— 6-1.  Lustre  adamantine — vitreous.  Colorvari- 
ous  shades  of  bright  hyacinth-red.  Streak  orange-yellow.  Translucent. 
Sectile. 

Var« — ^Dauber  givea  the  following  observed  angles  for  a  large  number  of  crystals  from  BracO, 
Urals,  and  the  Philippines  (Ber.  Ak.  Wien,  zUi.  17,  1860) : 


J(m)  A  I(m) 
/(m)A-l(0 
-1(0  A -1(0 
0(c)  A  1^(1) 
0(e)A3-i{z) 
0(c)  A /(m) 


Brazil 
93"17'-98'43' 
146  36-145  46 
119  29—118  53 


Urals. 

93''22'-93'4i' 
146  4-145  51 
119  20-118  56 
138  14-138  9 

97  44-97  35 


Philippines. 
93"'30'-93'67' 
146  27-145  40 
119  20-118  52 


99  11-99 


From  his  numerous  exact  measurements  he  deduces  for  the  angle  C7,  or  the  inclination  of  the 
axis,  in  the  Brazilian,  77*"  14'  23" ;  the  Uralian,  77"  31'  20  " ;  the  Phflippine,  77**  23'  27".  Kupffer 
made  this  angle  78*  1';  Brooke  &  Miller,  77"  56';  Haidinger  obtained  from  one  crystal  77**  10' ; 
and  by  deductions  from  other  measurements  of  4  crystals  77°  29'— 77"*  57'. 

Dauber  gives  figures  of  Qfry-four  dififerent  crystals.  The  Brazilian  have  usually  the  plane  4-t^ 
and  an  extreme  variety  of  this  form  is  shown  in  f.  532.  One  form  from  the  PhiUppines  is  the 
Aindamencal  octahedron  1|  -1 ;  another  j;  -1,  or  I,  -1,  f-^,  in  slender  prisms ;  while  others  approach 


the  Uralian  in  form. 

Oomp.— ]|^b  Ur=:0xyd  of  lead  68*9,  chromic  acid  31*1=100. 
srlii.  72) ;  2,  BerzeHus  (ib.,  xxii.  54) : 


Analyses:  1,  Pfkff  (Schw.  J., 


1. 
2. 


Or  31-736 
81-50 


l»b  67-912=99-647  Pfatt 
68-50=100  Beraelius. 
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Tauquoliii  disojrered  the  metal  chromium  in  this  mineral  in  1794  (L  a,  1794^  179S,  and  J.  d 
M.,  11  787). 

Pyr.,  etc.— In  the  dosed  tube  decrepitates,  blackenSi  but  recoyers  its  original  color  on  cooling 
B.B.  fuses  at  1'5,  and  on  charcoal  is  reduced  to  metallic  lead  with  deflagration,  leaving  a  reeidiN 
of  chrome-ozyd,  and  giving  a  lead  coating.  With  salt  of  phosphorus  gives  an  emerald-green  bead 
in  both  flames.  Fused  with  bisulphate  of  potash  in  the  platinum  spoon  forms  a  dark  violet  mass, 
which  on  solidifying  becomes  reddish,  and  when  cold  greenish-white,  thus  difiering  from  vanadi* 
nite,  which  on  similar  treatment  gives  a  yellow  mass  (Plattner). 

Oba.— First  fonnd  at  Beresof  in  Siberia,  in  crystals  in  quartz  veins,  or  intersecting  gneiss  or 
granite ;  also  oocurs  at  Mursinsk  and  near  Nischne  Tagilsk  in  the  Ural,  m  narrow  vems,  vaveramg 
decomposed  gneiss,  and  associated  with  gold,  pyrite,  galenite,  quartz,  and  vauquehnite ;  in  Brazil, 
at  Ck>ngonhas  do  Oampo,  in  fine  crystals  in  decomposed  granite;  at  Betzbanya  in  Hungary, 
at  the  mine  of  St  Anthony ;  Moldawa  in  Hungary :  on  Luzon,  one  of  the  Philippines,  whence 
crystals  were  received  by  the  author  in  1842,  from  £1  Senor  Roxas  of  Manila,  and  understood  to 
be  from  the  northern  peninsula  of  Luzon :  according  to  Dr.  Hochstetter,  at  the  mines  of  I^bo, 
in  the  Province  of  Korth  Oamarines,  on  tiie  southeastern  peninsula  of  Luzon  (Dauber). 

This  species  was  first  noticed  by  Lehman  (L  c.).  The  name  Oroooite  is  finom  v^of,  mffron. 
Berthier,  in  1832,  gave  the  word  the  bad  form  Orocoise,  which  von  Kobell  altered  (to  make  it  con- 
formable to  ordinary  mineralogical  nomenclature)  in  1838,  to  Crocoisile,  and  Breithaupt,  in  1341, 
to  Orocoite  (Krokoit),  and  v.  Kobell  also  to  this  last  mentioned  form  in  his  later  works.  Haus- 
mann's  Callochrome  has  the  priority ;  but  as  the  name  is  a  poorer  one,  not  mineralogical  in  form, 
and  the  species  was  not  one  instituted  by  Hausmann,  we  allow  Orocoite  to  stand. 

643.  PHCENIOOOHROITII.  Melanochroit  Eermann,  Pogg.,  zzvilL  162,  1883.  Phoeniko- 
chroit  Glockerj  Grundr.,  612,  1839.  Subsesquichromate  of  Lead  T)umu  Phoenidt  BdidL, 
Handb.,  1^04,  1846. 

Orthorhombic  ?  Cr^tals  usually  tabular,  and  reticularly  interwoveD. 
Cleavage  in  one  direction  perfect.     Also  massive. 

H.=3— 3'5.  G.=5'75.  Lustre  resinous  or  adamantine,  glimmering. 
Color  between  cochineal-  and  hyacinth-red ;  becomes  lemon-yellow  on 
exposure.    Sti-eak  brick-red.     Subtranslucent — opaque. 

Oomp — f»b"  Cr'=Chromic  add  231,  protoxyd  of  lead  76-9=100.  Analysis  :  Hermann  (Pogg^ 
ovUL  162): 

Ohromlc  add  23*31  Protozyd  of  lead  76*69= 100. 

The  same  result  was  obtained  by  G,  Bose  (Jahrb.  Min.  1839,  575). 

Pyr.,  etc< — ^B.B.  on  charcoal  iUses  readily  to  a  dark  mass,  which  is  crystalline  when  cold.  In 
B.F.  on  charcoal  gives  a  coating  of  ozyd  of  lead,  with  globules  of  lead  and  a  residue  of  chrome- 
ozyd.    Gives  the  reaction  of  chrome  with  fluxes. 

Obfl. — Occurs  m  limestone  at  Beresof  in  the  Ural,  with  crocoite,  vauquelinite,  pyromorphite, 
and  galenite. 

Named  MdanochroUe  by  Hermann,  from  /icXa;,  hlackj  and  xf^^i  ^<^'  ^^^  &&  ^^^  <^lof  ^  ^^ 
and  not  black,  and  the  name  is  therefore  false  to  the  spedes,  Grlooker  changed  it  to  Phoenicochro-^ 
He,  from  ^ofvuof,  deep  red,  and  xp^ ;  and  in  this  he  is  followed  by  Hausmann.  The  abbreviated 
form  phanicite  is  bad,  because  it  is  too  much  like  the  name  of  another  mineral,  johenacUe, 

644.  VAUQUBUNini.    Yauqneline  Berz^  Afh.,  vl  100,  1818.    Vauquelinite  .Bmk,  N.  Syst. 

Min.  Paris,  202,  1819.    Chromate  of  Lead  and  Copper. 

Monoclinic.     Crystals  usually  minute,  irregularly  aggregated.     Twins  : 

annexed  figure ;  composition-tace  a  plane  on  the 

^^  acute  solid  angle  :  O  A  O  {o{  the  two  individuals) 

=134°  30';  5  A  a=149°  nearly.    Alsoreniform 

or  botryoidal,  and  granular ;  amorphous. 

H.==2-5— 3.  G.=5-5— 5-78.  Lustre  adaman- 
tine to  resinous,  often  faint.  Color  green  to  brown, 
apple-green,  siskin -green,  olive-green,  ochre-brown, 
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Kver-brown ;  sometiines  nearly  black.  Streak  greenish  or  brownish,   Faiutlj 
translucent — opaque.    Fracture  uneven.    Rather  brittle. 

Ctemp,— Cu" 0r*+2  Ph* 0r'=(6u,  Phf  i3r»=0xyd  of  lead  ei%  oxyd  of  copper  lOO,  chromio 
•cid  97*7=100.    Analysis  by  Berzelius  (L  c.) : 

Or  28-38  Ifb  60*87  Ou  10-80=100. 

Pyr^  etc.— B3.  on  charcoal  slightly  intumesoes  and  fuses  to  a  gray  submetallic  globule,  yielding 
at  the  same  time  small  globules  of  metaL.  With  borax  or  salt  of  phosphorus  affords  a  green 
transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  black,  according  to 
the  amount  of  mineral  in  the  assay;  the  red  color  is  more  distinct  with  tin.  Partly  soluble  in 
nitric  acid. 

Obs. — ^Occurs  with  crocoite  at  Beresof  in  Siberia,  generally  in  mammiUated  or  amorphous 
masses,  or  thin  crusts ;  also  at  Pont  Qibaud  in  the  Puy  de  Dome ;  and  with  the  crocoite  of 
Brazil. 

At  the  lead  mine  near  Sing  Sing  it  has  been  found  by  Dr.  Torrey  in  green  and  brownlah-green 
mammillary  concretions,  and  also  nearly  pulverulent;  and  at  the  Pequa  lead  mine  in  Lancaster 
Go.,  Pa.,  in  minute  crystals  and  radiated  aggregations  on  quartz  uid  galenite,  of  siskin*  to  apple* 
green  color,  with  cerussite. 

Named  after  Yauquelio,  the  discoverer  of  the  metal  chromium,  and  also  the  first  ono  to  nottoe 
the  crystals  of  this  species  (J.  d.  M.,  No.  YI.  I  760). 

John  describes  a  greenish  or  brownish  chromo-pJioaphaie  of  lead  and  copper  (chromphosphorkup- 
fbrbleispath)  from  Beresof,  Siberia,  as  occurring  in  small  crystalline  concretions,  having  the  surface 
covered  with  capillary  prisms ;  H.=2— 3;  opaque  to  subtransluoent ;  fracture  uneven;  powder 
dull  greenish.  Analysis  afforded  (Jahrb.  Min.  1846,  67)  ^b  Or  45-0,  ^b  19-0,  Ou  11-20,P  4-10, 
Cr  7 '50,  manganese  (r.,  £C  1*78,  impurities  11*42.  To  a  large  extent  soluble  in  nitric  or  muriatic 
acid.    It  is  probably  only  an  impure  vauquellnite. 

645.  JosSAiTE  Bt^JOl  (B.  H.  Ztg.,  xvii.  64;  1868).  From  Beresof,  occurring  in  small  orange- 
yellow  crystals  with  vauquellnite.  Described  as  orthorhombic,  with  /A  7=110''— 118°,  and  traces 
of  prismatic  cleavage;  the  lustre  between  vitreous  and  waxy;  streak  dull  yellowish-white;  H.= 
3-0;  G.=6'2.  Aocordmg  to  Plattner,  It  gives  the  reactions  of  chromio  add  and  oxyds  of  lead 
and  sine 

64S.  PBTTEOTm.    Pettk(^t  A.  PaxMn^  Jahrb.  Min.  1867,  457. 

Isometric.  Common  form  the  cube ;  also  f.  6,  and  £  6  with  planes  of 
the  dodecahedron.     Cleavage :  none  distinct. 

H.zuS'S.  Lustre  bright.  Color  pure  black.  Streak  dirty  greenish. 
Fracture  uneven.    Taste  sweetish. 

Oomp.— Anacid  sulphate  of  iron;  0.  ratio  for  j^e  :  9e  :  S  :  H=l*5  :  13*5  :  27  :  1*6.  Allowing 
for  some  hydrated  oxyd  of  iron  as  Impurity  (about  10 '5  p.  a,  as  1'61  of  water  would  require  91 
of  3Pe  for  limoniteX  the  formula  may  be  (Je*,  Fe)  5*,  with  i'e"  :  Fe=l  :  t.  Analysis:  A 
Paulinyi  (L  c): 

3  45*32  96  44*92  i^e  666  ]ft  1*51=98-41. 

Pyr.,  eta— In  a  closed  tube  yields  water.  B.B.  on  diarooal  yields  a  magnetic  mass ;  with 
soda  gives  the  sulphuric  acid  reaction.  Wholly  soluble  in  hot  water,  with  a  deposit  of  a  floccu- 
lent  reddish-brown  precipitate.    Soluble  in  dilute  muriatic  acid. 

Oba. — From  Kremnitz,  in  a  breccia,  along  with  iron-vitriol  (melanterite),  in  crystals  from  the 
Bice  of  peas  to  millets,  and  in  grains.    Named  after  Bergrath  v.  Pettko. 

647.  ALX7MIAN.    BreUJu,  B.  H.  Ztg.,  xvil  63,  1868. 

Bhombohedral  1    Crystals  microscopic.    Cleavage,  traces.    Also  masflive. 
H.=2— 3.    G.=2-702— 2-781.     Lnstre  of  small  crystals  vitiwne;  of 
masses  weak.    Color  white.    Subtransluoent. 
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Oomp-^SlS'  ^?)=Sa]phuric  add  60*9,  alumina  891.  According  to  Utendorffer'a  determSb* 
dons  (1.  a),  contains  37-38  p.  c.  of  aluminai  with  sulphuric  acid,  and  no  water. 

Pyr.,  etc, — ^B.B.  unaltered ;  only  hygroscopic  water  given  ofl^  but  at  a  high  temperature  sul* 
phuric  acid,  which  majr  be  detected  by  litmus  paper.    With  cobalt  solution  a  fine  blue. 

Obs. — ^From  mines  m  the  Sierra  Alznagrera,  southern  Spain. 


HTDEOUS  SULPHATES. 

ARRANGEMENT  OF  THE  SPECIES. 

L  Oxygen  ratio  for  bases  and  acid  1  :  3 ;  the  species  coming  nnder  the  gea> 
eral  formula  &B+n  aq,  -fiS'+n  aq,  or  (&*,fi)5'+n  aq. 

A  Sulph(Ue8  of  Eleinents  in  (he  Ftotoseyd  sials, 
L  Contain  ammonium.    Qrthorhombio^  with  /A  7=100*'— 108% 

660.  Mascaonitb  KH«0S+]9[  6Os|e40^H4).+aq 

661.  B0U88IK0AXn.TIIB       (?)  N  H^  0,  %,  3,  £[ 

662.  Leoontitb  (]^a,fi;KH«0)5+2]ft  Se«|e,|(NakE;NH4)a+2«q 

2.  Contain  sodium,  without  magnesium,  caldum,  or  iroiL 

663.  MmABnJTB  ]SraS+10S  SOsieip^t+lOaq 

3.  Contain  calcium  or  magnesium,  with  or  without  the  alkaline  metals ;  less  than  4  of  fi  to  1 

of  S.    Uonoclinio  or  orthorhombia 

661  Gtfsuh  Ca5+2£[  6e,|e3|€a+2aq 

666.  EnsEfinx  MgS+S  Bes|ei|)^+aq 

666.  POLTHAUTB  (}Ca+iIlg+ift)S  +  ifi  60«|ea|(JB:,  +  }ea+iMg)+iaq 

657.  Maiunttb  (iCa+SUrg+it)5+ifl  Se,|es|(JKa+|6a+|Mg)+iaq 

668.  FiCBOMBBm  (i  ftg+i  &)  5  +  8  ift  Sea|e<|(iEs+iMg)+8aq 

669.  BiXBDns  (i%+i^a)S  +  2fi  Bei|e,|(iNa«+iMg)+2aq 

4.  Bases  and  water  as  in  section  8.    CryBtals  tetragonal 

660.  LcEWEnn  (i]irg+il^a)9+Ufi  fie,|e4(iKa,+iMs^-l-1iaq 

6.  EPSOMTTE  GROUP.    Contain  magnesium,  kon,  manganese,  eta;  4-7  of  £[  to  1  of  S 
Orthorhombic;  /A  7=90"— 93% 

661.  Efsohitb  ]iCg5+7£[  Se3|ea|Mg+7aq 

662.  Taubisohb  f'e5+7£[  Sejea|Fe+7aq 

663.  Pausvsitb  (}&]i+iAg)S-|-6£[  Ses|e«|(i^+}Mii)+6o« 
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9k  OOPPBBAS  OBOUP.    Basic  elements  and  water  as  in  section  5.    UonodiniCi  with  /A  /si 
82*^-92^  or  triclinia 


664  MmJLKTEBITZ 

665.  FiSAiriTB 

666.  OOSLARITB 

667.  BUBBBITS 

66a,  MoRiirosiiE 
669.  Chaloakthitb 


*eS+7S 

(*e,Cu)S  +  lfi[ 

2nS+7]ft 

OoS+Tfl 

SiS+TlSC 

0uS+6fi[ 


BOa|es|Fe+7aq 
Seje,|(Fe,eu)+7tq 
bOalOtlZn+Taq 
Seje,|6o+7aq 

se«ie,iM+7aq 

604046u+5aq 


7.  CYAKOGHROITE  GBOUF.    Contain  copper  and  potassiom. 
670.  Gtakooeboitb.        (i&+iCa)S+3]9[  Se8|es|(iK«+i6a)+8aq 


B.  Su^pJuUea  o/Ekmenla  in  (he  SesquiooByd  ttcUef  or  Ses^ioaoyd  and  lYoloxtfd, 
8.  ALUKOGEK  aBOUP.    0.  ratiofor  S,  3,  £[=1  :  3  :  9  to  1 :  8  :  18. 


671.  ALinroaBN 

672.  Ck)QUD£BIZB 


3tlS'+18fi 
PeS»+9fi: 


SOt|Os|/93^+6aq 
SOa|e,pFe+3aq 


9.  ALUK  GBOUP.    0.  ratio  for  ft»  S,  S,  fisl :  8  :  12  :  24;  for  bases,  add,  and  water,  1 1 
3  :  6.    Crystals  isometria 


678.  TaoHXBMiaiTB 

674.  KALOnTB 


(i(NH*0)'+|Xl)5'+18fi 
(ii«+fXl)B«+18a 


Se«l^«l(i(NH4).+|/9Al)  +  6aq 
S  ^«|e  J(i  K, +f  0M)-{-  6  aq 


10.  YOLTAITB  GBOUP.    0.  ratio  for  ^  S  not  1 :  8;  for  bases,  add,  and  water,  1 :  3 :  4 
Crystals  isometric 


675.  YOLTAXTB 

676.  Blaksxtb 


(*e«Pe)5»+12A 


Seje,|(Fe,/?Fe)+4aq 


11.  HALOTBIOHITB  GBOITP.  0.  ratio  for  ft,  S,  9,  fi=l :  8  :  12  :  22;  for  bases,  add,  and 
water,  1 :  3 :  6|.  Crystallization  orthorhombic  or  monodinic^  usually  fine  fibrous  or 
adcular. 

This  group  is  related  in  ratio  to  the  Alum  group,  it  differing  only  in  22  instead  of  24  of 
water.  But  the  real  difference  may  be  much  greater,  and  this  is  rather  to  be  inferred 
firom  the  unusual  ratio  for  the  water.  If  2  of  the  22  of  water  are  basic^  the  0.  ratio  for 
bases  and  add  is  then  1 :  2,  and  for  bases,  add,  and  water,  1:2:3^.  The  formulas  of  the 
spedes  below,  based  on  this  ratio,  would  hare  the  general  form  (i(ft,  l&)*4-i  £l)  S'+IO 
£[ ;  or,  in  the  now  system,  S 010,1  (i  (H,,  B)+i0M)+Siaq. 


677.  Mendozitb 

678.  PicEERiNam 

679.  Apjohnttb 

680.  BOBJEHASHIIB 
661.  HALgnUUHlTB 


(iSra»+fXl)5"4-16ifi 

(iflg>+fXi)S«+i6i]a[ 

(i»n«+f3tl)g«+16ifi 

(i(An»,ftg)+fXl)S«+16ifl: 

(ie'e»+|il)S«+16jfl 


Sea|eal(iNa,+fiffAl)4-6laq 
S  e.|ej(J  Mg+f  /?*!) + Haq 
Se4e,|(i3*n+|/?Al)+64aq 
Se,|ea|(i(Mn,Mg)+|/*Al)+5iaq 
a  OslOaKi  Fe+f  ^Al)^6i  aq 
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12.  BCEICBETTE  GROUP. 
682.  BausBTTi  (i^e*+f9e)S*+12S  8  040,1(^^6+1^0)+ 3  aq 

n.  Sulphates,  with  oxygen  ratio  of  bases  and  acid  1  to  less  than  3 ;  not  con 
taining  Copper  or  Uraniam. 

The  copper  and  uranitun  hjdrous  sulphates  are  of  unoertain  formulafl,  and  are  therefore  placed 
by  themselvea.  There  is  also  much  uncertainty  with  regard  to  the  true  formulas  of  the  spedei 
here  included,  on  account  of  the  doubtfUl  relations  of  the  water. 

1.  0.  ratio  for  bases  (no  water  included)  and  add  2 :  6,  2  :  8,  8 :  5 

CSS.  GoPiAPiTB  9e*  5*+ 12  £[  (or  18  d)  6» 0tiOis|/?Fe«  + 12 aq 

684.  Raoconditb  Fe*  S* + '7  i  ]&  6  efe*  |/?Fe, + 2i  aq 

685.  FiBBonntBZTB  Fe*  S' + 27  £[  S»  OelOi  s|^Fe»  +  27  aq 

686.  Apaielitb  9e'3*+2S  8s0e|Oisi^Fe»+2aq 

2.  0.  ratio  for  bases  (no  water  included)  and  acid  1 :  2. 

687.  BOTRTOOEH  (J  i'e*+|  3Pe)  5'+9  fi  S,  O»|0tKPe,  /?Fe).+0  aq 

3.  0.  ratio  of  bases  (water  exduded)  and  add  1 :  IJ  to  1 :  1 ;  but  if  some  water  be  made  basi^ 

1 :  1  for  all,  as  in  the  formulas  below. 

688.  Aluicikitb  £1  S  +  9  £[  6|0«|/?:Ms+9  aq 

689.  Alunitb  (i(^,fl)«+i5l)S+fl  6|e.l(i(K„H,)+*/?Al),+aq 

690.  LowiGiTB  (J  (fi:,  fi)«+|  XI) S+H fi  6|e,|(i(K„H,)+l^Al).+liaq 

691.  jABOerra  (i(S;Sa,fl)»+tFe)g+l*&  6|e4(i<B„H,)+J^Al),+ltaq 

692.  Oahfhosidbbitb  (i  &*+}  Fe) S+2  £[  SfeeKi Ha+|^Fe),+2 aq 

The  spedes  Copiapiie,  Baimondite^  FibrofBrrite,  Boiryogen,  may  be  here  induded,  if  part  of  the 
water  is  basia 

4.  0.  ratio  of  bases  and  add  1  to  less  than  !• 

693.  PARALUinNiTS  3&1*S+15£[  /?Al«O,|e0|S+15aq 

694.  PISB0PHA5ITB  ?  (ll,  l?e)^S+16£[  ^(4Fe)«es|e»|S+15aq 

695.  FELSOBAimTJB                £l*3+lo£[  /9^«et|O,iS+10aq 

696.  Glockbsxtb  Fe'S+6&  /9Fet0,|0e|S+6aq 

697.  LAKPBOPHAinTB 

III.  Sulphates,  with  oxygen  I'atio  ofbases  and  acid  1  to  less  than  8.  Contain- 
ing Copper,  Lead,  or  Uranium. 

By  making  part  of  the  bases  accessory  hydrates,  instead  of  basic  to  (he  add,  the  formnlaf 
may  be  varied  ad  Kbilunu    Only  one  of  the  possible  forms  is  here  gifen. 

1.  Containing  lead  or  copper. 

too.  LnrABiTB  ]^bS+Cu£[ 

701.  Bboobantitb  CuS+2^0u£[ 

702.  Langitb  duS+3Cu£[+£[ 

T03.  OTlKOTBICHnH  Ou  3  +  (Ou»  3kl)fl»+12  ft 
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%  SnlpliAtet  of  Unmiimi. 

1.  Uruatdphates. 

»05.  JoHAHMTB  (I  (0",  ^+i  e«")  S+H  fi  S|e.|(ieu+ f  (F,  /8F)).-r-li  aq 

•roe.  Ubahoohaloiti   (f  (tr«,^+t0a")3+i0u3+»ft         S|etKi6a+KF,^F)),+Q-!-9af 

707.  Minjmrni  (?)(i^+iCa»)g+7ifi  6|e.|(iea+i^e),  +  Tiaq 

2.  Subsu^Mes, 

708.  ZiPPETTB  (^,  (kiV  S*+ 8  fi  (or  6  6)  (On,  fiB)^  e,|ei,|8,+8  (or  6)  aa 

709.  VooLiAxira         (tr«,  ^«  S  +  2  fi[  (F,  iyF)t  eje,  |S+ 2  aq 

710.  Ubaoonixb  S'S+HA  ^FfOjet  iS+4}aq 

IV.  TELLURATES. 

711.  MoNTAXiiB  BiTe-i-Sd:  9e|e<|cBi,+Saq 

4|)p0ndt9B.— SlLIHATSB  ? 

712.  Kxbsrhub 


660.  BAASOAGNITB.  Hiuea^i;  Dei  Legoni,  eta,  in  Siena,  1779.  Sel  ammoniac  yitriolique^ 
Sel  ammoniac  secret  de  Glauber  (f^.  Solfatara  near  Naples),  Sage,  Min.,  I  62, 1777.  Ammoniaqu< 
snlfatee  jFh    Sulphate  of  Ammonia.    Maskagnin  KartLf  Tab.,  40,  75, 1800. 

Orthorhombic  7a  /=:107^  40',  O  A  l-i=122°  56',  a:b:  c=l-5437  : 
1 :  1*3680.     Cleavage :  i-i  perfect ;  O  imperfect. 

O  A  H=150°  34'        H  A  i4,  bas.,=58^  52'       t-5  A  i-2=lll^  15' 
O  A  f4=125  34  1^  A  f  i=118  52  i^  A  i,  over  ^=87  26 

Usually  in  mealy  crusts  and  stalactitic  forms. 

H.=2— 2*5.  G.=l*72— 1-73.  Lustre  when  crystallized,  viti-eous.  Color 
yellowisli-gray,  lemon-yellow.    Translucent.    Taste  pungent  and  bitter. 

Oomp.— NH^03+lt=Sulpharic  add  53*3,  ammonia  34*7,  water  12*0=100. 

Pyr.,  etc — ^In  the  dosed  tube  yields  water  and  is  sublimed ;  with  lime  gives  off  ammonia 
vapors.    Dissolves  readily  in  water,  and  gives  with  baryta  salts  a  predpitate  insoluble  in  adds. 

Obs. — Occurs  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the  Idpari 
Isles,  and  is  also  one  of  the  products  of  the  oombnstion  of  mineral  coaL 

Named  after  Professor  Mascagnl 

651.  BOUSSINGAULTITB.    K  Beehi,  C.  R,  Iviii.  588,  1864. 

A  sulphate  of  ammonia  with  part  of  this  alkali  replaced  by  magnesia.   Giystals  resemble  those 
of  mascagnite,  but  isomorphism  with  that  species  has  not  yet  been  established. 
Ocoors  about  the  boric  add  Aimaroles  of  Tuscany. 

652.  LBOONTITB.     W,  J,  Thyhr,  Am.  J.  Sd.,  H  zxvL  273,  1858. 

Orthorhombic.    In  prismatic  crystals,  long  or  short.    IaHqbIo.  from 
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i-5  A  ^5)=103°  12',  0  A  l-i=117^  r ;  JA  ^.5=160%  ^S  A  i-2=115^  i  «  A  J-i 
=127°  30'-128^  or  ov^r  i^,  52^-52°  30',  Dana. 

H.=2— 2-5.    Lustre  vitreous.     Colorless,  when  pure,  and  transparent. 
Taste  saline  and  rather  bitter.    Permanent  in  the  air. 

Oomp^&g+2fl:or((Sa,fi:),NH^O)5+2fi[.    AnalysiB  by  TayIor(L  a): 

g  NH*0  STa  t  fi 


44*97 


12*94 


17-56        2  67        19'46 


With  2*30  organlo  residue)  0*1 1  inorganio  i<L,  and  1^  iroM, 

Pyr.,  etc.— Only  partially  sublimed  in  the  closed  tube,  but  otherwise  reacts  like  mascagiiAte. 

Obs. — From  the  cave  of  Las  Piedras,  near  Comayaguai  Central  America,  imbedded  in  a  black 
mass  made  up  of  the  excrement  of  bats.  The  crystals  often  have  a  coating  of  organic  matter. 
The  cave  is  worked  for  the  nitre,  which  the  earth  of  the  floor  near  its  mouth  affords  by  lixivia- 
tion. 

Named  after  Dr.  John  L.  Le  Conte. 

An  artificial  salt  of  similar  general  formula,  but  having  ammonia  and  potash  as  its  bases,  is 
well  known  (Gmelin's  Ch.,  iiL  1 19). 


663.  MIRABIIjITB.  Glauber  Salt.  Sal  mirabfle  (MvJt>er  (the  artificial  salt  at  the  time  of  ita 
first  formation).  Naturliches  Wundersalz,  Glaubersalz,  Qarm,  Glauber  Salt  Sulphate  of 
Soda.    Sonde  sulfate  JV.    Mirabilite  EaxLy  Handb.,  488,  1845. 

Gediegen  Glaubersalz  (fr.  Saidsohitz  and  Sedlitz)  A«m,  Grell's  Ann.,  1791,  ii  18;=Kataiw 
liches  Bittersalz  pt.  Leia^  Min.,  L  489,  1794;=Beussin  KatrsLy  Tab.,  40, 1800. 

Monoclinic.  {7=72°  15',  /A  7=86°  31,  0  A  l-t 
=130°  19';  a\h\  c=l-1089  : 1  :  0-8962.  Ob- 
served planes  as  in  the  annexed  figure. 


OAi-i=107°4:5' 
0  A  i-i=147  34 
0  A  l-i=122  5 
6>A-4-i=155  41 
O  A  24=113  0 


1  A  1,  front,=93°  12' 
-1  A  -1,  front,=110  42 
U  A  1-^=130  10 
t^'Ai-i=104  41 


Usually  in  efflorescent 
Transparent 


Cleavage :  i-i  perfect, 
crusts. 
H.=1'5— 2.    G.=l-481.    Lustre  vitreous.    Color  white, 
—opaque.    Taste  cool,  then  feebly  saline  and  bitter. 

Oomp.— $aS  +  10^=Soda  19*3,  sulphuric  acid  248,  water  56-9=100. 
Analyses:  1,  Rivot  (Ann.  d.  I£,  Y.  yl  658) ;  2,  Moissenet  (ib.,  zvii.  16);  3,  How  (Ed.  N.  Fhfl 
J.,  II.  vi  64): 


1. 

Guipuzcoa,  Spain 
St  Rambert,  France 

5  24-8        ]^a  19-5 

ftgO-5 

eaO-3 

ti  64-5  Rivot 

2. 

26-0              20-0 

^0-7 

Ha  Vr. 

53-3  Moisseoet 

3. 

Windsor,  N.  Scotia 

44-54 

65-46  How. 

Pyr.,  etc — ^In  the  closed  tube  much  water;  giyes  an  intense  yellow  to  the  flame.  Yeiy 
soluble  in  water;  the  solution  gives  with  baryta  salts  the  reaction  for  sulphuric  acid.  FsUs  to 
powder  on  exposure  to  the  air,  and  becomes  anhydrous. 

Obs. — Occurs  at  Ischl  and  Hallstadt  in  Austria;  also  in  Hungary,  Switcerland,  Italy;  at 
Guipuzcoa  in  Spain,  etc.;  abundantly  at  the  hot  springs  at  Garlsbad;  at  Elailua,  on  Hawaii, 
Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of  volcanic  heat  and  gaaet 
on  salt  water.  Effloresces  with  other  salts  on  the  limestone  below  the  Genesee  Falls,  Rochester 
N.  Y.;  at  Windsor,  Nova  Scotia;  also  near  the  Sweetwater  River,  Rocky  Mountains. 

The  artificial  salt  was  discovered  by  Glauber,  a  German  chemist,  about  the  middle  of  the 
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C3^ 


■erenteentfa  oentuiy,  while  he  was  operating  with  milphnric  aci  I  and  oommon  salt ;  and  che  name 
sal  mirabUe  was  his  own  expression  of  Burprise  at  its  formation. 

Taking  the  plane  l-<  as  2-i,  the  axes  are  nearly  those  of  pyroxene,  becoming  ail:  c= 0*55445  : 
1  :  0-8962. 

The  so-called  Beuasin  is  impure  glauber  salt,  as  pronounced  by  Reuss  in  1791,  after  his  early 
study  of  it.  It  occurred  as  a  deposit  of  crystals  and  efflorescent  crusts  in  or  about  the  miDeral 
springs  of  Saldschitz  and  Sedlitz,  and  according  to  Beuss  was  most  abundant  near  the  end  of  the 
spring.  The  crystals  (some  of  which  wore  |  to  2  in.  long)  had  the  form  of  stout  6-sided  prisms, 
with  two  sides  smaller  than  the  others,  terminating  in  two  rhomboidal  p].anes — the  form  of 
glauber  salt  It  is  stated  to  have  become  a  white  powder  on  the  expulsion  by  heat  of  the  crys- 
tallization-water. The  analysis  was  made  first  on  a  adkiiion  of  the  salt|  and  afterward  on  the 
effloresced  salt,  which  contained  as  a  result  of  efflorescence  (the  usual  result)  no  water ;  and 
hence  the  amount  of  water  was  not  ascertained.  Oystals  reprcNiuced  from  the  solution  lost  more 
than  half  their  weight  when  heated  to  redness ;  corresponding  with  the  fact  that  both  glauber 
salt  and  epsomite  contain  more  than  50  p.  o.  of  water.  The  analysis  afforded  Beuss  ]^a  9  66*04, 
Mg  §  81*55,  Mg  01  2*19,  Ca  5  0*42 ;  which,  adding  the  water  and  excluding  the  Mg  GI,  corresponds 
to  68*0  of  glauber  salt,  31*7  of  epsomite,  and  0*8  of  gypsum  =100. 

ExANTBiOiOSB  Beud.  (Tr.,  ii  475,  1882)  is  a  white  efflorescence,  such  as  results  fh>m  the  expo 
sore  to  tiie  air  of  glauber  salt    Beudant  obtained  the  composition  ^a  3  +  2  ^  firom  the  analyses 


1.  YesuTius 

2.  Hildesheim 


S44*8 
42-5 


STa  850 
38*4 


fi20'2 
18*8 


The  Tesuyian  mineral  was  from  the  layas  of  1813,  according  to  Beudant 
t^ai^ioi,  to  efflareace^  and  &A(,  dolL 


It  was  named  bOK 


664.  QTPSUM.  V^ifm  [=mostiy  humi  Gypsum]  Herodotus^  PUUo^  Thuophrastus.  Y,t\nviTHi^ 
'Af^ffiAqvoy,  DioscorideSy  y.  152,  159.  Lapis  specularis  (principal  part),  Gypsum  (=bumt  gyp- 
sum only),  PUn.  Lapis  specularis.  Gypsum,  9s\ji9iTtK,  Cferm,  Gips  and  Franeneis,  Ital  Lumen 
de  Scaiola  [Scagliola],  Agrieola,  Foss.,  251,  Interpr.,  465,  1646.  Glades  Marias,  Marienglas 
[=Selenite],  Gips,  Gypsum,  Alabastrum  (fine  grained  G.),  Selenites  (cryst  G.X  WalLj  Min., 
50,  1747.  Marmor  fUgax  Limh,  Syst,  1736.  Gypsum,  Terra  calcarea  acido  yitrioli  saturate, 
Alabaster,  Selenites,  OronsLf  Min.,  18,  1758.  Gips,  Gyps,  Fraueneis,  Wem,  Gesso  Jial 
Yeso  Bpark  Sulphate  of  Ume,  Alabaster,  Plaster  Stone.  Ch&MX  suliat^  Albitre,  I¥.  Satin 
Spar.  Montmartrite  DelameOi^  Le9ons,  IL  380,  1812. 
Perhaps  in  part  ^KKaffaoTpirns^  Theophr,^  PUn, 

MonocHnic.     (7=66^  14',  if  the  vertical  prism  /  (see  f.  637)  correspond 
to  the  cleavage  prism  (second  cleavage),  and  the  basal  plane  0  to  the  airec- 


SS5 


588 


tion  of  the  third  cleavage.    /A  7=138^  28',  14  A  14=128*^  ^V\  a:l\c 
=0*9  : 1  :  2-4135.    Observed  planes  :  0  (truncates  the  edge  2-i  24)  (a)  ; 
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.J ,  clinodomes,  24  (m,  or  f\  Z\ 
Lemidomes,  1-i  ({?),  2-i,  3-i  (^),  -^-1 ; 
or  i). 

(?  A  i^'=66^  14'  O  A  3-;=88*'  8'  1  A  7=122°  W 

0  A  1-^=127  44  <?  A  24=145 .41  1-i  A  i-f =113  30 

O  A  3-^=87  58  On 44=126  12  m  A 7=110  46 

0  A  1=125  35  1  A  1=143  42  i\  h  1=108  9 

0  A  7=67  52  24  A  24=111  42  i\  A  24=124  19 
0  A  2=98  46 

Cleavage :  (1)  i\  or  clinodiagonal,  eminent,  affording  easily  smooth  jk)!- 
ished  folia ;  (2)  7,  imperfect,  fibrous,  and  often  apparent  in  internal  rifta  or 
linings,  making  with  0  (or  the  edge  24/24)  the  anries  66°  14'  and  113° 
46',  corresponding  to  the  obliquity  of  the  fundamental  prism ;  (3)  Oy  or  the 
base,  imperfect,  but  affording  a  nearly  smootli  surface.  Twins :  1.  Composi- 
tion-face O  (f.  588),  occurring  (A)  in  the  form  repre- 
689  sented  in  f.  535,  having  then  the  reentering  angle  104° 

32',  and  the  cross-lining  of  the  second  deavage  (or 
that  parallel  to  7)  in  the  directions  w,  vg^  meeting 
in  the  angle  cw^=132°  28',  or  twice  66°  14';  also 
occurring  (B)  in  a  form  made  up  of  plan^  24  and  7 
(instead  of  2-i,  1),  and  having  a  reentering  angle  of 
132°  28',  at  the  opposite  end  of  the  crvstal,  tlie  cleav- 
age lines  being  parallel  to  the  sides  of  the  reentering 
angle.  2.  Composition-face  1-i,  or  edge  1/1  (=Z/Z), 
reentering  angle  made  between  edge  7/7  (=n/7t)  of 
each  part, =123°,  or  double  the  supplement  of  1-i  on 
edge  7// (which  equals  61°  30') ;  twins  of  this  second 
kind  often  lenticular ;  afco  like  f.  539  (compare  with  f.  537)  the  reentering 
edges  made  of  the  planes  7  (n),  and  the  outer  convex  edges  either  ot 
planes  1  (Z)  and  3-i  (f)r  blended  together,  and  meeting  at  extremity  in  an 
angle  of  25^°,  or  of  planes  1  and  2-i,  and  having  the  angle  at  extremity 
55° ;  the  interior  cleavage  lines  parallel  to  7,  having  the  directions  ao^  «y, 
meeting  the  axis  at  61^,  or  one  another  in  the  angle  123°.  Simple  cm- 
tals  often  with  warped  as  well  as  curved  surfaces.  Also  foliated  massive ; 
lamellar-stellate ;  otben  ffranular  massive ;  and  sometimes  nearly  impalpable. 
H.=l-5--2.  G.=2'^314— 2-328,  when  pure  crystals.  Lustre  of  i4 
pearly  and  shining,  other  faces  subvitreous.  Massive  varieties  often  glis- 
tening, sometimes  dull  earthy.  Color  usually  white;  sometimes  £ 
flesh-red,  honey-yellow,  ochre-yellow,  blue ;  impure  varieties  often  bl 
brown,  red,  or  reddish-brown.    Streak  white.    Transparent— opaque. 

Var.— 1.  OryskiBiisedL^  or  SeUnUe;  either  in  disynot  crystals,  or  in  broad  folia,  the  folia 
times  a  yard  across  and  transparent  throughout. 

(h)  -An  areriioceous  variety  occurs  in  Sussex,  N.  Brunswick,  the  crystals  containing  mudi  sand, 
nrhich  is  often  regularly  arranged  within  them  (0.  G.  Marsh). 

2.  Ftbroua;  ooarse  or  fine,  (a)  SaHn  spar^  when  fine-fibrous  a  yariely  which  has  the  pea^ 
opalescence  of  moonstone;  (&)  plumost,  .when  radiately  airanged. 

8.  Massive;  Alabaster^  a  fine-grained  variety,  either  white  or  delicately  shaded;  Bctdy-gnmu' 
]ar;  earOiy  or  rock-gyptuTfij  a  dull-colored  rock,  often  impure  with  clay  or  carbonate  of  Iknc,  and 
sometimes  with  anhydrite.    The  Montmarire  gypsum  contains  carbonate  of  lime,  and  Xkiam» 


Digitized  by 


Google 


HTDBOUB  BULPHATBS. 


therie  called  it  MnUmartrUe,     X  Ytunsty  from  Bovenden,  near  Gottingen,  oontains  aBhjdritfl 
( Jahrb.  Min.  1856,  664). 

Oomp.— Oa3+2^=Su]phttric  acid  46*5,  lime  32*6,  water  20  9=100.  Analydes:  1,  Bucboli 
(Qehlen's  J.,  r.  159);  2,  v.  Rose  (Karat  Min.  Tab.,  68,  1808);  8,  De  la  Trobe  (Ramm.  4th  Supply 
89);  4,  5,  Jungst  {ZS.  nat  Ver.  HaUe,  yiiL  482);  6,  7,  W.  Hampe  (B.  H.  Ztg.,  xx.  267): 


5 

Oa 

fi 

gi 

M      ¥e 

1.  Oryst 

44*8 

330 

21-0 

=98-8  Bucholz. 

2.  OranuUtr 

44-16 

38-88 

2100 



— =99-04  Bose. 

3.  Mhayy  fibrous 

4419 

29-41 

20-18 

6-43 

0-64     -100-86  Trobe. 

4.  Wienrode,  compact 

45-76 

31-87 

19-90 

2-80 

0-60      =100-93  Jungst. 

5.  Osterode,         " 

45-95 

82-62 

20-70 

0*42 

0-50     =100-19  Jfingat 

6.         '*       white 

46-61 

32-44 

20-74 

0-15 

=99-94  Hampe. 

t.         "       red 

46*50 

31-99 

21-56 

0-46     -100-80  Hampe. 

The  sUioeoua  yarietj  from  Albay,  Luzon  (Philippine  islands),  was  of  volcanic  origin. 

The  gypsnm  of  East  River,  Pictou,  Nova  Sootia,  according  to  Prof.  W.  R.  Johnson,  and  that  of 
Southern  Virginia,  according  to  Prof.  W.  B.  Rogers  (Am.  J.  Sd.,  II._y.  113,  1848),  contain  1  atom 
of  water  to  2  of  sulphate  of  lime  (2  Oa  S+]^  the  former  affording  8  54-7,  lime  89*4,  ^  5-90.  The 
passage  of  anhydrite  into  gypsum  is  exemplified  on  a  large  soile  in  many  places,  as  at  tha 
Ganaria  valley  and  at  Bex  in  Switzerland  (Blum.  Pseud.,  p.  24;  Ahl  J.  Sci.,  xlviil  69).  and  the 
oomponnd  here  described  may  have  been  formed  in  the  course  of  the  transition ;  or,  more  proba- 
bly, it  is  a  mixture  of  gypsum  and  anhydrite.  This  compound  is  formed  artificially  only  at  a  high 
temperature,  or  above  120"  G  The  incrustations  in  steam-boilers  on  the  ocean  consist  largely  of 
it,  as  shown  by  J.  P.  W.  J'ohnston,  and  later  by  R.  W.  Johnson,  who  gave  for  the  composition  of 
one  (Am.  J.  SoL,  11.  v.  112,  1848X  having  G.=2*69,  and  a  fibrous  structure.  Sulphuric  acid  54-25, 
lime  39-67.  water  607,  equivalent  to  2  of  Oa  5  to  ]  of  ]9[.  T.  L  Phipson  found  in  one  (Invlntor's 
Institute,  Deo,  1867)  Sulphate  of  lime  65-0,  magnesia  19-0,  water  13*5,  Fe,  ^  0-85,  Na  01  0-70, 
sand  0-45=99*50;  corresponding  to  1  of  Oa  S+£[  and  1  of  Mg  ]ft  (brucite). 

Pyr.,  etc.— In  the  clooed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5 -<  3,  coloring 
the  flame  reddish-yellow.  For  other  reactions,  see  AxHTDRme,  p.  621.  Ignited  at  a  temperature 
not  exceeding  260''  0.,  it  again  combines  with  water  when  moistened,  and  becomes  firmly  soliiL 
Soluble  in  muriatic  acid,  and  also  in  400  to  500  parts  of  water. 

Obs. — Gypsum  often  forms  extensive  beds  in  connection  with  various  stratified  rocks,  especially 
limestones,  and  marlytes  or  day  beds.  It  occurs  occasionally  in  crystalline  rocks.  It  is  also  a 
product  of  volcanoes,  occurring  about  fumaroles,  or  where  sulphur  gases  are  escaping,  being 
formed  from  the  sulphuric  add  generated,  and  the  lime  afforded  by  the  decomposing  lavas—limo 
being  contained  in  angite  and  labradorito.  It  is  also  produced  by  the  decomposition  of  pyrite 
when  lime  is  present;  and  often  about  sulphur  springs  where  sulphuretted  hydrogen  is  emitted, 
this  gas  dianging,  through  reaction  with  vegetable  matter,  into  sulphuric  acid.  Gypsum  is  also 
deposited  on  the  evaporation  of  searwater  and  brines,  in  which  it  exists  in  solution.  Crystals 
may  be  seen  to  form  on  evaporating  a  drop  of  sea-water  in  the  field  of  a  microscope. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  m  Switzerland ;  at  Hall  in  the  Tyrol ;  in  the 
sulphur  mines  of  Sicily;  in  the  gypsnm  formation  near  O^ana  in  Spain;  in  the  day  of  Shotover 
Hill,  near  Oxford;  and  large  lenticular  crystals  have  been  met  with  «t  Montmartre,  near  Paris. 
A  noted  locality  of  alabaster  occurs  at  Castelino,  35  m.  from  Leghorn,  whence  it  is  taken  to 
Florence  for  the  manufacture  of  vases,  figures,  eta 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particularly 
N.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  salt 
springs.    Also  in  Nova  Scotia,  Pern,  etc. 

Handsome  selenite  and  snowy  gypsum  occur  in  2^,  Tork^  near  Lodcport  (occasionally  X  532)  in 
limestone  along  with  pearl  spar  and  anhydrite;  also  near  Oamillus,  Onondaga  Co.;  occasionally 
crystals  are  met  with  in  the  vidnity  of  Manlius.  In  MaryJand^  large  grouped  crystals  on  the  St 
Mary's,  in  day ;  also  near  the  mouth  of  the  Patuxent  In  Virginiaj  large  beds  of  gypsum  with  rock 
salt,  in  Washington  Oa,  18  m.  from  Abingdon;  also  near  Lynchburg.  In  Ohio^  large  transparent 
crystals  have  been  found  at  Poland  and  Oanfield,  Trumbull  Go.  In  Tenn.^  selenite  and  alabaster 
in  Davidson  Co.  In  Kentucky,  in  MammOth-  Cave,  it  has  the  forms  of  rosettes,  or  fiowers,  vines, 
and  shrubbery.    Abundant  also  W.  of  the  Mississippi  in  many  places,  and  in  California. 

In  K  Scotia,  in  Sussex,  King's  Co.,  on  Capt  McCready'a  farm,  large  single  and  grouped  crystals, 
whidi  mostly  contain  much  symmetrically  disseminated  sand. 

Floater  of  Paris  (or  gypsum  which  lias  been  heated  and  ground  up)  is  used  for  making  moalds, 
taking  casts  of  statues,  medals,  eta ;  fof  producing  a  hard  finish  on  walls ;  also  in  the  mannfacturt 
of  artificial  marble,  as  the  scagliola  tables  ^f  Leghorn,  and  in  the  glazing  of  porooUiin. 

The  fibrous  variety,  whea  cut  en  cabochon  and  polished,  resembles  oat's-eye. 
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Oypsum  is  related  in  form  to  heulandite,  a  fact  trvught  out  in  the  view  above  taken  of  the 
jrjBtallization  (Am.  J.  ScL,  II.  xm  85).  To  the  table  of  observed  planes  the  lettering  of  Brooke 
and  Miller  for  the  planes  is  added.  Plane  /of  f.  687  would  be  situated  on  £  536,  between  2-i and 
S-i  below,  or  the  back  24  and  S-i  above.  Kenngott  obtained  flrom  an  £ngll<th  crystal  2-<  A  2^=^ 
111**  14'  (Ber.  Ak.  Wien,  xL). 

Recent  articles  on  cryst,  B.  &  M..  Min.,  5S6 ;  Quenstedt,  Min.,  1855, 1863 ;  Bufr^noy,  Min.,  18^^; 
Hessenberg,  Min.  Not,  No.  ii.  iv.  There  seems  to  be  good  reason  for  accepting  as  the  tn^ 
fundamental  form  that  above  adopted,  since  the  planes  of  the  fundamental  prism  /,  and  0,  cor- 
respond in  this  case  to  directions  of  cleavage.  Most  authors  make  2-t  the  prism  I,  and  2-4  (of  rare 
xcurrence)  the  plane  0.  The  symbols,  on  this  basis,  with  tbo  lettering  of  Miller,  are  as  followi^ 
following  the  above  order  (Hessenberg,  Min.  Not.,  No.  iv.):  *-i  (a);  f-t  (J),  1-i  (0,  1  («),  2-i  {x\ 
3-3  (5);  I(m,  or /of  Neumann),  i-|,  i-},  i-^ih).  *-J,  i-|,  i^  {k\  *-},  i-4,  i-|j  -1-f  (d),  0(g  of  Quen. 
ttedt),  H  (4  ft  (^  of  Hessenberg) ;  -1  (Q,  li  (v),  l*i  (uX  i  (w) ;  -3-3  (v,  or  k  of  Neumann) ;  J-^ 
{6  of  Hessenbeig). 

Named  from  y6i^f,  the  Greek  for  the  mineral,  but  more  espedaUy  for  the  ccUcined  mineraL 
The  derivation  ordinarily  suggested,  fh>m  y<,  earifi,  and  Ixl^iu,  to  oookf  corresponds  with  this,  the 
roost  common  use  of  the  word  among  the  Greeks.  Theophrastus,  after  mentioning  lo<»lities, 
speaks  of  the  making  of  gypsum  by  burning  the  proper  stones  (among  which  alabaster  is  induded) ; 
of  making  plaster  or  cement  from  it  by  "  powdering  it,  pouring  on  water,  and  stirring  it  with  wooden 
instruments,  there  being  too  much  heat  for  the  hand;  "  of  the  necessity  of  preparing  it  "  imme* 
diately  before  the  uso  of  it,  because  it  soon  dries  and  becomes  hard ;  "  of  its  value  for  whitening 
the  walls  of  bouses,  and  of  its  being  an  excellent  material  for  making  images  and  ornaments. 

The  word  y^xpot  in  Plato  and  Herodotus  has  been  sometimes  translated  chaikj  but  not  so  in  the 
latest  and  best  Lexicon — ^the  recent  edition  of  Stephanus.  The  sentences  in  Herodotus  containing 
it,  and  the  verb  yvi//du  derived  from  it  meaniog  io  cover  or  vfhiten  wUh  ffypmrn,  are  most  intelligible 
if  calcined  gypsum,  or  preparations  fh>m  it,  are  understood. 

Powdered  chalk  is  not  likely  to  have  been  used  for  a  whitewash ;  and  a  wash  is  implied  inatead 
of  dry  chalking.  Moreover,  true  chalk  was  probably  unknown  to  the  Qneks,  it  being  a  produc- 
tion of  more  western  countries ;  and,  according  to  Pliny,  even  the  Romans  indnded  nnder  their 
term  Orela  (Latin  for  cfialk)  principally  days,  and  promiaently  the  "Oimolian  earth"  (Gimolite,  p. 
457),  true  chalk  being  what  Pliny  calls  *'  the  inferior  kind."  Theophrastus  speaks  of  a  Tymphaan 
gypsum  (so  called  by  the  people  of  Tymphsaa)  which  was  a  f\iller*s  earth  of  some  kind.  The  word 
yi\i/oi  is,  therefore,  much  more  likely  to  have  been  applied  at  times  to  white  days  than  to  true 
chalk.  The  ancients  were  acquamted  with  lime  firom  the  burning  of  limestone,  and  could  not  havo 
called  this  y^^mu  Plato's  expression,  Tfiw  it  Svri  XtvKij  yvrpov  H  x<^*'oc  Acwtfrcpav,  "Whiter  than  gyp- 
sum or  snow,"  is  not  improved  by  supposing  it  chalk;  for  there  is  nothing  whiter  than  calcined 
gypsum,  or  the  ceilings  or  ornaments  made  from  it 

SelenUes  (=:moon-stone)  of  Dioscorides,  which  he  says  was  also  called  aphrosdenon  (moon-frothX 
*'  because  it  was  found  at  night  while  the  moon  was  on  the  increase,"  was  probably  crystallised  gyp- 
sum or  modem  selenite.  His  description  ><«««$(,  SimvYhii  «ro«^of  (=toiitte,  transparentf  Ugkl),  is  good 
as  far  as  it  goes ;  and  the  uses  of  the  stone  which  he  mentions  also  agree  better  with  this  view  than 
with  that  of  its  being  either  the  modem  moojistone  or  cafs^tf  to  wMdi  it  has  been  referred  The 
name  is  from  ffcX^y?,  rtioon,  and  alludes  probably  to  the  peculiar  moon-like  white  reflections. 
Some  aggregated  crystallized  masses  might  well  have  suggested  the  name  cgohraselaum.  It  is 
doubtful  what  Pliny  had  in  view  under  the  name  seleniiis  (xxxvii.  67):  it  is  probable,  from  his 
brevity  on  the  subject,  that  he  did  not  know  the  mineral. 

Lapis  specularis  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being  mua)  j 
he  speaks  of  it  (xxxvL  59)  as  affording  by  burning  the  best  of  gypsum. 

WXafiaarpiTJis  (or  alabaster- stouc,  meaning  the  stone  out  of  which  ointment  vases  of  the  kind 
called  aiabastra  were  made)  was  with  Theophrastus  and  Pliny  mainly  if  not  wholly  staU^gmite, 
which  is  now  often  called  oriental  alahasier  (see  under  Oalcitb)  ;  and  Thebes  in  Egypt  was  a  famous 
locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible  that  gypsum-alabaster  was 
one :  for  when  polished  it  often  resembles  some  clouded  stalagmites.  This  opinion  is  favored — 
though  not  pUiced  beyond  question — ^by  the  statement  in  l^eophrastus,  whidb  Pliny  reiterates,* 
that  the  gypsum-stone  is  *'very  similar  to,"  *'not  unlike"  (meaning  in  the  rough  state,  of  course) 
alabastriksy  which  resemblance  is  not  obvious  if  stalagmite  is  the  only  alabastrites.  The  {Uabas- 
iritis  of  Pliny,  from  Syria,  said  to  be  white  spotted  with  various  tints,  may  be  of  this  kind,  as 
Syria  was  noted  for  its  gypsum-stone,  according  to  Theophrastus  and  Pliny. 

*  It  is  not  dear  that  Pliny  is  here  independent  authori^.  He  appears  to  be  dting  from 
Ttieophrastus  in  the  most  of  what  he  says  about  gypsum ;  and  in  one  or  two  cases  he  dtes  blun- 
deringly. He  says,  for  instance,  that  plaster  after  hardening  may  by  pounding  be  powdered  [for 
nso  agai!l] ;  whereas  Theophrastus  states  more  correctly  that  "(y  hirnirig  it  may  again  and  agaiu 
be  made  fit  for  use." 
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HYDROXrS   SULPHATES.  fill 

'AXSffwTfMp  (alabastron)  occurs  as  the  name  of  alabaster-stone  in  the  writiDgs  of  the  histo- 
rian Herodianus  about  two  centuries  after  Christ,  but  without  description.  The  cUdbcistrum  of 
Pliny,  something  white  and  f^oth-like,  called  also,  as  he  says,  stimmif  etibi,  and  larbasis^  and  com-, 
ing  fh>m  silver  mines,  cannot  be  alabaster.  There  is  here  probably  some  mistake  on  the  part  of 
Pliny. 

^^^^  gypsum  is  called  Flaster-of-Paris,  because  the  Montmartre  gypsum  quarries,  near  Paris^ 
are,  and  have  long  been,  famous  for  affording  it 

Alt. — Gypsum  occurs  altered  to  calcite,  malachite,  quartz. 

665.  KIZSBZIRrrB.  Kieserit  Reiehardi,  Salzbergwerk  Stassfurt,  1860 ;  B.  H.  Ztg.,  zz.  39, 
1861.  Martinsite  KeangoU,  Ueb.,  1856-57,  22;  Samm.^  Pogg,  xcviii  262,  1856  (not  Martinsite 
Edntett,  1845). 

Orthorhombic.    Massive ;  fine  graniilar  or  compact. 
H.=2*5.     G.=2-517,  Bischof.     Color  white,  grayish-white,  to  yellowish. 
Translucent  to  opaque.     Friable  to  firm.    Little  soluble. 

Oompw— MgS+l%=SulphQric  add  580,  magnesia  29*0,  water  13-0=:  100.  Analyses:  1,  Ram- 
melsberg  (Pogg.,  zcviiL  262);  2-4^  Siewert  &  Leopold  (Jabresb.,  1860,  788) ;  5,  Beichardt  (Jahrb. 
Min.  1866,343): 

S 
[]5'5]=100Ilamm. 

13-47  =  100-96  Siewert 
[12-49]=100  SiewerL 

14-13~100-69  Leopold. 

14*30,  CI  218,  insol.  0-39=9914  Beichardt 

Beichardt  in  his  earliest  analyses  obtained  (I  a)  3  48'05,  "Ag  21*66,  £[  84*56,  which  corresponds 
to  Mg  5+3  £[.  AnaL  8,  3,  are  of  an  opalescent,  translucent,  and  friable  variety,  and  4  of  a  darker 
yellow,  opaque,  and  mnch  harder  kind. 

Pyr.,  etc. — In  the  dosed  tube  yields  water.  23.  Aises  easily,  and  with  soda  on  charcoal 
gives  the  sulphuric  acid  reaction.  But  little  altered  at  100"  C.  Dissolves  in  nitric  acid,  leaving 
a  small  residue  of  impurities.  Soluble  slowly  in  water,  but  completely,  100  of  water  taking  up 
40-9  parts ;  a  residue  is  deposited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurtite. 

Obs. — From  the  salt  mine  of  Stassfurt,  often  mixed  vcith  oamallite  and  gypsum.  F.  Bischof 
divides  the  Stassfurt  salt  beds  vertically  (Ann.  Ch.  Phys,  lY.  v.  805,  and  B.  H.  Ztg.,  xxiv.  1866) 
into  4  regions,  corresponding,  he  observes,  to  the  natural  order  of  origin  from  an  evaporating 
saline:  1,  or  lower,  the  anhydrite  region;  2,  the  polyhaliie;  3,  the  kieserite;  and  4,  the  camaUUe. 
Tho  kieserite  is  in  beds,  9  to  1 2  in.  thick,  alternating  with  oommon  salt  The  whole  deposit  is 
about  1 90  feet  thick,  and  has  the  following  as  its  mean  percentage  composition  :  Common  salt  65, 
kieserite  17,  camallite  13,  chlorid  of  magnesium  (hydrated)  3,  anhydrite  2=100. 

Named  after  Mr.  Eieser,  President  of  the  Academy  of  Jena.  For  the  martinsUe  of  Karsten,. 
see  under  Hauti^  pu  112. 

666.  POLTEUkUTS.    PolyhaUtes  SlronL^  Comment  Soa  B.  Getting.,  ir.  189.     Polyhalii: 

Sirom,,  Untera.,  L  444,  1821. 

Orthorhombic?  CHnohedral?  Descl.  A  prism  of  115^,  with  acuta- 
ed^es  truncated.    TTsnallj  in  compact  fibrous  masses. 

H.=2*5— 3.  G.=2*7689.  Lusti'e  resinous  or  slightly  pearly.  Streak 
red.  Color  flesh-i  or  brick-red,  sometimes  yellowish.  Translucent— opaque; 
Taste  bitter  and  astringent,  but  very  weak. 

Ckmip.— ftS+id,in  which  B=]S;  %,  Ca  in  the  ratio  1:1:  2=Sulphate  of  lime  45*2,  sul 
magnesia  19-9,  suL  potash  28*9,  water  6*0=100.  Analyses:  1,  Stromeyer  (Unters.,  i  144);  2, 
RanunelsbOTg  (Pogg.,  IzyiiL  512);  3,  Dexter  (Pogg.,  zciiL  1);  4^  Behnke  (ib.);  5,  C.  A.  Joy 
(Inaug.  Dissert.,  49,  Pogg.,xciiL  1);  6,  7,  y.Hauer  (Ber.  Ak.  Wion,  zi.385);  8,  G.  Jenzsch  (Pogg^ 
xcTiLl75);  9,  Dexter  (L  a) ;  10,Bischof  (Ann.  Ch.Phys.,  IV.  ▼.  812);  11,  Beichardt  (Jahrb.  Min 
1866.  345): 
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OaS 

ftgS  ]^a3 

&3 

NaCl 

Fe 

1.  IscU 

44-74 

20-03  

27-70 

0-19 

0-34 

2.  Aossee 

45-48 

20-69  

28-10 

0-11 

0-33 

3.      " 

46  62 

18-97    0-61 

28-39 

0-31 

0*24 

4.  HalleiD.reci  42*29 

18-27    2-60 

27-09 

1-38 

5.  Gmunden 

42*78 

19-06    0-76 

28-11 

1-76  *eB0-86 

6.  HaUstatt 

56-41 

11.04  

14-81 

12-16 

7.  EbensGO 

6118 

13-53  

1912 

0-28 

0-41 

8.  Vic,  red 

44-11 

1978    1-69 

26-87 

0-24 

101 

9.    «    gray 

44*72 

19-08  

27-77 

0-44 

0-69 

10.  Stasflfort 

42-64 

19-76  

27-90 

3-49 

11.        " 

43-44 

20-66  

26-22 

6-96=98-94  Strom. 

6-24=99*80  Ramm. 

602, Si 0-82, ftgJ>*«=100-97  Deztar 

6-10,  Si  0-27,  Fe  S  1-35=99-36  Behnke. 

6-41=99-21  Joy. 

5-68=100  V.  Hauer. 

6-05=100-62  V.  Hauer. 

616,  Si  0-11,  Xl  0-39,  Mg  0*02= 

99-38  Jenzscfa. 
7-40=100  Dexter. 
5-76=99-54  Bischof. 
7-47,  Mg  01  0-58=98-27  Reichardt. 

From  analjBis  9,  6*23  p.  a  of  daj  baye  been  removed,  and  part  of  the  7*40  p.  e  of  water 
belongs  with  it. 

Berthier's  analyses  of  the  Vio  polyhalite  (Ann.  d.  M.,  x.  260)  were  incorrect  The  loa 
GmundeD  (anal  6)  should  be  either  Ischl  or  Aussee,  according  to  Bammelsberg,  who  says  the 
mineral  does  not  occur  near  Gmunden  (Min.  Gh.,  288,  1862).  Joy  says  in  a  letter  to  the  author 
dated  Oct,  1865,  that  it  was  brought  to  G.  Bose's  laboratory  so  labelled. 

P5rr.,  eta— In  the  closed  tube  gires  water.  B.B.  fuses  at  1*6,  colors  the  flame  yellow.  On 
charcoal  Aises  to  a  reddish  globule,  which  in  B.F.  becomes  white,  and  on  cooling  has  a  saline 
hepatic  taste;  with  soda  like  glauberite.  With  flnor  does  not  give  a  dear  bead.  Partially 
soluble  in  water,  leaving  a  residue  of  sulphate  of  lime,  which  dissolves  in  a  large  amount  of 
water. 

Obs. — Occurs  at  the  mines  of  Ischl,  Ebensee,  Aussee,  Hallstatt,  and  Hallein  in  Austria^  with 
common  salt,  gypsum,  and  anhydrite ;  at  Berchtesgaden  in  Bavaria ;  at  Vic  in  Lorraine. 

The  name  Polyhalite  is  derived  from  w^XvSf  many^  and  uX;,  ealtf  in  allusion  to  the  number  of  salts 
in  the  constitution  of  the  mineral 

For  remarks  on  the  position  of  the  polyhalite  at  Stassfurt  see  Ejesebitb,  p.  641. 

667.  MAMAirrrB  A.  Ooebd  IBnll  Ac  St.  Petersb.,  ix.  16,  1866).  Like  polyhalite  in  aspect  aud 
characters,  but  has  the  %  Mg,  Ca  in  the  ratio  1:2:3.  Oolor  white ;  lustre  silky ;  structure 
foUated  fibrous.  In  nodules  as  large  as  the  fist,  at  the  salt  mine  of  Maman  in  Persia,  with  car* 
nallite,  and  also  investing  or  intersecting  nodules  of  oamallita 

tf68.  PIOROMERITEI.  Picromeride  ScaccM^  Hem.  Incend.  Yesuv.  1856,  191.  Pikiomerit 
Bamnut  Min.  Gh.,  281,  1860.  Eainit  Zincken,  K  H.  Ztg.,  xxiv.  79, 1866.  Sohdnit  R  Bdchardt, 
Jahrb.  Min.  1865,  602,  1866,  840. 

Monoclinic.     C^=Y6°  12',  /A  7=109°  50',  0  A  l-i=154°  89',  O  A  2-i= 
116°  41'.     In  crystals  and  crystalline  crusts. 
H.=2-5.     Color  white. 

CoQip.  -  &  §  +  ftg  S  +  6  d,  or  (i  £:+i  %)  §+3  d=Sulphuric  add  39*8,  magnet  9'9,  potaah 
23-5,  water  26-8=  100.    Analyses :  H.  Beichardt  (I  c.) : 


9 

Ag 

fe 

s 

a 

1.  Stassfurt 

38-52 

11-66 

22-82 

[26-29] 

0'81=100. 

2. 

89*74 

10-40 

23*28 

26-87 

0-28=100-67, 

Beichardt^s  analyses  were  made  on  his  achonUey  a  salt  obtained  by  him  by  separating  the  chk>ri4 
of  magnesium  in  what  is  called  kainite  by  means  of  alcohol 

P3rr.,  etc.— Loses  11  p.  a  water  at  100"  0.,  and  all  the  rest  by  heating  to  ISS**  C,  Beichardt 
Aeeording  to  Graham,  the  artificial  salt  loses  its  vrater  wholly  at  132". 

Obs. — Found  at  Vesuvhis  among  the  salts  produced  at  the  eruption  in  1 865,  in  crystals  along 
with  crystals  of  cyanochroite,  an  isomorphous  species  in  which  copper  replaces  the  magnesia. 
Also  occurs  at  the  Stassfurt  salt  mine,  along  with  kieserite  and  caroallitc.  It  is  often  mixed, 
at  Stassfurt,  with  chlorids  and  other  salts.    Alcohol  dissolves  out  chlorid  of  magnesium. 

KainUe  of  Ziucken,  from  the  same  locality  at  Stassfurt,  is  nothing  but  the  impure  picromeiito 
just  alluded  to,  as  shown  by  Beichardt  It  has  been  analyzed  by  Graf  (B.  H.  Ztg.,  xxiv.  288) ^ 
E.  and  H.  Reichardt,  Hosseus,  and  Theile  (Jahrb.  Min.  I860,  337);  Philip  (ZS.  G.,  xviL  649); 
and  the  chlorine  in  the  results  varies  from  14*5  to  36-7  p.  c.    x^early  all  the  chlcrine  is  removed 
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as  chlorid  of  magnesium  on  treating  the  mineral  with  alcohol.  Fonns  granular  iLadses  which 
vary  in  color  from  colorless  to  grayish,  yellowish,  and  reddish,  and  has  Q-.=2'13 1—2*147,  hut 
▼arying  to  2'1 84.  It  sometimes  contmns  also  common  salt  Named  picromerite  in  allusion  to  the 
magnesia  present;  and  £alnite  (properly  Ccmiie)  from  <rafv<^,  recent, 

669.  BLOESDITE.    Bloedit  John,  Unters.,  1811.    Astrakanit  G.  Boat,  Beis.  Ural,  ii  270,  271, 

1842. 

In  imperfect  crystals.    Also  massive. 

Color  whitish,  orange,  reddish.    Translucent.    Very  soluble. 

Var. — The  original  bUsdUe  from  Ischl,  analyzed  hy  John,  was  massive,  somewhat  flhrous,  flesh- 
red  to  hrick-red  in  color,  and  splintery  in  frticture.  The  astrakanite,  from  near  Astrakan,  was  in 
whitish  crystals. 

Oomp.— ftS  +  2£[^  with  B=^Mg+i^a=Sulphate  of  soda  42'G,  sulphate  of  magnesia  35*9, 
water  21-5=100.  Analyses:  1,  John  (L  c.);  2,  v.  Hauer  (Jahrh.  G.  Reichs.,  606,  1856);  8, 
Gobel  (Rose*8  Beis.  Ural,  L  c.);  4,  Hayes  (Proc.  N.  H.  Bost,  y.  391): 


]^^a5 

%S  NaClMga 

a 

L  Ischl,  rdh. 

83-34 

36-66    0-33     

22-00,  li(nS  0-83,  FeS  0-34=9300  John. 

2.      "     orange 

4102 

86-36     0-60     

21-50 =99-38  Hauer. 

3.  Astrakan 

41-73 

36-81     0-34 

21-95=99-83»  Gobel. 

4.  MendoKa 

45-74 

33-31     M6     

19-60,  sand,  etc.  019=100  Hayes. 

6.         " 

45-82 

33-19     1-79      

18-84,  sand,  etc  0*36=100  Hayes. 

*  1'76  day  and  sand  romoved. 

Another  sample  afforded  Hayes  ^aS  48-00,  %S  3420,  NaQ  1-21,  fi  16-42,  Si, etc.  0-17= 
1 00.  Dried  at  90"  F.  the  water  was  reduced  to  15*20  p.  a  The  less  amount  of  water  in  Hayes's 
analyses  than  in  the  others  may  have  been  due  to  the  degree  of  drying. 

Pyr.,  etc.— Heated  losed  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globulCt 
which  Ls  white  on  cooling.    Somewhat  deliquescent  iu  a  moderately  moist  atmosphere. 

ObSa^From  the  salt  mines  of  Ischl ;  the  salt  lakes  near  Astrakan,  cast  of  the  mouth  of  the 
Tolga  (nnaL  3);  the  soil  of  the  country  near  Mendoza,  between  San  Luis  de  la  Punta  and  the 
foot  of  the  Andes,  especially  east  of  San  Juan,  occurring  in  imperfect  crystals  at  the  junction  of 
two  layers  of  common  salt,  one  to  two  feet  below  the  surface. 

Named  alter  the  chemist  and  mineralogist  Blode. 

660.  IiCBWXnTB.    Lowoit  BdiiL,  Abh.  Ges.  Wiss.  Prag,  V.  iv.  1846;  BaicL,  Ber.  Fr.  Nat, 

11  266,  1847. 

Tetragonal.  Massive.  Cleavage  octahedrons  have  approximately  the 
angles  111°  44'  and  105®  2',  giving  for  the  vertical  axis  the  value  i-304. 
Cleavage :  basal,  distinct ;  /,  imperfect ;  1,  or  the  octahedral,  in  traces. 

H.=2-5— 3-0.  G.=2-376.  Lustre  vitreous.  Color  yellowish-white  to 
honey-yellow,  also  reddish.  Fracture  conchoidal,  with  the  aspect  some- 
what of  fire-opal.  Taste  weak.  Optically  uniaxial ;  refraction  positive, 
for  the  ordinary  ray  1*491,  extraora.  1*494. 

Oomp.~ftS+li£[t  with  B=^Mg+i]^a=Sulpbate  of  soda  46*3,  sulphate  of  magnesia  39*1, 
water  14*7.    Analyses:  1,  Karafiat  (1.  c);  2,  v.  Hauer  (Jahrh.  G.  Beicha,  1858,  605): 


5 

Mg 

iSTa 

fi 

L 

62-36 

12-78 

18-97 

14-45,  Fo,  JH  0'66=99-21  Karafiat 

2. 

52-63 

14-31 

18-58 

14-80= 100-22  Hauer. 

Obs. — In  pure  crystalline  masses  an  inch  thick,  involved  with  foliated  anhydrite,  at  the  Isdi] 
■alt  mine,  Austria. 

661.  SPSOBSmi.    Epsom  Salt     Sal  nativum  catharticum  A,  Eermann,  De  Salo  native 
oatfaaitioo  in  fodinis  Hungarle  recens  invento^  Posonii,  1721.    Sal  neutrum  addulare,  Sal 
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Anglicanum,  Wall,  Mm^  184,  1747.  Id.,  Sel  d'Epsom  IV.  frl  Wall,  i.  83P,  1763.  Haiotrichna 
Scopol^  De  Hydrarg.  Idriense  Tent,  Tenet,  1761  (Klap.  Beitr.,  iiu  104^  Prindp.  Mln^  1772 
Magnesia  vitriolata  (Sal  Anglicas,  Epsomenais,  Seldlizensia,  SeydschutensiB,  amarun,  etc.)  Bergrru 
Sdagr.,  1782.    Bittersali  Wem.    Haarsalz  pt    Epsomite  Beud,,  Tr.,  446,  1824. 

Orthorhombic,  and  generally  hemihedral  in  the  octaliedral  modifications. 
/A  7=90°  34',  0  A  1-1=150^  2' ;  a  :  J  :  c=0-5766  :  1  :  I'Ol.  14  A  1-4, 
basal, =59°  27',  l-iAl4,  ba3al,=59°  56'.  Cleavage:  brachydiagonal, 
perfect.     Also  in  botryoidal  masses  and  delicately  fibrous  crusts. 

H.=2-25.  G.=l-751;  1-685,  artificial  salt,  Scliifl.  Lustre  vitreous — 
earthy.  Streak  and  color  white.  Transparent — translucent.  Taste  bitter 
and  saline. 

Oompw— MgS  +  7  fi,  when  pupe= Magnesia  16*3,  sulphuric  acid  32-5,  water  61*2=100.  Anal- 
Tses:  1-4,  Stromejer  (Gel.  Anz.  Gott^  1833,  Pogg.,  zzxL  137,  Schw.  X,  bdx.  255);  5,  Bonis  (Rev. 
Sd.  Industr.,  xiv.  300)  j  6,  Dufr^noy  (Tr..  ii.  323): 


5 

% 

te 

An 

fl 

1.  S.  AfKca 

32-26 

14-58 



8-61 

49-24=99-69  Stromeyer. 

2.  Idria,  "iToar^oiii" 

32-30 

16-39 

0-23 



50-93=99-85  Stromeyer. 

3.  Catalonia 

81-90 

16-49 

51-20=99-59  Stromeyer. 

4.  Neusohl,  ros&rei 

31-37 

1631 

009 

0-34 

51-70,  Cu  0-88,  Co  0-69=99-88  Stromeyw 

5.  Fitou,  France 

84-37 

17-31 

48-32=100  Bonis. 

6.      «           " 

8407 

16-20 

47-20,  Ca  2-10=99-57  Dufr6noy. 

X^.,  etc. — Liquifies  in  its  water  of  crystallization.  Gives  much  water  in  the  closed  tabc  ai 
a  high  temperature;  the  water  is  add.  B.B.  on  charcoal  fuses  at  first^  and  finally  yields  an 
infhsihle  alkaline  mass,  whicli,  with  cobalt  solution,  gives  a  pink  color  on  ignition.  Very  soluble 
in  water,  and  has  a  very  bitter  taste. 

Obs. — Common  in  mineral  waters,  and  as  a  delicate  fibrous  or  capillary  efflorescence  on  rocks, 
in  the  galleries  of  mines,  and  elsewhere.  In  the  former  state  it  exists  at  Epsom,  England,  and 
at  Sedlitz  and  Saidschutz  in  Bohemia.  At  Idria  in  Camiola  it  occurs  in  silky  fibres,  and  is  heucc 
called  hairsalt  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of  Montmartre,  near  Paris ; 
in  Fitou,  Dept.  of  the  Aude,  France;  in  Aragon  and  Catalonia  in  Spain;  in  the  Cordillera  of 
St.  Juan  in  Chili ;  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  1^  in.  thick.  Also 
found  at  Yesuvius,  at  the  eruptions  of  1 850  and  1 855. 

The  floors  of  the  limestone  caves  of  Ey.,  Tenn.,  and  Ind.,  are  in  many  instances  covered  with 
epsomite,  in  minute  crystals,  mingled  with  the  earth.  In  the  Mammoth  Cave,  Ey.,  it  adherer  to 
the  roof  in  loose  masses  like  snowballs.  At  the  Alum  Cave,  in  Sevier,  Tenn.,  on  the  headwaters 
of  the  West  Fork  of  Little  Pigeon  River,  masses  of  nearly  pure  epsomite,  almost  a  cubic  foot  m 
volume,  have  been  obtained  (Safford's  Rep.,  119).  It  effloresces  from  the  calcareous  sandstone,  10 
m.  from  Cocymans,  on  the  east  face  of  the  Helderberg,  N.  Y.  Said  to  occur  also  over  the  Cali- 
fornia plains,  east  of  San  Diego  (Am.  J.  Sd.,  II.  vL  389).  Also  effloresces  from  a  pyritiferous 
serpentine  in  Marmora,  Canada  West;  and  on  dolomites  of  the  Clinton  formation  (Silurian)  in 
sheltered^  places  between  Niagara  Falls  and  Lake  Huron,  as  at  Dundas,  where  layers  occur  1  in. 
thick. 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlidi,  the  above 
described  form  is  produced  when  crjrstallizatlon  takes  place  below  15"  C  (60"*  F.),  but  a  mono- 
clinic  form  between  25**  C.  and  SO"*  C. 

662.  TAURISCITB.    Tauriszit  G,  H,  0,  Yolget,  Jahrb.  Min.  1855,  162. 

Orthorhombic.    Angles  those  of  epsomite.     Occurring  planes :  7,  i-i,  v\ 
iri ;  1-1,  1-i ;  1,  2-2,  2-2.     Crystals  acicular. 
Lustre  and  other  physical  characters  those  of  copperas. 

Oomp.— Stated  to  be  that  of  copperas. 

Obs.— From  Windgalle  in  the  Canton  Uri  (Pagus  Tauriscorum  of  the  Romans),  Switieriand, 
associated  with  copperas  and  alum.    The  crystal  is  a  rhombic  prism  with  pyramidal  terminationa 

662 A.  TBcn^TTE  Breith.  (Graulit  Glocker^  Syn.,  1347).    A  clove-brown  mineral,  easily  soluble  ir 
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WBXer  and  attracting  moisturo  readUy,  oocurrlng  in  small  pyramidal  and  acicular  crystals  supposed 
to  be  orthorhombio,  and  also  massive.  Probably  a  bydrous  sulpbate  of  sesquiozyd  of  iron ;  but 
composition  not  ascertained.    li. = 1  '5 — 2. 

From  Graul,  near  Schwarzenberg,  in  Saxony,  and  Braunsdorf  in  the  Erzgebirge.  Named  fh>m 
TTfKTtKSf,  in  allusion  to  the  deliqnescenoe ;  but  changed  to  gi'auUie  by  Glocker,  because  the  Greek 
signifies  liquifying  actively,  and  not  passively  as  in  deliquesoeuce. 

663.  FAUSBRITB.    Fauserit  BreUh^  B.  H.  Ztg.,  xziv.  301,  1866. 

Orthorhombic.  /  A  /=91°  18'.  Cleavage :  i4  distinct ;  /  in  traces  or 
none ;  O  rather  distinct.     Crystals  gi'ouped  in  stalactitic  forms. 

H,=2— 2i.  G.=l"888.  Lustre  vitreous.  Color  reddish-  and  yellowish- 
white  to  colorless.     Translucent  to  transparent.     Taste  astringent,  bitter. 

Oomp.--ftgS+2  Mn5  +  15fl:=(iMg+|Mn)S-+-5fi=Sulphuric  acid  34*7,  protox.  manga- 
nese  20*5,  magnesia  6*8,  water  39*0=100.    Analyses:  1,  2,  HoUndr  (L  c): 

84*49        19-61         5-15         42*66,  £1,  Fe  ^roctf 
33-78         2005         5*68         40*54. 

Obi.— From  Herrengrund  in  Hungary.    Named  after  Mr.  Eauser. 


COPPERAS  GROUP. 

The  species  here  included  are  the  ordinary  vitriols.  They  are  identicaj 
in  general  formula  with  the  species  of  the  Epsomite  group,  and  are  regarded 
as  the  same  compound  essentially  under  oblique  crystallization.  The  cop- 
per sulphate  diverges  from  the  others  in  crystallization,  and  contains  but 
5  of  water ;  but  species  containing  copper  in  many  other  groups  exhibit  f^ 
like  divergence  from  the  rest  in  crystalline  form. 

StWONYMT  BEFOSE   1750.      XaXKa^ov,    XoXwiTtf,    MtXoyrijpm,    EoJjJO,   MtVii,   DioSCOT.,  V.    114-118. 

^CAo/can/AttTn  (from  yaXidi^  brass,  and  a^B^i^  flower)  va  vitriol  of  any  kind;  Spain  is  given  as  a 
locality;  CfuilciliSj  a  disintegrating  pyrites,  iroD  or  copper,  impregnated  with  the  same,  as  a  result 
of  its  alteration;  Mdanteria  (fr.  /«A«ii,  ink),  a  salt-like  chalcanthus,  or  earth  containing  it;  Soru, 
a  black  earth  or  stone  impregnated  with  some  vitriol ;  Misu,  a  yellowish  vitriolic  stone,  per- 
haps partly  copiapite,  and  partly  yellow  ochre  impregnated  with  vitriol  of  some  kind.*] 

Atramentumsutorium=Chalcanthum,  Chalcites,  Sory,  Misy,  Flin.,  miv.  29-32;  evidently  in 
part  from  Dioscorides.  [The  description  of  Chalcanthum  gives  prominence  to  blue  vitriol,  while 
its  use  as  shoemaker's  ink  (which  Atr.  sutorium  signifies)  imph'es  the  presence  of  green  (or  iron) 
vitriol,  the  material  still  useid  for  blackening  leather ;  Chalcites  and  sory  are  the  same  as  above ; 
Misy  is  yellow  and  pulvenilenii,  like  the  mineral  now  called  copiapite.] 

Atramentum  sutorium=Melanteria=Ohalcanthum,  Chalcites,  Sory,  Misy,  Agric.,  Foss.,  212- 
214,  1546;  Kupferwasser  t<2.,  Interpr.,  463,  1546.  [The  first  three  of  these  names  are  synonyms 
for  any  vitriol  or  all ;  and  include  (as  partly  also  in  Dioscoridee)  capillary  or  wool-like,  plumose, 
stalactitic,  and  salt-like  kinds,  besides  Lapis  cUramenU;  Agricola  mentions  the  varieties  Atramen* 
turn  stUorium  candidum{=\cvKoiov  Gr.),  which  is  white  or  zinc  vitriol ;  A,  s.  viride,  which  is  green 

*  In  interpreting  these  andeot  names  it  has  to  be  borne  in  mind  that  there  are  three  sources  of 
obscurity,  besides  that  of  imperfect  description  : 

1.  That  the  earthy  or  stony  mass  containing  the  essential  ingrodiant  comes  into  the  description. 

2.  That  Pyrites  (including  pyrite,  marcasite  and  pyrrhotine)  is  brassy  enough  to  bo  confounded 
with  chalcopyrlteL  the  ore  of  copper  or  brass  ( Y'lAtdf) ;  and,  in  fact,  Dioscorides  says  that  pyrites 
jrields  yaXcdt,  although  in  the  next  line  asserting  that  it  strikes  fire  with  a  steel,  a  characteristic 
distioguishing  it  from  copper  pyrites.  Moreover,  Agricola  describes  all  the  vitriols  under  hii 
Atratnenia  stdoria,  and  makes  Kup/ertoasser  of  the  Germans  (meaning  oopper-toaUr)  a  oommon 
syuonym  for  them ;  as  has  been  true  of  Cfopperax  in  English  and  Oouperose  in  Freach. 

3.  That  iron  and  copper  pyrites  often  occur  together,  and  the  vitriolio  results  of  their  altera^ 
fiion  are  consequently  variously  mixed  in  nature. 
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vitriol i  A.  a.  eamilmm^  which  is  bluo  vitriol;  Sory^  a  graj  or  blackish  stone,  often  nodular  (glcba 
rotundie),  impregnated  with  any  vitriol;  ifoy,  a  yellow  efflorescent  or  mealy  vitriol  {CopiapUt) 
Groslar  in  the  Harz  is  the  principal  locality  cited  by  Agricola.  ChaJcUes  la  said  to  be  betwees 
sory  and  misy  in  texture,  and  rubra  d  ceris  colore ;  perhaps  a  red  ochre  (a  frequent  result  cf  tt.e 
alteration  of  pyrites)  containing  copperas  and  some  unaltered  pyrites. 

Atramentum  viride,  a  quibusdam  VUreolum  vocatur,  AJbcrfus  Magnus^  De  Min.,  libr.  y.,  c.  8^ 
1270.  Titriolum  AgriCj  ib.,  218.  [So  named  from  viiriuTn,  glasSj  in  allusion  to  the  glassji 
appearance  of  the  crystals  of  vitriols ;  Agricola  speaks  in  connection  with  Lis  explanation  of  ths 
word,  of  "A.  cacdidum  translucidum  instar  Crystalli."] 

Atramentum  Gesner,  Foss.,  13,  1565;  divided  into  A.  album  durum  Goslarianum  [or  Zinc  vit- 
riol], A.  viride  [or  Iron  vitriol],  A.  coeruleum  Cyprium  pulcherrimum  [or  Blue  vitriol],  etc. 
Melanteria,  Sory,  Misy,  Gesner,  ib.,  16,  16. 

Vitriolum  WalleriuSj  Min.,  155,  1747,  and  Oronstedt,  Min.,  113,  1758;. a  genus  induding  the 
species  V.Cupri  (=V.  Oypri,  V.  Veneris);  2,  V.  viride  (=V.  ferri,  V.  mairtis);  3,  V.  album,  vei 
Zinci  (ttom  Qoslar) ;  besides  4,  Y.  mixtum  (a  mere  mixture) ;  5,  6,  Terra  vitriolica  and  Lapis  atra- 
mentarius  (earth  or  stone  impregnated  with  yitriol  of  some  kindX  and  including  Lapis  atramen* 
tarius  fiavus,  or  Misy. 

664.  MELAMTBRITZI.  McAarnypta,  XaXcay^of,  etc.,  Di090or.  Ghalcanthum,  Atramentum 
sutorium,  etc.,  PUn,  Kelanteria,  Atramentum  sutorium  viride,  Agric  Yitridum  pt.  Alberiui 
Magnus.  Atramentum  viride  Gesner.  Yitriolum  yiride,  Y.  ferri,  Y.  martis,  WaUerius.  Green 
YitrioL    Copperas.    Sulphate  of  Iron.    Fer  sulfate  .FV.    Melant^rie  JBrad,  Tr.,  IL  482,  1832. 


540 


Monoclinic. 
123^44';  a:h 


(7=75°  40';  /A  7=8! 
tf= 1-310  : 1  :  0-8474. 


'  21',  O  A  l-i= 


OAi-i=104°20' 
0  A  7=80  37 
O  A  4-i=159  6 


0  A  -l-i=136°  18 
0  A  l-i=123  44 
-1  A -1=101  32 


metallic. 


Cleavage  :  0  perfect,  7  less  so.  Often  in  capillary, 
fibrous,  stalactitic,  and  concretionary  forms.  Gene- 
rally massive  and  pulverulent. 

H.=2.     G.= 1-832.     Lustre  vitreous.     Color,  vari- 
ous  shades  of  green,  passing  into  white;   becoming 
yellowish  on  exposure.     Streak  uncolored.     Subtrans- 
parent— translucent.     Taste  sweetish,  astringent,  and 
Fracture  conchoidal.     Brittle. 


Oomp.—.Fe3 +  7  S= Sulphuric  acid  28-8,  protoxyd  of  iron  25-9,  water  45-3=100. 

Pyr.,  etc. — In  the  closed  tube  yields  water,  and  afler  a  time  sulphurous  and  sulphuric  acida. 
On  charcoal  turns  at  first  brown,  then  red,  and  finally  black,  becoming  magnetic.  With  the 
fluxes  reacts  for  iron.  Soluble  in  twice  its  weight  of  water,  and  the  solution  is  blackened  by  a 
tincture  of  nut  galls.  Exposed  to  the  air  becomes  covered  with  a  yellow  powder,  which  is  the 
sulphate  of  the  sesquioxyd  of  iron. 

Obs.— This  salt  usually  proceeds  from  the  decomposition  of  pyrite  or  marcasite,  which  readily 
afford  it,  if  oocasionally  moistened  while  exposed  to  the  atmosphere.  Occurs  near  Goslar  in  the 
Harz ;  Bodenmais  in  Bavaria ;  Fahlun,  Sweden ;  at  Hurlet,  near  Paisley ;  and  in  many  mines  in 
Europe  and  on  the  other  continents.  Usually  accompanies  pyrite  in  the  IT.  States,  occurring  oa 
an  efflorescence ;  at  Copperas  Mt.,  a  few  miles  E.  of  Bainbridge,  Ohio,  it  is  associated  with  aluo: 
and  pyrite.  It  is  employed  in  dyeing  and  tanning,  and  in  the  manufactore  of  ink  and  Prussian  blaa 

666.  PISANITB.    F,  Ptsani^  0.  R.,  xlviu.  807.    Pisanit  Kenng^  IJeb.  1859, 10,  18G0. 

In  concretionary  and  stalactitic  forms. 

Lustre  vitreous.     Color  bright  blue.     Becomes  ochreous  externally. 

Oomp. — (^e,Ou)3+'7£[;  or  a  copperas  with  three-fifths  of  the  iron  replaced  bj  eoppei 
Analysis  by  Pisani  (L  a): 
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3  29*90        te  10*98        Cu  15*56        tL  43*56 

P3rr.,  €to^ — ^B.B.  gives  with  the  fluxes  reactiona  for  copper.    Otherwise  like  meianterite. 
Ob8.--0ocur8  with  chalcopyrite  at  a  copper  mine  in  the  interior  of  Turkey.    The  interior  of 
the  mineral  has  sometimes  druses  of  minute  crystals. 

666.  OOSZiARITB.  Atramentum  sutorium,  candidum,  potissimum  roperitur  Gkwelaris,  trans* 
lucidum,  crystalli  iustar,  AgriCf  Foss.,  213, 1546.  A.  album  fossile  durum  Gk>slarianum  Geaner^ 
Fobs.,  13, 1565.  Yitriolum  Zinci  album  natirum,  Galizensten,  Hvit  YiktrU,  WaJL,  157,  1747. 
Zinc  Yitriol,  White  Vitriol,  White  Copperas,  Sulphate  of  Zina  Zinc  sulfatee,  Oouperose  blanche, 
i^.    Gallizinite  Beud.,  Tr.,  446,  1824.    Goslarit  Haid.,  Handb.,  490,  1847. 

Orthorhombic.  I^  7=90^  42'  |  0  A  1-1=150°  10' ;  a  :  J  :  (?=0*5735  : 
1  :  1*0123.  Observed  planes:  /,  t-i,  i-t,  i-2,  1-i,  l-i,  1,  2-5.  l-l  A  l-i,  top, 
=120°  20',  1-t  A  H  top,=120°  3',  0  A  1=140°  57',  1  A  1,  mac.,=127°  27', 
1  A  1,  brach.,=126°  45'.     Cleavage  :  iA  perfect. 

H.=2-2*5.  G.=2-036;  1*9-21;  1*953,  artificial  crystals,  Schill. 
Lustre  vitreous.  Color  white,  reddish,  bluish.  Transparent — translucent. 
Brittle.     Taste  astringent,  metallic,  and  nauseous. 

Oomp.— 2nS+7fl=Sulphurio  acid  27*9,  oxyd  of  zmc  28*2,  water  43*9=  100.  Beudant 
obtained  for  a  specimen  from  Schemnitz  (Tr^  li.  481)  §  29*8,  2q  28-5,.Mn  0*7,  9e  0*4,  ^  40*8= 
100*2,  which  corresponds  to  6  ^  Klaproth  obtained  (Beitr.,  y.  193)  S  22*0,  2n  27*5,  llfu  0'5, 1^ 
60-0=  loa 

Pyr.,  etc. — ^Yields  water.  On  charcoal  with  soda  giyes  a  zinc  coating,  and  a  sulphid  which 
tarnishes  silver.     Easily  soluble  in  water. 

Obs. — ^This  salt  is  formed  by  the  decomposition  of  blende,  and  is  found  in  the  passages  of  mines. 
It  occurs  at  the  Bammelsberg  mine  near  Goslar,  in  the  Harz ;  at  Schemnitz  in  Himgary ;  at 
Fnhlun  in  Sweden ;  and  at  Holywell  in  Wales.    It  is  not  of  common  occurrence. 

It  is  manufactured  for  the  arts,  and  is  rery  extensively  employed  in  medicine  and  dyeing. 
White  vitriol,  as  the.term  is  used  in  the  arts,  is  the  sulphate  of  zinc  in  a  granular  state,  like  loaf 
sugar,  produced  by  melting  and  agitation  while  cooling. 

The  name  GaUUzenite^  which  has  priority,  was  given  the  mineral  by  Beudant  from  a  popular 
German  name  GalUzenstein.  But  aldiough  so  called  iu  Germany,  zinc  vitriol  is  not  a  stone  fh>ra 
Oalicia  (Poland),  as  the  word  implies,  while  it  is  eminently  a  product  of  the  mines  of  Qoslar  in 
the  Harz.    Haidinger's  name  Chslarite  is  therefore  adopted  for  the  species. 

667.  BISBBRITZI.  Cobalt  Yitriol  Sage,  J.  de  Phys.,  zxzlz.  53,  1791.  Kobaltvitriol  Kopp, 
Gehlen's  X,  II.  vL  157,  1808.  Bed  Vitriol.  Sulphate  of  Cobalt.  Bhodhalose  Beud.,  Tr.,  ii. 
481,  1832.    Bieberit  Said.,  Handb.,  489,  1845. 

Monoclinic.     Usually  in  stalactites  and  crusts,  investing  other  minerals. 
G.=1'924,  artificial  crystals,  Schill.    Lustre  vitreous.     Color  flesh-  and 
rose-red.     Siibtransparent — translucent.     Friable.     Taste  astringent. 

Oomp. — Co  3 +  7  ]&= Sulphuric  acid  28*4,  ozyd  of  cobalt  25*6,  water  46*1=100.  Analyses 
1,  J.  H.  Kopp  (Gehlen*s  J.,  II.  vl  157);  2,  Winkelblech  (Ann.  d.  Pharm.,  xiu.  265);  3,  Beudani 
^  c.);  4,  6,  Schnabel  (Ramm.  4th  SuppL,  118): 

41*56=100  Kopp. 

46*83,  Mg  3*86=99-65  Winkelblech. 

41*2,  Fe  0*9  Beudant 

45*22,  Ca 0-43,  ftg  088,  CI  0-09,  insdl.  1-14=100*12  Sbfaiw 

38*13,  Ca,  Mg  <r.,  01  005  msol.  24*04=100  Schn. 

Kopp*8  analysis  corresponds  to  do*S  +  8]&;  but  the  existence  of  such  a  compound  la  very 
floubtfiiL    The  artificially  prepared  cobalt  vitriol  has  the  composition  above  given. 


s 

Co 

1.  Bieber 

19*74 

88*71 

J.       " 

2906 

19-91 

8.       " 

SO-2 

28-7 

4.S6geD 

28*81 

23*30 

6.        « 

20-84 

16*50 
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Fyr.,  «to. — ^In  a  matrass  yields  water,  and  when  strongly  heated,  sulphurous  add.  Com 
muDicates  a  blue  color  to  glass  of  borax. 

Obs. — ^In  the  rubbish  of  old  mines  at  Bieber,  near  Hanau;  at  Leogang  in  Saltzbuni:;  at  Tref 
Puntog,  near  Copiapo,  Chili. 

Beudant's  name  EkodhcUose  is  not  an  admissible  derivative  firom  'poiottt^  ro9e<ohred^  and  aXc, 
salif  and  is  unmineralogical  in  its  termination ;  it  should  have  been  RhodohaUie,  Instead  of  making 
it  right  (in  which  case  it  would  be  no  longer  Beudant's  name),  it  appears  better  to  adopt  the 
name  applied  bj  Haidinger,  derived  fh>m  the  longest  known  locality. 


668,  MORSNOSrrB.  Nickel-Yiktril,  Tltriolum  ferrum  &  niccolum  oontinens  ("  of  a  deep 
green  color,  with  Kupfernickel,  in  Cobalt  mines  ")  OronaL  (the  disoov.  of  the  metal  NickelX  Min., 
114,  1758.  Niooolum  vitriolatum  fioterdum  e  mineris  sulphuratis  fatisoentibus  genitum) 
Bergm.,  Sdagr.,  50,  1782.  Sulfate  de  niquel  (fr.  Galida)  D,A,  Caaares,  1849,  A.  M.  Alcibar,  in 
Bevista  Minora,  Madrid,  306,  1S50.  Sulfate  de  nickel,  Morenosita,  Casares,  ib.,  176,  March, 
1851.  Nickel  Yitriol  T,  8,  Hunt,  this  Min^  679,  1850,  Logan's  Or,  Rep.  Can.,  186S.  Fyrome- 
line  v.  Kdb.^  GfeL  Anz.  MUnch.,  zzxt.  215,  1852,  J.  pr.  Ch.,  lyilL  44. 

In  acicular  crystals  and  thin  prisms.  Also  fibrous ;  and  as  an  efflores- 
cence. 

H.=2— 2'25.  G.=2*004:,  Fulda.  Lustre  vitreous.  Color  apple-green 
to  greenish-white.  Streak  white,  faintly  greenish.  Soluble ;  taate  metal- 
lic astringent. 

Oomp.— SiSH-7fl=Sulphuric  acid  285,  oxyd  of  nickel  26*7,  water  44'8=:100.  Ana^Ben  • 
1,  2,  Fulda  and  K5mer(Ann.  Ch.  Pharm.,  czzzi.  217): 


S 

Si 

S 

la 

1.  Eiechelsdorf 

28-54 

26-76 

44-43 

0-27=100  Pnlda. 

2.        " 

28-42 

26-69 

44*83 

0-24=100-08  Eomer. 

In  the  mineral  from  Galicia,  on  which  the  fipecies  was  instituted,  the  nidtel  Titriol,  acoording 
to  Casares  (L  a),  was  mixed  with  a  little  sulphate  of  oopper  and  iron ;  while  that  of  Canada, 
according  to  Hunt,  appeared  to  be  pure  nickel  vitrioL 

PjTr.,  etc.-^£.B.  in  tube  gives  water,  strongly  add,  swells  up,  and  hardens,  becoming  yeUow 
and  opaque.  On  charcoal  glows  strongly  and  evolves  sulphurous  acid.  With  borax  and  phos- 
phorus salt  gives  a  distinct  nickel  reaction.  The  Riechelsdorf  mineral  colors  the  outer  flame 
blue,  from  the  presence  of  arsenic. 

Obs. — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Galioia,  Spain, 
on  magnetite,  with  which  some  millerite  is  mixed ;  at  Riechelsdorf  in  Hesse ;  as  an  earthy  crust, 
mountain-green  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Friedens  mine  near 
Lichtenberg  in  Bayreuth  (pyromeline).  Also  in  acicular  crystals  and  crusts  at  Wallace  mine, 
Lake  Huron,  upon  a  sulphuret  of  nickel  and  iron;  at  the  Gap  nickel  mine,  Lancaster  ColI 
Pennsylvania. 

Named  by  Casares  after  Mr.  Moreno,  of  Spain.  A.  M.  Aldbar  states  that  Prof  Casares  sent  a 
communication  on  this  mineral  to  the  Sodete  de  Fharmacie  of  Paris  in  1849,  whidi  was  not  pub- 
lished. 


669.  CHALOANTHTTB.  X<iX«ay9.;y,  Chalcanthum  pt.,  Dioscor^  Flin.,  Atramentnm  coeruleum 
AffHcj  Gemer.  "VitriolumCupri=V.  Cypri=V.  Veneris,  Wall,  OronaL  Sulphate  of  Copper,  Blue 
Vitriol,  Copper  VitrioL  Kupfervitriol  Chmk  Couperose  bleue,  Cuivre  sulfate,  Fr.  Vitriolo  d 
Bame  lUd,    Qyanose  Beud.^  Tr.,  il  486,  1832.    Chalkanthit  v.  Kobdi^  Tafehi,  31,  1858. 

Triclinic.     0  A  7=109°  32',  0  A  /'=127°  40',  /A  7=123°  10.  (9  A  1 
125°  38',  /A  1=126°  10',  (9Ai^=120°  50',  (?Ai-2=103°  27'' and  1^ 
33'.     Cleavage  :  /  imperfect,  T  very  imperfect.     Occurs  also  amorphonS| 
stalactitic,  reniform. 
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H.=2-5.   G.=2-213,  Lustre  vitreous.   Color  541 

Berlin-blue  to  sky-blue,  of  different  shades; 
sometimes  a  little  greenish.  Streak  uncolored. 
Subtransparent — translucent.  Taste  metallic 
and  nauseous.     Somewhat  brittle. 


Oomp.— 0uS  +  6£[=SQlphur{cacid  32*1,  oxyd  of  copper 
J I  *S,  water  861 = 1 00.  Often  mixed  with  melanterite.  Bluiah 
crystals  from  mud  at  the  Oronebane  copper  mine  of  Widdow 
contain,  according  to  Mr.  Mallet,  34*2  of  sulphate  of  iron  to 
05*7  of  sulphate  of  copper. 

Pyr.|  etc. — In  the  closed  tube  yields  water,  and  at  a  higher  temperature  sulphuric  acid.  B.B. 
with  soda  on  charcoal  yields  metallic  copper.  With  the  fluxes  reacts  for  copper.  Soluble  in 
water ;  a  drop  of  the  solution  placed  on  a  surface  of  iron  coats  it  with  metallic  copper. 

Obs. — ^Blue  yitriol  is  found  in  waters  issuing  from  mioeR,  and  in  connection  with  rocks  contain- 
ing  chalcopyrite,  by  the  alteration  of  which  it  is  formed.  Some  of  its  foroign  localities  are  the 
Rammelsborg  mine  near  Goslar  In  the  Harz ;  Fahlun  in  Sweden ;  at  Parys  mine,  Anglesey ;  at 
various  mines  in  Ca  of  Wicklow ;  formerly  in  crystals  an  inch  long  at  Ting  Tang  mine  in  Gwen- 
nap ;  also  Rio  Tinlo  mine,  Spain.  The  waters  of  the  Rio  Tlnto  mine  have  yielded  annually  1,800 
cwt  of  copper,  consuming  2,400  cwt  of  iron.  At  Wicklow  about  5()0  tons  of  iron  were  laid  in 
the  pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  iron  yielded 
H  to  2  tons  of  a  reddish  mud  which  was  cemeni  copper,  containing  for  every  ton  16  cwt.  of 
pure  copper.    It  has  been  observed  at  Yesuvius  among  the  products  of  the  eruption  of  1855. 

Found  at  the  Hiwassee  copper  mine,  also  in  large  quantities  at  the  Isabella  and  other  mines,  iu 
Polk  Co.,  Tennessee,  30  m.  from  Cleveland ;  at  the  Canton  mine,  Georgia ;  at  Copiapo,  Chili,  with 
stypticite. 

When  purided  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton  and  linen,  and 
for  various  other  purposes  in  the  arts.  It  is  manufactured  mostly  from  old  sheathing,  copper 
trimmings,  and  refinery  scales. 

On  the  ancient  ehakarUhum  see  p.  645.  Beudant's  name  q/anose  (with  eyanosUe  derived  from  it, 
firom  Kvavi)  is  rejected  like  other  names  in  which  the  terminal  a  of  the  Greek  is  retained.  More- 
over chalcanthtiej  meaiaiig  flowers  o/coppeTf  is  old  and  good. 

670.  OTAMOOHROITB.    Cianocroma  Scaccki^  Mem.  Vesuv.,  191,  1856. 

Monoclinic.  (7=75*^  30'=  (9  A  i-i,  I A  7=108°  12',  0  A  l.i'=153°  56', 
O  A  l'i=zUV  47',  O  A  2-^=116''  49';  also  plane  2-i.  Occura  as  a  crust, 
and  crystals  obtained  by  solution  and  evaporation.     Color  clear  blue. 

Comp. — Aooording  to  Scacchi,  a  hydrous  sulphate  of  potash  and  copper ;  (^  An  +  i  ^  §  +  3  £L 
Obs. — ^From  the  saline  crusts  formed  on  the  lavas  during  the  eruption  of  Vesuvius  in  1855. 
Named  in  allusion  to  the  color  from  Koavof,  blue,  and  xp**'^  coUir,    Scaochi's  name  has  been 
changed  to  the  above,  in  order  to  secure  the  termination  Ha  and  avoid  ambiguity  (the  mineral  con- 
taining no  chrome). 


671.  ALtmOOSN.  Hydro-trisulfate  d'alumine  BmdL,  Tr.,  449,  1824.  Dayite  (?)  JfiZL, 
Quart  J.,  1828.  Alunogene  JB^ud,  Tr.,  ii.  488^  1832.  Solfatarite  pL  Shep.,  Min.,  188,  1885. 
Keramohalit  Ghocker.  Grundr.,  689, 1839.  Saldanite  Hmi,  Min.,  il  451, 1841.  Stypterit  Glw^ktr, 
Syn.,  297,  1847.  Halotrichit  pt  Hausm.,  Handb.,  il  *1174,  1847  (not  Halotrichit  Glocker). 
Schwefelsaure  Thonerde.   Sulphate  of  Alumina. 

Monoclinic,  Jurasky.  In  six-sided  tables  with  two  angles  of  92°  and 
four  of  134°.     Usually  in  delicate  fibrous  masses  or  crusts ;  also  massive. 

n.=l-5— 2.  G.=l-6— 1-8.  Lustre  vitreous— silky.  Color  white,  or 
tinged  with  yellow  or  red.  Subtranslucent — subtransparent.  Taste  like 
that  of  common  alum. 
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Oomp.— XlS'+ 18 fi= Alumina  15-4,  sulphuric  add  860,  water 48-6=100.  Analjaea:  1,  2 
Boussingault  (Anu.  Gh.  PIitb.,  zzz.  109) ;  3,  Uerapath  (GIl  Qaz.,  1846);  4,  Hartwall  (Jahroab.,  x 
173);  6,  H.  Rose  (Pogg.,  xxvii.  317);  6-9,  Rammelaberg  (Pogg.,  xliii.  130,  399);  10,  J.  JuiBflk| 
(Aat.  BL  f.  Lit,  1847) ;  1 1,  L.  Barth  (Ber.  Ak.  Wion,  xxiv.  239) : 


1.  Rio  Saldana 

2.  Paato 

3.  Adelaide 

4.  Milo 

6.  Gopiapo 

G.  Kolosoruk 

7.  Fricsdorf 

8.  Potschappel 

9.  Preienwalde 


3         &        ]9[        Pe  &g 

36-40  1600  46-60  0-004  0004 

36-68  14-98  4934  

36-68  17-09  46-70  

40-81  14*98  40-94  0-85 


Oa        Si 


36-97  14-63  44*64    2*68 

85-82  16-67  48-61    

37-88  14-87  46*16   

35-71  12-78  47-02    0-27 

35-64  11-23  48-84» 1-91 


10.  Konigsberg       36-76     14-30    44-60    2-16     

11.  PusterV.,Tyrol360      15-8      48-4     

^AndloM 


0-002  =9901Bou8S. 

= 1 00  -00  Bouas. 

,  Cu  0-04,  inaot  0*50  Herapath. 

1-13,  Sal -13,  f[  0-26,  Ha  0-40= 

100  Hart 

0-14 1-37=100-33  Bose. 

=lOORamm. 

0-15  ,4  0-22.  f'o  2-46=100-24  R. 

0-64  ,  fi: 0-32,  te  067,  Sin  1-02 R. 

0-45     0-43,  t'e  0*72,  ^  0*47,  Mn  0-31= 

100  Ramm. 

,insol.2-01=99-8lJura8kv. 

=100-2  Barth. 


Beudaut  obtained  in  his  analysis  of  a  specimen  from  Guadaloupe,  the  first  made  of  the  species 
(Tr.,  449,  1832),  g  39*94,  ^l  1676,  ^  36*44,  potash  alum  4'68,  green  vitriol  194,  which  gives  12  ^ 
instead  of  18  £[.  The  other  analyses  agree  well  in  the  latter,  and  the  diflTerenoe  is  probacy  an 
error. 

Daviie  N.  Mill  (Brandes  Q.  J.,  aucv.  882, 1 828)  from  a  hot  spring  at  Ohlwachi,  a  day's  journey  from 
Bogota,  afifordod  him  8  28-8,  Xl  15*0,  fit  51-8,  IPe  1*2,  with  earthy  matters  3-2=r00.  Requires 
investigation.     Anal.  10  is  of  the  keramohaliU  of  Jurasky,  from  near  Konigsberg. 

Pyr.)  etc. — Yields  water,  and  at  a  higher  temperature  sulphuric  add,  in  the  closed  tubeu 
Gives  a  fine  blue  with  cobalt  solution.     Soluble  in  water. 

Obs. — ^This  species,  a  hydrous  sulphate  of  alumina,  results  both  from  volcanic  action,  and 
tlie  decomposition  of  pyrites  in  coal  districts  and  alum  shales,  and  occurs  at  the  localities  above 
mentioned,  besides  many  others.  The  Pasto  mineral  was  from  the  crater  of  a  volcano.  1^  has 
been  observed  by  Scaochi  at  Vesuvius ;  at  K6nigsberg,  Hungary,  it  occurs  in  thick  druses  with 
iron^itrioL  It  is  found  as  an  eQloroscenoe  in  numerous  places  in  the  United  States.  A  white 
fibrous  idunogen  (?)  occurs  abundantly  at  Smoky  Mtn.,  Jackson  Co.,  N.  G.,  where,  it  is  said,  tons 
may  be  obtained. 

This  species  was  made  known  by  Beudant,  and  by  him  first  named  Alunogen.  The  word  is  a 
cross  between  French  and  Greek,  and  therefore  objectiouable  ,*  but  not  worse  than  some  others 
of  minerals  that  are  accepted.  Should  daviU  turn  out  to  be  the  same  thing,  this  name  would 
have  the  precedence  in  time ;  but  still  it  could  not  claim  recognition  on  the  basis  of  an  analysis 
proved  to  be  so  greatly  in  error. 

672.  OOQUIMBITB.    Neutrales  schwefelsaures  Eisenoxyd  G,  Rosey  Pogg.,  zzvlL  809,  1833.. 
White  Copperas.    Goquimbit  BreiOi^  Handb.,  100,  1841. 

Hexagonal.  Prisms  usually  with  the  terminal  edges  deeply  replaced. 
0  A  1=151^  /A  1=119°,  1  A  1=128°  8'.  Cleavage:  /,  imperfect.  Ako 
in  fine  granular  masses. 

II.=2— 2*5.  G.=2— 21.  Color  white,  yellowish,  brownish,  sometimes 
with  a  pale  violet  tint.     Taste  astringent. 

Oomp.— I?eS'+9fi=Sulphuric  acid  42*7,  sesquioxyd  of  iron  28*6,  water  28'8=100.  Analy- 
ses. 1,  2,  H.  Bose  (La): 

S         Fe       £1       Ca      Ag      Si         ^ 

1.  OrystaUine    43-66    24-11    0*92    073    0'32     0-31     30-10= 10004  Rose. 

2.  Oranular      4356    25'21     0-78    0-14    0-21    0-37    29-98=100-24  Rose. 

Pyr.,  eto.— B.B.  resembles  melanterite.  Wholly  soluble  in  oold  water;  if  the  solution  bt 
heated,  sesquioxyd  of  iron  is  copiously  precipitated.  Dilute  muriatic  acid  dissolyes  all  except 
the  silica. 


Digitized  by 


Google 


HTDBOUS   SULPHATES.  651 

Ob8#— Fonns  a  bed  in  a  feldspathic  or  tracbytic  rock,  in  tbe  province  of  Coquimbo,  about  half 
a  day^s  joumey  from  Ck>piapo.  Tbe  bed  of  salt  is  on  the  increase,  and  is  probably  derived  from 
decomposing  sulphids.  Pits  20  ft.  deep  have  been  formed  in  it  by  the  people  of  the  country. 
Occurs  also  in  Bolivia  near  Calama,  constituting  the  greater  part  of  a  large  hilL 

Observed  by  Scacchi  about  fumaroles  after  the  eruption  of  Vesuvius  in  18fi5,  partly  in  a 
brownish  friable  crust,  which,  by  solution  and  evaporation,  afforded  yellow  Jiexagonal  crystals ; 
also  as  a  yellowish  crust,  in  many  parts  tiuged  g^reen,  compact  in  texture,  with  the  lustre  of  a  suxv 
face  of  fracture  very  bright 

Grailich  states  (Ber.  Ak.  Wien,  zxviii.  272,  1858)  that  a  specimen  of  coquimbite  from  Oopiapo 
in  the  museum  at  Vienna  has  the  optical  characters  of  his  roemerite,  and  therefore  cannot  be 
hexagonal,  and  he  suggests  that  the  two  minerals  may  be  identical. 

A  related  ochre-yellow  mineral  from  Algodonbai  in  Bolivia,  afforded  v.  Bibra  (J.  pr.  Oh.,  zcvi. 
206)  §  ;hO-23,  Fe  43-89,  Ca  4-21,  U  21*20,  CuP  ^.=99-63;  which,  if  the  lime  be  separated  as 
gypsum  (10'21  p.  c.),  becomes  S  50*34,  3Pe  27*80,  fi  21*86=100.  It  is  partly  soluble  in  water, 
but  the  solution  oontains  no  iron. 


ALUM  AND  HALOTRICHTTE  GROUPS. 

^.  Groups  of  Tersulphates  having  the  ratio  of  base  and  acid,  and  also  of  R, 
ft,  1  :  3 ;  all  very  soluble,  and  having  more  or  less  the  astringent  taste  of 
common  alum.  B[.=2--2-5.  G.=l-56— 2.  The  Alums  have2i£[  to  4  S, 
and  arc  isometric ;  the  Halotrichites  have  22  H  instead  of  24  II,  and  are 
not  isometric,  being  either  orthorhombic  or  monoclinic. 

The  species  hero  Included  are  not  easily  distinguishable  by  the  taste  or  external  characters,  and 
hence  early  authors  on  minerals  include  all  under  one  or  two  names.  The  old  synonymy  and  the 
history  of  the  species  are  therefore  more  conveniently  given  here  than  under  the  several  sub- 
divisions of  the  group. 

ilroTr/jotu  Gr.  Alumen  Plin.  [embracing  vitriols  as  well  as  the  alums].  Eyi<rrjy  orvir^rioia  Dioscor. 
[embracing  the  fibrous  or  featliery  kiuds,  IlYi<rn>  being  from  <r;^((bi,  Icut^  and  alluding  to  the  easy 
subdivision  into  fibres].  Tpixi^nf  Dioscor.  ifr,  Opt^^  hair^  it  ombraclug  capillary  kinds].  Alumen 
fossile,  Germ.  Alaun,  Gesner^  Foss.,  1565  [vitriols  being  excL,  and  comprising  the  vnr.  A.  can 
didum  Noapolitanum  (fr.  Naples),  A.  capiUare,  ib.,  A.  Placodes  (latas  crustas  habens),  ib.,  etc.]. 
Alun,  Alumen  [including  var.  a  solidum,  IS  crystallisatum,  y  plumosum,  or  Fjadcr-Alun],  WcUL^ 
Miu.,  161,  1747.  Alun,  ArgiUa  acido  vitrioli  imbuta,  Oronsl.,  115,  1758.  Argilla  vitriolata  [= 
Sulphate  of  Alumine]  Bergm.^  Sclagr.,  1782.  Alaun,  Haarsalz,  Federalaun  [all  as  one  species,  or 
if  two,  without  right  distinctious],  Wern.,  and  other  Min.  before  1800.  Alumine  sulfatee  alkaline 
/£,  Tr.,  il  278,  1801  [citing  Vauquelin's  anal  of  potash-alum,  but  including  all  alums]. 

In  1705  Klaproth  proved  (Beitr.,  L  311),  and  in  1792  Brelslak  (Essais  Miu.  sur  la  Solfatara,  etc  \ 
that  some  alum  (that  of  Miseuo  and  the  Solfatara,  near  Naples)  was  potaah^uTn.  In  1802  Klap- 
roth showed  (Beitr..  iii.  102)  that  the  Federalaun  of  Freyenwald  was  iron-alum.  Beudant 
ascertained  that  there  was  a  native  alum-like  mineral  which  had  the  constitution  attributed  last 
century  to  true  alum— that  is,  was  a  simple  sulphate  of  alumina^  without  an  alkali  or  other  prot- 
oxyd  (Xr.,  449,  1824).  Griiner,  in  18'il  (Gilb.  Ann.,  Ixix.  218),  made  known  a  native  ammonia' 
alum;  Thomson,  in  1828  (Ann.  Lya  N.  Y.,  iii.  19,  1828X  a  native  soda-alum;  A.  A.  Hayes,  in 
1845  (Am.  J.  Sol,  xlvii.  360),  a  magneaia-^Hum. 

61 Z.  T60HERMIGITB.    Ammonia  Alum.  Ammoniakalauc,  AmmonalaQn,  Oerm,    Ammon* 
alon  Betid.,  ii.  497,  1832.    Tschermigit  v.  KobeU,  Tafehi  Bestlmm.,  1853. 

In  octahedrons  and  fibrous. 

H.=l— 2.  G.=1'50.  Lustre  vitreous.  Color  white.  Transparent  to 
jranslucent. 

Ooinp^Nfl*05-l-Xl  5»+24  ft=(i  (NH*  0)«-hl  Sfcl)  S»-f  18  fi=Solphate  of  ammonia  14-6 
rilphato  of  alumina  37*8,  water  47 '6 =100. 

Analyses:  1.  Pfaff  (Handb.  An.  Ch.,  il  47);  2,  Lampadius  (Gilb.  Ann.,  Ixx.  182,  Ixziy.  189) 
3  Stromeyer  (Fogg.,  xxxL  137): 
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9 

SI 

NH*0 

ft 

% 

1.  Tschermig 
2. 

8.          " 

36-00 
38*58 
36-065 

12-14 
12-34 
11-602 

6-58 
4*12 
8-721 

45-00 
44-96 
48-390 

0-28=100  Pfaff. 

=100  LampaiittS. 

0-115=99-893  Stromejer. 

P3rr.,  etc. — ^In  the  dosed  tube  yields  water  and  sulphate  of  ammonia ;  B.B.  sublimes ;  on  char 
ooal  g^ves  a  coating  of  sulphate  of  ammonia,  and  leaves  a  residue  which  gives  a  fine  blue  wilt 
cobalt  solution ;  with  soda  gives  ammonia  fumes,  and  the  reaction  for  sulphuric  add. 

Obs. — From  Tschermig,  Bohemia  This  salt  is  manufactured  from  the  waste  of  gas  work^ 
and  used  extensively  in  place  of  potash  alum. 

674.  EAUNTTB.    Potash  Alum.    Native  Alum.    Kalialaun,  Ealinischer  Alum,  Kalinisdief 
Alumsulphat,  Germ.    Elalinite  Dcmo, 

Isometric.     Usually  fibrous  or  massive,  or  in  mealy  or  solid  crusts. 
H.=2— 2*5.     G.=l"75.     Lustre  vitreous.     Color'  white.     Transpareut 
to  translucent. 

Oomp.— feg+3tl§*4-24fi=(iS:»+f  *l)*S'+18fl:=Sulphate  of  potash  184,  sulphate  of  alu- 
mina H6-2,  water  45*5=100. 

Pyr.,  etc.— B.B.  fuses  in  its  water  of  crystallization,  and  froths,  forming  a  spongy  mass;  with 
cobalt  solution  an  intense  blue;  on  charcoal  gfives  a  hepatic  mass.  Soluble  in  from  16  to  20  times 
its  weight  of  cold  water,  and  in  little  more  than  its  weight  of  boiling  water. 

Obs. — Effloresces  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby  in  York- 
shire is  a  noted  locality,  also  Hurlet  and  Oampsie  near  Glasgow.  Also  obtained  at  the  Tolcanoea 
of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Maryland,  affords  largo  quantities  of  alum  annually 
In  the  caves  of  the  Uuaka  Mts.,  Eastern  Tennessee,  especially  at  Sevier,  masses  a  cubic  foot  in 
size  may  be  obtained ;  also  in  the  "  Black  Slate  *'  of  Middle  Tennessee ;  and  in  caves  along  the 
valleys  and  gorges  of  the  streams  in  De  Kalb,  Coffee,  and  Franklin  Cos.,  Tenn.  (Safford). 

676.  VOLTAITE.    Voltaite  A.  Scacehi,  Aa  Scu  Nap.,  1840. 

Isometric.  In  octahedrons,  cubes,  dodecahedrons,  and  combinations  of 
these  forms. 

Lustre  resinous.  Color  dull  oil-green,  greenish-black,  brown,  or  black 
Streak  grayish-green.     Opaque, 

Comp.— f'eS-+-3PeS"+24fl,  Scacchi,=i?'e3  16-4,  PeS"  406,  fi  44-0=100;  but  not  from  a 
complete  analysis.  Dufrenoy's  analysis  (Ann.  d.  M.,  III.  ix.  165)  is  not  correct  according  to 
Scacclii  (Mem.  G.  Camp.  Napoli,  89,  1849). 

Abich  has  obtained  an  artificial  salt  of  similar  characters,  which  has  the  formula  (i(]^e,  &)'+ 
i  Fe)  S*+4  £[,  and  the  composition : 

S  48-32        X12-20        Pen-65        J'e  11*60        l^fa  6-25        fe  0-4        fl  16-94 

a  little  of  the  iron  being  replaced  by  aluminum.  It  is  supposed  that  voltaite  corresponds  to  it 
essentially  in  composition. 

Paulinyi  has  found  crystals  of  a  similar  compound  at  Eremnitz.  They  afford  the  formula 
(Tschermak,  Anz.  Ak.  Wien,  1867,  218)  (}(f^e,  fe}»+53Pe)§»  +  4ifi[,  with  Je  :  ]S:=4  :  1,  and  f 
little  aluminum  replacing  iron. 

Pyr.,  etc. — Soluble  in  water  with  difficulty,  and  at  the  same  time  decomposes. 

Obs.— This  species  was  first  observed  at  the  Solfatara  near  Naples,  by  Breislak  (1792).  It  hat 
been  found  by  F.  tJlrich  at  the  Rammelsberg  mine  near  Goelar.  The  met  contains  protoiyd  of 
manganese,  as  well  as  of  iron. 

676.  Blakette  Dana,  Min.,  1850.  J.  H.  Blake  has  described  an  iron-sulphate  fVom  Goquimbo, 
which  he  refers  to  coquimbite ;  but  it  occurs  in  regular  octahedrons,  and  assumed  the  same  tm 
>n  solution  and  recrystallization.  He  obtained  in  an  analysis  §  41-37,  Fe  26-79,  ^\  1*05,  Uf 
9-80,  gi  0-82,  It  29-40=99*68.    Requires  further  investigation. 
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677.  MENDOZITB.    Soda  Alum.    Katronalaan,  Natnimalaun,  Oeirm,    Katroiialun  Huoi^  ii 
448,  1841.    Solfatarite  pt  <S^.,  Min.,  il  187, 1886  (not  in  Min.  of  1857).    Mendozlte  Dana, 

In  white  fibrous  masses. 

H.=3,  and  G.=1'88,  Thomson.  Externally  white  or  pulverulent. 
Some  resemblance  to  fibrous  gypsum,  but  harder. 

Comp.— }^aS+^l  S*+ 22  ]d[=:  Sulphate  of  soda  16*1,  sulphate  of  alumina  39*0,  water  44*9= 
100;  or,  Sulphuric  add  3ti'3,  alumina  11'7,  soda  7*1,  water  44*9=100.  Analysis  bj  Thomson 
(Ann.  Lye.  K  Y.,  1828): 

St  Juan  near  Mendoza        9  37*70        ll  12-00        STa  7*96        ^41*96=99-62. 

Pyr.,  etc. — Resamblos  ordinary  alum. 

Obs. — Occurs  near  Mendoza,  east  of  the  Andes. 

Thomson  found  for  the  composition  of  a  soda  alum  from  Southern  Peru  which  he  called  Sub- 
sosquisulphate  of  Alumina  (PhU.  Mag.,  IIL  xxii.  188),  8  B2*95,  £l  22*55,  JTa  and  5  6*50,  ^  39*20 
=  101*20.     G.  =  1-584. 

Shepard  states  in  Am.  J.  Sci.,  zyi.  203,  1829,  that  the  alum  of  the  island  of  Milo  is  a  soda  alum 
related  to  Thomson^s ;  but  in  yoL  zxiL  387,  lb.,  he  admits  a  doubt,  on  the  ground  of  Hartwall's 
analysis  of  a  Milo  alum,  which  makes  it  Alunogen  (q.  t.).  Shepard's  name  solfatarite  (which  he 
has  since  rejected)  was  based  upon  its  occurring  in  solfataras,  and  not  in  the  Naples  solfatara,  to 
whidi  no  allusion  is  made  in  his  edition  of  1835 ;  and  under  it  he  g^ve  three  analyses  of  aluno- 
gen,  with  the  one  of  eodtHUum  by  Thomson.    The  Mendoza  mineral  is  not  from  a  solfatara. 

678.  PIOEBRINaiTB.    JBdyea,  Am.  J.  Sci.,  xIvL  360,  1844.    Magnesia  Alum  ib.    Magnesi- 

alaun,  Talkerde-Alaun,  Germ. 

Monoclinic?  In  fine  acicular  crystals;  long  fibrous  masses;  and  in 
efflorescences. 

H.=l.  Lustre  silky.  Color  white,  yellowisli.  Becomes  pulverulent 
and  white  on  exposure.     Taste  bitter — astringent. 

Oomp<— ftgS+SlS'+221^=Sulphuric  acid  37*3,  alumina  12*0,  magnesia  4*6,  water  46*1. 
Analyses :  1,  A.  A.  Hayes  (L  c.) ;  2,  How  (J.  Ch.  Soc,  XL  I  200) : 

S        Si    te.Aniig    Ca     &       fi 

1.  Iquique  36-32  1213     0*48    4-68  013    45*45,  H  Ca  0  60=99*74  Hayes. 

2.  Newport,  N.S.  36'33  1064    058    4*79   0  23  46  06,CoO*06,]Si014,  slate0"72=99*67H. 

In  two  other  trials  How  found  for  S  3636,  86*59,  and  for  'Q.  46*16,  46*07. 

Pjrr.,  etc — In  the  matrass  yields  water,  and  acts  like  other  alums.    Tastes  like  ordinary  alum. 

Obs. — From  near  Iquique,  in  Peru ;  also  from  N.  Scotia,  in  Newport,  on  the  bank  of  the 
Meander,  as  an  efflorescence  on  the  slate  or  shale  (Silurian)  of  a  sheltered  diff,  where  it  results 
from  the  action  on  the  shale  of  decomposing  pyrite — and  probably  a  kind  contaiouig  traces  of 
cobalt  and  nickel.  How  observes  that  the  fibres  in  this  mineral  are  oblique  in  crystall^tion,  and 
that  it  contains  only  22  £[ ;  and  that  it  is  therefore  not  a  true  alum. 

679.  APJOHNITE.     Manganese  Alum  Apjohn,  FhiL  Mag.,  zil  108,  1838.     Manganalaup 

Apjohnit  Gloeker,  Syn.,  298, 1847. 

In  fibrous  or  asbestiform  masses,  white,  and  with  a  silky  lustre. 


Oomp.— l^nS+^S'+24fi=Sulphate  of  manganese  16*8,  sulphate  of  potash  87*0,  wi 
6-7  =  too.    How  suggests  the  formula  An  S+%  §'+  22  ^,  which  would  correspond  to  44*54  ] 


water 
46-7  =  too.    How  suggests  the  formula  An  S+%  S'+  22  ^,  which  would  correspond  to  44*54  p.  c. 
of  water  and  35*96  S,  supposing  some  loss  of  the  sulphuric  add  in  the  heating  to  determine  th€ 
water. 
AnalysiB :  Apjohn  (PhiL  Mag.,  1.  a) : 


3  32*79        £l  10-65        Stn  7*33  (=ftn  6*60)        fi  48-l«        AgS  l*08=cl00. 
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Pyr. — ^Nearly  the  same  as  for  ordinary  alum,  but  gives  with  fluxes  a  reaction  for  manganeae 
Obs.— -From  Lagoa  Bay  in  South  AfHoa. 

680.  BOSJEBSANTTB.    Ifanganese  Alum  pU,  Kangano-magnesian  Alum.  BosjemaniteiTana 

Monoclinic?  In  silky  acicular  or  capillary  crystallizations;  and  ag 
crusts  and  efflorescences.  Taste  like  that  of  ordinary  alam,  but  less 
strong. 

Oomp,— <Mn,%)§+3klS»+22fl(How)=if  An  :  iig=l  :  2,  Sulphuric  acid  86-82,  alumina 
11*83,  protozyd  of  manganese  2*73,  magnesia  8*06,  water  45*56=100.  Analyses :  1,  Stromeyet 
(Pogg.,  xzzi.  137);  2,  J.  L.  Smith  (Am.  J.  Scl,  II.  zyiiL  379);  3,  E.  Schweicer  (Keung.  Uebers., 
1859,  12): 

1.  Bosjeman  R,  Afr.  8677    11-52  217     8-69 45^  KCl  0-20=100  a 

2.  Utah  36-86     10*40   0-16     2*12    6*94 0  20  4600=100-66  Smith. 

3.  Maderan  YalL         35-96     10*65    106     2*51     8*74   027    068  44*26,  Cu  0*22, insoL  1*12=100. 

In  the  last  there  was  some  ammonia  with  the  water. 

P3irr.,  etc— As  under  apjohnite. 

Obs. — It  coYors  the  floor  of  a  caye  near  Bosjeman  river  in  Southern  Africa,  to  a  depth  of  six 
mches ;  the  roof  is  a  reddish  quartzose  conglomerate,  containing  magnesia  and  pyrites ;  it  rests 
on  a  bed  of  epsomite,  H  inches  thick ;  also  found  in  Maderan  valley  in  Canton  Uri,  Switzerland 
(called  keramohahU  by  Schweizer);  and  at  Alum  Point  near  Salt  Lake,  in  Utah.  This  Utah 
mineral  was  made  a  manganesian  alum  by  Dr.  Gale  (Am.  J.  Sd.,  II.  xv.  434^  1 853). 

681.  HAIiOTRIOHTTB.  Federalaun  von  Freyenwalde  (with  anal  showing  it  to  bo  an  iron 
alum)  Klapr,,  Beitr.,  iiL  102,  1802.  Eisenalaun  Germ.  Iron  Alum.  Halotrichit  Glocker, 
Grundr.,  691,  1839.  Hversalt  FtyrMammer^  Jahresb.,  xxiiL  263,  1848.  Halotriohine  Scacchi^ 
Mem.  Gcol.  Gamp.  Nap.,  84,  1849. 

Silky  fibrous.  Yellowish-white.  Taste  inky-astringent.  Becomes  dull 
and  pulverulent  on  exposure. 

Comp. — ^eS+^lS'+22  ^=Sulphuiic  add  35*9,  alumina  11 '6,  protoxydof  iron -8*1,  water 
44-5=100. 

In  the  IfversaU  of  Forchbammer  (L  a)  a  small  part  of  the  alumina  is  replaced  by  sesquioxyd 
of  iron,  and  of  the  protoiyd  of  iron  by  magnesia.  Scacchi's  Halotrickine  (L  a)  may  belong  here ; 
ho  writes  for  the  formula  f^e  §+f  ^ S'+ 18  £[.  If  part  of  the  ircn  is  sesquioxyd  it  is  like  the 
hversalt. 

Analyses  :  1,  Berthier  (Ann.  d.  Mines,  v.  257) ;  2,  Bammelsberg  (Pogg.,  xUiL  *399)  •  8,  R  Silli- 
man,  Jr.  (this  Min.,  226,  1850);  4,  Arppe  (An.  Finske  Min.,  1867);  5,  PhiUips  (Ann.  Oh.  Phya., 
xxiiL  322) ;  6,  Forchhammer  (1.  c);  7,  Scacchi  (I  c.) : 

S         %1  f'e       %       £[ 

1.  ?  34*4        8*8        12-0        0-8      44*0=100  Berth. 

2.  Morsfeld  8603  10-91  9*37  0*23  48*03,  &  048=100  Ramm. 

3.  Oroomiah  33*81  1062  915  41*61,  iSi  834,  Pe  1-05=99*68  a 

4.  Finland  34*71  18-33  6-23 4420=98*47  Arppe. 

6.  Hurlet  30-9        5-2  20-7  43*2=100  PhiUips. 

6.  HversaH            35*16    11-22        4-57      2*19    45*63,  Fe  1*23=100  Fordihammer. 
1,  HcUoirichiM       3412      976      10*20     46*92=100  Scacchi 

Elaproth  obtained  for  the  "Feather  alum*'  of  Freyenwalde,  Sulphuric  add  and  water  77, 
alumina  15*25,  protoxyd  of  iron  7*60,  potash  0-25=100. 

Pyr.,  etc. — ^Fusos  in  its  own  crystallization-water,  cradcs  open,  aud  if  strongly  heated  gives 
ofl'  sulphurous  acid,  leaving  a  brown  residue ;  with  the  fluxes  reacts  for  iron,  and  with  soda  on 
charcoal  gives  an  hepatic  mass. 

Obs. — Occurs  at  Bodenmaia  and  at  Morsfeld  in  Rhenish  Bavaria.  Also  at  Oroomiah,  Persia, 
where  the  inhabitants  use  it  for  making  ink  of  a  flne  quality ;  at  Hurlet  and  Oampsie  near  Glas- 
gow ;  at  Bjorkbackagard  in  Finland  (anal  4).  Probably  at  Bossville,  Richmond  Co.,  N,  T.  (Beck) 
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rhe  HvenaU  of  Forchhammer  ia  an  allied  alum  Arom  Iceland.  HaUArtdhint  is  a  sUkz  alum  ftoia 
the  Solfatara  near  Naples. 

The  name  HalotrichUe  is  from  &Af,  salt,  and  e^((,  hair, 

Berg'buUer  {Beurre  de  Moniagnt)  ia  an  impure  alum  or  copperas  effloresceDce,  of  a  hutter*Iike 
oonsistcQce,  ooziDg  from  some  alum  slates.  A  yellowish  kind  from  Wetzelstem,  near  Saalfeld, 
afforded  R.  Brandes  (Schw.  J.,  xttit.  417)  884*82,  3tl7-00,  i'e  9-97,  AgO'SO,  ^a  0*72,  ammonia 
1*75,  ^43*50=99*00.  Another,  from  the  original  locality  at  Irtisch  in  the  Altai,  gave  Elaproth 
(Beitr.,  vl  844)  5 81*0, 2bl  2  5,  f  e  6*0,  An  0'25,  Mg 6*26,  0a4-5,  ^a  0*25.  ti 49*25. 

682.  RCBMBRITJEI.    Boamerit  Grailichj  Ber.  Ak.  Wien,  xzVilL  272,  1858. 

Monoclinic.     (7=78^  59',  I A  /,  front,=101°  24',  0  A  7=98°  30'  and  81** 
30',  (?At-i=10r  1\  OAa=90%  /Aa=129°   18',  Grailich.      Cleav- 
age:  clinodiagonal  perfect.     Coarse  granular,  the  grains  partly  crystal 
lized. 

H.=2"75.  G.=2-15— 2*18 ;  mean  of  results  2*174.  Lustre  between  greasy 
and  vitreous.  Color  rust-brown  to  yellow.  Translucent.  Taste  saline, 
astringent,  vitriolic.  ' 

Comp.— 0.  ratio  for  fi,  S,  S»  tL=Jieailj  1  :  3  :  12  :  12 ;  fi  S+9e  S'  + 12  tl,  Koan  of  two 
analyses  by  Tschermak  (L  a): 

3         9e      t^e      2n.      An      Ca      Ag       fi     inaoL 
(1)41-64    20-W    6-26    l-»7      <r.      0*58      <r.      28-00    0-60=99-48. 

Pyr.,  etc. — ^Probably  the  same  as  for  oopiaplte.    Reactions  of  iron  and  rina 
Om «— From  the  Bammelsberg  mine  near  Goslar,  along  with  copiapite. 


683.  OOPIAPTTB.  Mio«  Diosc  Kisj  (fir.  Qyprus,  etc)  Pliru,  xxxiv.  31.  Mlsy,  Germ,  Gelb 
Atrament  (ftr.  Hara,  etc\  Agric,  Nat  Fobs.,  218,  457,  Inteipr.,  466, 1646.  Misy,  Gnl  ^trament 
8ten,  Lapis  atramentarius  flavua,  WaU,,  Min.,  159,  lt47.  Misy  (fr.  Harz)  Edusm,j  Handb., 
1061, 1813,  1203, 1847.  Gelbeisenerz  BreO^,  Char.,  97,  238, 1823,  228, 1832.  Yellow  Ck>ppera8. 
Copiapite  (fr.  Copiapo),  Basisches  Schwefelsaures  Eisenozyd,  If,  Eose^  Fogg.,  xzyii.  309,  314, 
183:s.    Xanthosiderit  pt  Qlocker,  Syn.,  65,  1847. 

Hexagonal  ?  Loose  aggregation  of  crystalline  scales,  or  granular  massive, 
the  scales  rhombic  or  nexagonal  tables.  Cleavage :  basal,  perfect.  In- 
crusting. 

H.=l*5.  G.=2"14,  Borcher.  Lustre  pearly.  Color  sulphur-yellow, 
citron-yellow.     Translucent 

Oomp.— 9e*S*+186,  Rose;  9e*S*+12  6,  Bamm.=Sulphurio  acid 427,  sesqnioxyd  of  iron 
34%  water  23-1 =100.  Analyses:  1,  H.  Rose  (Poggn  zxtIL  309);  IJL,  same,  excluding  18*46 
epsomite,  0*19  gypsum,  and  Uie  siliGB^  as  impurities  (Ramm.  Min.  Ch.,  275);  2-4,  Borcher,  and 
Abrend  k  Ullrich  (B.  H.  Ztg.,  1864);  6,  6,  List  (Ann.  Ch.  Pharm.,  Ixxiv.  239) :    - 


5 

Fe            % 

*g 

Oa 

ft 

..  Copiapo 

89-60 

26*11         1*95 

2-64 

0-06 

29-67,  Si  1*37 =101*40  Boss 

IA     « 

41*59 

8a:69         

24-82  Rose. 

i   GoBlar,  ervsl 

88*00 

24*24  2n6*80 

-    , 

80-06=98-10  Borcher. 

3          '*          *' 

39*44 

28*00     "  2  00 

... 

.._ 

30*64=100-08  A.  A  U. 

4.        *'      eorAy 

88-07 

26-03     •»  2*30  J^fn  1*26 

.^. 

30*50=98-22  A.  A  U. 

6.       "      orytL 

42*92 

30*07     "  2-49 

2-81 

&0-32 

21-39=100  List 

6.        '^         - 

48-21 

30-37         

und  List 
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Pyr^  etc. — Yields  water,  and  at  a  higher  temperature  solpharic  acid.  On  cfaarooal  oecOniei 
magnetic,  and  with  soda  affords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reactions  for 
iron.    In  water  insoluble. 

Obs. — Common  as  a  result  of  the  decomposition  of  pjrite  at  the  Bammelsborg  mino,  near 
Goslar  in  the  Harz,  and  elsewhere. 

This  species  is  tiie  yellow  copperas  long  called  misj,  and  it  might  well  bear  now  the  name 
Misyliie.  The  description  of  Dioscorides  is  imsatisfactory.  But  that  of  Plin j,  not  oyer  25  years 
later,  is  good,  and  is  as  likely  to  represent ^the  true  {itco  of  the  Greeks;  and  that  of  Agrioola 
is  excellent,  and  was  taken  from  Goslar  specimens. 

684.  RAIMONDITE.    Baimondit  BreWk,  B.  R  Ztg.,  xxt.  149,  1866. 

Hexagonal.  In  thin  six-sided  tables  with  removed,  basal  edges,  scale-like. 
Cleavage :  basal,  perfect. 

H.=3— 3-25.  &.= 3-190— 3-222.  Lustre  pearly.  Color  between  honey- 
and  ochre-yellow.    Streak  ochre-yellow.    Opaque. 

Oomp.— 0.  ratio  fi,  5,  fl=6  :  9  :  *; ;  3Pe«  3"+7  fl=Sulphuric  add  SS-O,  sesqaiozyd  of  iiOQ 
46-6,  water  18-4=100. 
Analysis:  1,  Rube  (l  a): 

g        Pe    -•  ft 

1.  Ehrenfriedersdorf         36*08 '      46*62 .      17-40=100. 

Pyr.,  eta— Frobahly  the  same  as  for  copiapite.    In  water  iilsolable. 
Obs. — From  the  tin  mines  of  Ehrenfriedersdorf,  in  scales  on  caBsiterito. 

684A.  Pastbxitb  Norman  (Ber^nitann,  Yerh.  nat.  Yer.  Bonn,  1866,  17),  may  be  of  the  above 
species,  if  part  of  the  iron  is  present  as-  limonite.  According  to  Bergemann,  it  occurs  amorphouf 
^r  reuiform,  of  a  yellow  color,  at  Paillidres,  near  Alais,  Dept  of  Gard,  with  cerussite,  limonite. 
Dalcite,  gypsum,  flbroferrite ;  B.B.  infusible ;  in  muriatio  add  easify  soluble^    The  analyses  gav^ 

^^''^'  S         Si      Xs      3Pe        l*b        ft 

\,  TeUow                      30*47     2*40    186    46*50    1*26     1 6*04,  Xl,  An,  6a  0  89=W41. 
2.  TeOowishAyrown        30*65     2*05    ff2-8(^    13-96,  £1,  Ca,  sand  0*63=99-98. 

Beoeived  by  Dr.  Bergemann  from  Dr.  Normann,  of  Marseilles,  who  named  it  after  President 
Pastr6,  of  that  city.    It  approaches  jarosite  (p.  660),  except  in  the  absence  of  alkalies. 

685.  FIBROFBRRmS.  K  Ease,  Pogg.,  zzviL  309,  1833.  Fibroferrite  Prideaux^  Fhfl.  Hag^ 
III.  397,  1841.  Stypticit  Bdusrru,  Handb.,  il  1202,  1847.  Copiapite  X  L.  SmUh,  Am.  J.  Sd^ 
IL  TviiL  375. 

Delicately  fibrous. 

H. =1-5— 2.  G. =1-84,  Smith.  Lustre  silky,  pearly.  (Jolor  pale  yellow, 
or  nearly  white.     Translucent. 

CJomp.— 3Pe'  5*+27  ft,  Bamm.=Sulphuric  add  29*30,  sesq.  iron  3616,  water  36-66=100 
Analyses :  1,  H.  Bose  (L  c.);  2,  3,  J.  L.  Smith  (1.  a);  4,  E.  Tobler  (Ann.  Oh.  Pharm.,  zcri  383) 
6,  Prideaux  (La);  e»  F.  Field  (Q.  J.  Ch.  Soc.  adv.  166);  T,  Pisanl  (a  B.,  lix.-94): 


3 

9e 

Ag 

Ca 

ft 

1.  Oopiano, /S6. 

31-78 

28-11 

0-59 

1-91 

36-66,  Si  1-48=100«63  BO0O. 

2.        »» *       " 

80-26 

81-76 

. 

^ — 

88-20,  ifisoL  0-64=100-76  EnM). 

3!        "         " 

80-42 

30-98 

" — 

undeL  Smith. 

^              U               it 

31-49 

31-69 

36-82=100  Tobler. 

6.         "          •« 

28-9 

34-4 

■ 

•36-7=100  Prideaox. 

6.  Chill,         " 

81-94  ' 

81-89 

..» 

— 

36-90=99-73  Field. 

t.  Palmares 

29-72 

83-40 

«r. 

30-88=100  Pisani   . 
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Pyr.,  ett4 — Same  as  for  coplaplte. 

Oba.— From  Gopiapo,  Chili,  in  delicately  fibrous  masses,  assoe!ate£  with  ooquimbite ;  also  from 
ihe  mines  of  Paillidres,  in  Gkird,  Franoe. 

The  name  alludes  to  the  fibrous' structure.  There  is  no  reason  tc  doubt  the  identity  of  Pn« 
deauz's  fibroferjrile  of  4841  with  the  mineral  analyzed  by  Bose,  Smith,  and  others,  and  whidi 
^Hausmann  named  stypticite  in  1847. 

686.  AFATEIJTB.    MeiBd,  Ann.  d.  K.,'iy.  ill  808,  1841. 

In  small  friable  nodules  or  balls.     Color  clear  yellow.     Eesemblei 
or  piapite. 

Oomp.»9e*  3*+ 2  £L    Analysis  by  Meiilet  (L  a) : 

S  42-90  Fe  53-30  ift  8*96=:  100*16. 

Oecors  at  Meudon  and  Auteoil,  disseminated  in  an  azgiUaceous  bed  connected  with  the  plastic  day. 

687.  BOTRTOOBN.  Bother  Eisen-Vitriol  Berz.,  Afh.,  iv.  807,  1815.  Bed  lion  YitrioL  Par 
sulfate  rouge  *1V*.  Botryogen  HaicL,  Fogg.,  zil  491, 1828.  Neoplase  pt  BeudL,  Tr.,  iL  483, 1832. 
Botryt  Ohekj  Syn.,  300, 1^7. 

.Monoclinic.  (7=62°  26',  /A 7=119°  56',  O  A  14=152°  li';  a:h: e= 
0*9188  : 1 : 1-5334.     Qbserved  planes  as  in  the  figure, 

'  542 


',  f  I  A  |4=l4l  ,  O  A  2-i=160°  30' ;  /  and 
ally  striated.    Cleavage  parallel  to  i.    Crys- 


=98°  16',  .        .  .     , 

t-i  vertically  striated.    Cleavage    

talfl  usually  small.     Often  in  reriiiorm  and  bptryoidal 
shapes,  cpnsisting  of  globules  with  a  crystalline  sur- 

H.=2— 2-5.    Q.=2-039.    Lustre  vitreoiis.    Color 
deep  hyacinth-red  ;  inassive  varieties  sometimes  ochre- 

?relli>w ;  streak  ochre-yellow,  a  little  shining.    Tran&- 
ucent.    Taste  slightly  astringent. 

Oomp.— ?te*&+8l^e5*-f-36fl,  B0rz.,=(i  J'e"-HFe)B"+9fi=8ulphate  of  protoxyd  of  Iron. 
19'0,  id.  of  sesquiozyd  48'8,  water  82*7=100.    Analyses :  (Hhn  &  BerzeHus  (L  c.): 


B  Pe 

1.    M'63  26-50 

2;    87-87  24-77 

3.  25-46 


% 
5-69 
8-95 
6-92 


Ca 
2-76 
0-91 


]& 


30-90 


from  which  he  deduces,  without  haying  determined  directly  the  protozyd  of  iron : 


f 


feS     f'ePeS 
6-77         36-86 
6-85         89-92 
48-8 


Ag5 
26-88 
1710 
20-8 


Ca3 
2-22 
6-71 


fi  and  loss. 
28-28=100. 
31-42=100. 
80-9=100. 


Tho  sulphates  of  magnesia  and  lime  are  rejected  as  impurity,  but  with  how  much  propriety  ir 
uncertain. 

P3rr^  etc.— B.B.  intumesoes  and  gives  off  water,  producing  a  reddish-yellow  earth.  On  ohapr 
coal  becomes  magnetio;  with  soda  gives  a  hepatic  mass.  Bemains  unaltered  if  kept  dry,  but  in 
a  moist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.  Partly  soluble  in  boiling 
water,  leaving  an  ochreous  residue. 

Oba. — Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  coating- gypsum  or  pyrite. 
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OXYQEN  COMPOUNDS. 


Kamed  from  ffirpvf^  a  hunc^  of  grapes^  and  vc^i^aw,  I  make.    This  lasfc  part  of  the  name  la  ImcI 
and  is  well  thrown  aaide  by  Glocker,  who  makes  it  hoiryie;  botryite  would  be  more  correct 


088.  AXiUMINITII.  Beine  Thonerde  (fir.  Halle)  Wem^  Ueb.  Oronstcdt,  176,  1780.  NatiTO 
Argill  Ktrvfon,  Mm.,  L  176.  Alimiinit  0.  C.  Hdberle^  Der  Mineralreich,  eta,  1807 ;  JTorsl,  Tab., 
48,1808.  HaUite2>e2ame(A^Min.,ii.l812.  Websterite  Zwy,  in  Brooke,  1828.  HTdroeolphate 
d^alnmine,  Websterite,  Beud^  Tr.,  449, 1824. 

Beniform,  massive;  imp^able. 

H.=l— 2.  G.=l*66.  Lustre  dull,  earthy.  Color  white.  Opaque. 
Fracture  earthy.    Adheres  to  the  tongue ;  meagre  to  the  touch. 

Oomp.— Si  S+0  fi= Alumina  29*8,  sulphuric  add  23*2,  water  47'0=:  1 00.  Analyses :  1,  8tro- 
noeyer  (Ijnters.,  99) ;  2,  Schmid  (J.  pr.  Gh.,  xxxii.  495) ;  8,  4,  Stromeyer  (L  c.) ;  6,  Dufrdnoy  (Mm. 
U.  1846,  866);  6,  Dnmas  (ib.): 


5 

£1 

tt 

1.  Halle 

23*366 

29-263 

2.     »• 

23-26 

29-23 

46*34,  Oa  1*18=100  Schmid. 

3.  Mori,  near  Halle 

23-68 

30*98 

46-34=100  Stromeyer. 

4.  Newhaven 

23-37 

29-87 

46-76=100  Stromeyer. 
46*80=99*97  DnfWnof 

6.  Lunel  Yieil 

23-46 

29-72 

6.  Auteuil 

23 

30 

47=100  Dumas. 

Pyr.,  etc. — In  the  dosed  tube  gives  mudi  water,  which,  at  a  high  temperature,  becomes  acid 
from  the  evolution  of  sulphurous  and  sulphuric  adds.  B.B.  infusible,  with  oobalt  solution  a 
fine  blue  color.    With  soda  on  charcoal  a  hepatic  mass.    Soluble  in  adds. 

Oba.— Occurs  in  connection  with  beds  of  day  in  the  Tertiary  and  Post-tertiary  formatioos. 

First  found  in  1730  in  Uie  Garden  of  the  Psddagogium  at  Halle;  afterward  suspected  to  be  an 
artificial  product^  firom  a  manufactory  near  by ;  subsequently  found  elsewhere  in  the  plastic  day 
of  the  region,  and  proved  to  be  native.  Since  discovered  by  Mr.  Webster  at  Newhaven,  Sussex, 
in  reniform  and  botryoidal  concretions,  imbedded  in  ferruginous  day,  which  rests  on  the  chalk 
strata;  also  under  similar  circumstances  at  Epemay,  in  Lunel  Yieil,  and  Autenil,  in  Franoe. 

689.  ALUNTTB.  Alumen  de  Tolpha,  quod  primum  fossum  est  in  Italia,  V\\  2di  Pontiflds  tern- 
poribus  (Picoolomini,  1468-1464X  (Tfifffier,  Foes.,  13,  1665.  Bomersk  Alunsten  WaXL^  Min^ 
.163,  1747.  Alaunstein  (fr.  ToUa)  Went.,  Bergm.  J.,  876,  1789.  Alumstone.  ^luminilite 
DdameOL,  T.  T.,  ii  118,  1797.  Alun  de  Bome  pt  IT,  Tr.,  1801.  Pierre  alumineuse  de  la 
Tolfa  Fr,    Alunite  BmdL,  449,  1824.    Alaun-Spath  Breiih.,  Char.,  1823. 

laiombohedral.  B  A  i?=89**  10',  0  A  7^=124°  40',  Breitli. ;  a=l-2523. 
Observed  planes :  jff,  O^  and  the  rhombohedrona 
I,  -^^  -|,  and  -2,  Breith. 


548 


0  A  -8^=178^  42' 
^  A  f =82  26 
A  2=70  8 


0  A  2=109°  4' 
0  A  1=119  57 
0  A  4=128  56 

Cleavage:    basal  nearly  perfect;    B  indistinct 
Also  massive,  having  a  fibrous,  granular,  or  impalpable  texture. 

H.=3-5— 4.  G.=2'58— 2'752.  Lustre  of  it  vitreous,  basal  plane  some- 
what pearly.  Color  white,  sometimes  grayish  or  reddish.  Streak  white. 
Transparent — eubtranslucent.  Fracture  flat  conchoidal,  uneven ;  of  mafr 
Bive  varieties  splintery ;  and  sometimes  earthy.    Brittle. 
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1.  Tolfe,  crysL 

36-50 

39-65 

2.      "        " 

38-68 

36*83 

3.  Muzsai,  Hang.       (}) 39M 

37"13 

4-       "            ** 

36-98 

3901 

39-42 

37-96 

6.  Tuscany 

36-6 

400 

7.  Milo 

38-27 

8704 

8.  Ml  Dore 

39-1 

46-6 

9.  Styria 

36-3 

40-8 

HTDBOUS  8TJLFHATEB.  659 

Oomp.,  Tar. — (a)  GiTStallised.  (&)  Fibrous,  concretionary,  (c)  Massiye,  and  moderately  ten« 
der.  (d)  Hard,  mainly  from  disseminated  silica,  which  impurit}'  sometimes  amounts  to  60  p.  c. 
{e)  CaTemons.  j_ «  « 

O.  ratio  for  ft,  fi,  S,  fl=l  :  9  :  12  :  6.  Formula,  as  usually  written,  K  8  +  8  Xl  8  +  6H;  or, 
making  one-third  of  the  water  basic,  (fe,  S)*§  +  3  il  S+4  fi=Sulphuric  acid  38-53,  alumina  37'13, 
potash  11-34,  water  13-00=100.  But  A.  Mitscherlich,  in  view  of  the  results  of  its  decomposition 
after  heating  (J.  pr.  Ch.,  Izzxiii  465),  it  affording  alum,  which  water  will  remote,  and  hydrated 
alumina,  holds  that  the  formula  shovJd  bo  ]^  5  +  ^  S*+  2  ii^l  ^',  making  it  a  compound  of  anhy- 
drous alum  and  gibbsite. 

Analyses:  1,  Cordier  (Ann.  d.  IL,  t.  208);  2,  MitsdMrUch  (J.  pr.  Gh.,  IxzziiL  464);  3,  Bam* 
melsberg  (L  a);  4,  Mitscherlich  (L  a,  and  Za  G^  xiv.  264);  6,  Berthier  (L  a);  6,  G.  DesootiU 
(Ann.  d.  M^  I  319);  7,  Sauyage  (ib.,  IV.  z.  85);  8,  Cordier  (ib.,  iy,  205);  9,  Fridau  (Ann.  Ch. 
Pharm.,lzz7l  106): 

Ca  ]»a       &         ^ 

1002  [14-83]=100  Cordier. 

0-70  1-84  8-99  1268,  Ba  0-29=99-96  ICtScL 

10-67  12-66=100  Ramm. 

0-49  10-67  [12-71],  Ba  019  Mitsch. 

-  —    10-66    11-97=100  Berthier. 

18-8      10-6=100  Desootilg. 

—    IIGO    18-09=100  Bauyago. 

-     8-6        6-9=100  Cordier. 

-     8-6      16-4=100  Fridau. 

From  analyas  3,  Si  26-88  is  excluded  as  impurity;  IVom  5,  §1 26*5,  9e  4-0,  are  excluded;  from 
7,  A  19-0;  fh>m  8,  Si  2840,  Fe  1-44.  No.  11,  by  Fridau,  as  published  in  fuU,  is  Si  6071,  S 
16-60,  il  19  06,  Fe  113,  t  3-97,  fl  7-23,  Ca  0*56,  Ag  0*41,  t,  Si  0-Sl,  MgS  0-09,  Mg  CI  0-03= 
100. 

For  analysis  of  impure  A.  flrom  Pic  de  Saney,  by  X  Gautiei^Lacroze,  see  CL  R,  Ivii.  862. 

Pyr.,  eta — ^B.B.  decrepitates,  and  is  infusible.  In  the  closed  tube  yields  water,  sometimes 
also  sulphate  of  ammonia,  and  at  a  higher  temperature  sulphurous  and  sulphuric  acids.  Heated 
with  cobalt  solution  affords  a  fine  blue  color.  With  soda  and  charcoal  infusible,  but  yields  a 
hepatic  mass.    Soluble  in  sulphuric  acid. 

Obs. — ^Forms  seams  in  tradiytic  and  allied  rocks,  where  it  has  been  formed  as  a  result  of  the 
alteration  of  the  rock  by  means  of  sulphurous  vapors. 

Met  with  at  Tolfa,  near  Ciyita  Yeochia,  in  the  neighborhood  of  Rome,  in  ciystals ;  at  Mention! 
in  Tuscany;  at  Muzsai  and  Bercghszasz  in  Hungary;  on  Milo,  Argentiera,  and  Nevis,  Grecian 
Archipelago ;  and  at  Mt.  Dore,  France. 

The  compact  varieties  from  Hungary  are  so  hard  as  to  admit  of  being  used  for  millstones. 
Alum  is  obtained  from  it  by  repeatedly  roasting  and  lixiviating,  and  finally  crystallizing  by  evap- 
oration. 

This  species  was  first  observed  at  Tolfa,  near  Rome,  in  the  16th  century,  by  J.  de  Castro,  a 
Genoese,  who  had  been  engaged  m  the  manufacture  of  alum,  from  an  alum-stone  or  "Rock- 
alum  "  found  near  Edesaa  in  Syria.  It  was  named  Aluminiiite  by  Delametherie  in  1797,  a  long 
name  well  changed  to  AhtnUe  by  Beudant  in  1824. 

690.  IiOWiaiTB.    Alaunstein  RSmer,  Za  G.,  viil  246,  1856.    Lowigit  A.  mbckerUchf  J.  pr. 

Ch.,  IxxxiiL  474,  1861. 

In  roimded  masses,  similar  to  compact  alunite. 

H.=3— 4.  G.=2'58.  Lustre  feeble.  Color  pale  straw-yellow.  Slightly 
subtranslucent.    Fracture  perfectly  conchoidal. 

Comp.— 0.  ratio  1:9:12:  9=S:  S  +  8  $1  S+9  fir=Sulphuric  acid  86-2,  alumina  84*8,  potash 
10*7,  water  18-3=100;  or  alunite  with  9  iSt  in  place  of  6  &  Analyses:  1,  Ldwig  (ZS.  G.,  viii. 
247);  2,  3,  A.  Mitscheriich  (la);  4,  Rammelsberg  (Min.  Gh.,  289);  6,  Berthier  (Ann.  d.  M.,  IV. 
iL469): 

S        £1       Fe     ^     Ca     fTa       ]^  ti 

I.Silesia    84-84    3S-37     —     —     —     —    lOiO    [18-821,  org..  Si  8-37 =100  Ldwig. 
2.       "         *I4-81    34-96    0*68    0-65    028    0*39      9-30     [1 7 -88],  BaO'44,  org., Si 0*73=100 M 
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5 

£] 

t 

^ 

5.  ToUk          87*86 
4.     "  crysL  36*94 

6.  "      "      37-67 

36-01 
34-02 
84-69 

9*63 
10-38 
10-58 

16-50-100*  MitBcherHch. 

16*72,  Si  1-94=100  ItamineUiberg. 

17-06=100  Berthier. 

*  0^7  organie  rabstanoo,  8-21  allleft,  and  28*M  earthf  malteis  remored. 

P3rr»)  etc. — ^B.B.  nearly  like  alunite.  The  water  is  expelled  at  a  lower  temperature  than  k 
alanite;  and  the  compound  resulting  after  heating,  mstead  of  containing  a  mixture  affording 
alum  and  insoluble  hydrated  alumina,  affords  to  water  sulphate  of  potash  and  subsulphate  of 
alumina.  Mitscdierhch  henoe  writes  for  it  the  abore  formula,  instead  of  one  like  his  for  alunite. 
Partially  soluble  in  muriatic  acid,  while  alunite  is  not  at  all  so. 

Obs. — Found  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  having  the  lustre, 
color,  and  texture  of  the  Solenhofen  lithographic  stone,  but  blackish  externally  from  a  coaly  cniHt ; 
also  with  alunite  at  Tolfa. 

According  to  Rammelsberg*s  analysis,  part  at  least  of  the  ciystallized  alunite  has  Um  composi- 
tion of  lowigite. 

691.  JAROSITE.  Gelbeisenerz  Ramm.^  Pogg.,  xliil  182,  1838.  Misy  Haid^  Handb.,  513, 
1846.  Yitriolgelb,  Gelbeisenerz,  Hautm.^  Handb.,  1205,  1847  [not  Gelbeisenerz  fr.  Han  BreUh.^ 
Char.,  1882].  Jaiosit  BreiOL,  B.  H.  Ztg.,  1852.  Morondite  Shep^  SuppL  Append.  Min.,  p.  !▼. 
1867. 

Rhombohedral.  JR  A  i?=88°  58' ;  C>  A  ^=124°  32';  a=l-2584.  Clear- 
age :  basal.  Also  fibrous,  and  granular  massive.  Also  in  nodules,  or  as 
an  incmstation  with  a  tuberose  or  .coralloidal  surface. 

H.=2-5— 3-5.  G.  of  crystallized  3-24— 3-26;  of  nodular  2-6— 2-9.  Lus- 
tre a  little  shining  to  dml.  Color  ochre-yellow ;  streak  yellow,  shining. 
Opaque. 

Var.,  Oomp.— (1)  OrysiaUized;  Jaroaikf  whidx  occurs  also  fibrous  and  granular;  G.=3*256,  fr. 
Spain;  3*244,  fr.  Maryland,  Breith.  (2)  Goncretionaryf  the  ordinary  form  of  the  Korwaj  and 
Bohemian  minersJ,  and  the  moronoHte  of  Orange  Ca,  N.  Y.;  G.=2'62  (moronolite)— 2-79. 

0.  ratio  for  &,  B,  S,  fl=l :  12  :  15  :  9,  Bamm.;  (fc  Sfa)  5-h4  3Pe  S  +  9fl,Ramm.  For jarosite, 
Ferber  deduces  1 :  16  :  18  :  10,  differing  mainly  in  a  little  less  of  alkali.  Richter's  analysis  of  it 
was  imperfect  It  is  isomorphous  with  alunite,  which  would  suggest  the  ratio  1:9:12:6, 
which  also  differs  mainly  in  the  proportion  of  rnrotozyd.  Analyses:  1,  Bammelsbei^  (L  &);  2, 
Scheerer  (Pogg.,  xIy.  188) ;  3,  J.  H.  Ferber  (B.  H.  Ztg.,  xxiiL  10);  4,  Tyler  (Am.  J.  Sd.,  IL  xli. 
212): 

g        Pe  fTa      ]S:  J0[ 

1.  Kolosoruk,  Gelbeis.        82-11  46*73  1*88  18*56,  Oa  0'64=:100*92  Bammelaberg. 

2.  Modnm,          '*              82*45  49*63  5*20.  13-ll=:100-39  Scheerer. 

3.  Spain,  Jarow'te               81*76  49*24  0*80  6*90  11*86,  aStl  1*25= 100-.S8  Ferber. 

4.*  Monroe,  N.  Y.,  Moron.  3417    46*89         8*81  13*18,  il  0*83,  Ca  l*10=:99-98  Tyler. 

*  SeBult  After  tabtnctiog  1-08  **  bygr.  water  "  and  11*17  Inaol. 

Byr^  etc. — Nearly  as  for  coquimbite. 

Obs.— The  original  of  this  species  was  from  Luschitz,  between  Kolosoruk.  and  Bilin,  Bohemia, 
.jn  brown  coal;  and  later  from  Modum,  Norway,  in  alum  slate. 

The  jarosite  was  from  Barranco  Jaroso,  in  the  Sierra  Ahnagrera,  Spain,  on  limonite ;  also,  accord- 
ing to  Breithaupt  (B.  H.  Ztg.,  xzv.  149),  from  Maryland,  of  granular  form,  with  quartz  and  a 
magnetite  altered  to  hematite;  Mexico;  Saxony,  Thekla  mine,  near  Hauptmanngr'un  in  Yoigt* 
land,  in  small  crystals  on  turgite  (hydroliematite)  and  limonite ;  Erzgebiige,  near  Schwarzenbei^ 
at  the  Frisch  Gluck  mine.    It  is  isomorphous  with  beudantite. 

Moronolit-e  is  A-om  Monroe,  N.  Y.,  where  it  occurs  on  gneiss.  It  contains  less  alkali  than  is 
required  for  the  formula.  Named  7noronolit6  from  ^cupoi*,  mulberryf  alluding  to  a  resemblance  U 
the  mulberry  calculus. 

Erusibite  Shepard  (Rep.  Mt  Pisgah  Copper  Mine,  N.  Haven,  1859;  Am.  J.  Sd.,  IT.  xzyiil  129, 
1859)  is  a  ^* rusty  insoluble  ferric  sulphate*'  of  undetermined  nature.  His  coppenuine  (ib.)  it 
announced  as  a  "  hydrous  cuprous  and  ferric  sulphate,''  from  the  same  place.  His  lenetmieriU 
(ib.)  is  an  efflorescence  on  the  copperasine.    These  are  names  witliout  descriptions. 
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692.  OARPHOSIDIIRITB.    Karphosiderit  Breiih.,  Schw.  J.,  L  314,  1827. 

In  renifonn  masses,  and  incrustations. 

H.=4— 4-5.  G.=2-49— 2-5,  Breith. ;  2-728,  Pisani.  Lustre  resinouji. 
Color  pale  and  deep  straw-yellow.     Streak  yellowish.     Feel  greasy. 

Oomp.--0.  ratio  for  fi,  5,  fl=l  :  1*28  :  1-08;  if  a  fourtb  of  the  water  is  baaio  (JPe  +  JfiJ 
S  +  2  ^=:Salphuric  add  31*4,  sesquioxyd  of  iron  G0%  water  18*4=100.  Analyses:  l,  Pisaoi  (U 
R«  IniL  242,  J.  pr.  GiL,  xm.  376);  2,  same,  after  remoYing  imparities: 


1. 
2. 


25-62 
31-82 


40-00 
49-88 


Sin 
tr. 


10-67 
18-80 


Sand 
14-78 


Gypsum 
908=100. 
=100. 


Supposed  by  Harkort  (L  c.\  after  blowpipe  trials,  to  be  a  hydrous  phosphate;  but  shown  by 
Pisani's  analysis  of  an  original  specimen  to  be  a  sulphate. 

P3rr.,  etc.~B3.  nearly  like  copiapite.    Insoluble  in  water. 

Obs.— Occurs  in  Assures  in  mica  slate,  and  was  first  distingn^ished  by  Breithaupt  among  some 
specimens  which  he  says  were  from  Labrador.  Pisani's  spedmens  were  ftrom  the  K61burg  ool* 
lection  in  Paris,  and  were  labelled  Greenland,  most  probably  the  true  locally. 

The  name  alludes  to  the  color,  and  is  from  «ap^a(,  straw,  oiinpos,  iron. 


693.  PARALUMINZTB.    Paraluminit  Steinberg,  J.  pr.  Ch.,  xzxiL  495,  184i. 

Massive,  and  like  aluminite.    White  to  pale  yellow. 

Oompr— ^*S+15  £[=Sulphurio  add  14*4,  alumhia37-0,  water  48*6=100. 
Analyses:  1-6,  Schmid,  Martens,  Marchand,  Wolfi^  Backs  (J.  pr.  Ch.,  zxzll  zzziil);  7,  DiMk 
(Za  nai  Ver.  HaJle,  xiiL  265);  8,  Berthier  (Mem.,  1839,  288): 


S 

^ 

fl 

1.  South  of  Halle 

14-54 

36-17 

49-03=99-74  Schmid. 

2.      *'              *' 

14-04 

85-96 

60-00=100  Martens. 

s!    ♦*         «* 

17-0 

36-0 

47-2=100-2  Marchand. 

4.      *'               " 

12-44 

38-81 

47-07,  CaC  1-68=100  Wolft 

5.      "               " 

12-22 

37-71 

49-18,  CaO  1*00-100-11  Backs. 

6.      " 

11-45 

39-50 

48-80=99-75  Marchand. 

7.      " 

15-56 

36-64- 

46-89=98-99  Dieck. 

8.  Huelgoet 

13-37 

48-00 

48-63=100  Berthier. 

Another  analysis  of  the  mineral  from  Presslers  mountain,  near  Halle,  afibrded  Geist  (ZS.  Nai 
Ver.  HaUe,  xiil.  268)  S  22-18,  3fcl  89-86,  S  34*91  by  loss,  Si  1*92, 3Pe  0-40,  Ca  0-60,  fig  0-03.  For 
a  similar  mineral  from  Bemon,  near  Epemay,  France,  Lassaigne  obtained  (Ann.  Ch.  Phys.,  za^ 
98)  320-06,  Xl  39-70,  S  3994,  gypsum  030= 100. 

P5rr.,  etc.— Nearly  as  for  alumhiite. 

Oba. — Similar  in  its  modes  of  occurrence  to  aluminite.  Found  in  Presslers  mountain  (anaL  7) 
and  elsewhere,  near  Halle,  and  Huelgoet  in  Brittany. 


694.  PISSOFHANrrB.    Pissophan  BretflL,  Char.,  101,  1882.    Garnsdoifite. 

Amorphous,  or  stalactitic,  somewhat  pitch-like  in  appearance. 
H.=1'5.    (J.=l*93— 1-98.     Lustre  vitreous.     Color  pistachio-,  aspai^ 
agus-j  or  olive-green.    Transparent.    Very  fragile.    Fracture  concnoidaL 
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Oomp. — Erdmaoxi  (Sohw.  J.,'  Izu.  104)  obtained : 


5 

SI 

Fe 

^ 

1.  Green 

2.  " 

3.  Telhw 

12-70 
12-49 
11-90 

8516 

35-30 

6-80 

9-74 

9-80 

40*06 

41*69,  gangoe  and  loss  0*72=100. 

41-70            "        o-7i=ioa 

40-13                 "            1-11=100. 

Probably  not  a  simple  minoraL  Perhaps  Nos.  1  and  2,S*5+15  %  and  No.  8,9*5+16  A 
The  relation  in  the  former  is  more  exactly  S*  §'+30  fi. 

Pyr.,  etc. — ^Por  the  most  part  insoluble  in  water.  Easily  soluble  In  muriatic  add.  BlB 
becomes  black.    Li  a  glass  tube  gives  alkaline  water. 

Obs. — Occurs  at  Gamsdorf,  near  Saalfeld,  and  at  Reichenbach,  Saxony,  on  alum  slate. 

Named  from  nictra^  pitchy  and  ^iv6i,  appearance. 

696.  FSXiSOBANTITS.    Pelsobanyt  iTaui,  Ber.  Ak.  Wien,  1852,  xil  183, 1854. 

Orthorhombic.  Massive,  and  in  concretionB,  gronped  or  Bingle,  consist- 
ing of  scales,  which  are  hexagonal,  and  have  two  angles  of  112°.  Cleavage 
perfect.     Optically  biaxial. 

H.=l*5.  G.=2*33.  Lustre  of  cleavage-face  pearly.  Color  snow-white, 
surface  often  yellowish.     Translucent  to  subtransparent, 

Oompi. — £l'S+ 10  fi= Sulphuric  add  17*2,  alumina 44*1, water  38*7=100.  Analysis:  v.  Hauer 
(Ber.  Ak.  Wien,  xU.  188): 

(})S  16-47        £l  45*63        tL  3727=99*27  Ham 

Pyr.,  etc. — Nearly  as  for  aluminite. 

ObB.— From  Kapnik  near  Felsobanya  in  Hungary,  the  concretions  sometimes  grouped  on 
barite. 

696.  QZiOOKBRm].    Yitriolocker  Berz^  Afh.,  v.  167,  1816.    Per  sous-sul&t^  terreuz  ^en., 
K.  Sfin.  Syst,  1819.    Vitriol  Ochre.    Fittizito  Beud,  Tr.,  447,  1824.    Glockerit  Naunu,  Min 
254,  1855. 

Massive,  sparry  or  earthy.     Stalactitic. 

Lustre  resinous  or  earthy.     Color  brown  to  ochre-yellow,  also  brownish 
black  to  pitch-black ;  dull  green.    Streak  ochre-yellow  to  brown.   Opaque 
to  subtranslucent.    Fracture  shinmg  to  earthy. 

Oomp^  Var.— 3Pe'5+6]^  Berzelius,  for  a  brown  to  ochre-yellow  variety,  occurring  with 
botryogen  at  Fahlun,  containing  according  to  him,  Sulphuric  add  15*9,  sesquioxyd  of  iron  62*4, 
water  21*7=100. 

The  same  for  a  stalactitic  Tariety  iVom  Obeiigrund,  near  Zuckmantel,  the  stalactites  of  which 
are  sometimes  2  feet  long,  brown  to  pitch-black,  yellowish-brown,  and  dark  green  in  color,  with 
yellowish-brown  to  ochre-yellow  streak,  shining  lustre  to  earthy,  and  insoluble  in  water.  It  is 
the  Olockerite  of  Naumauu,  who  cites 'Hochstetter's  analysis,  S  15*19,  7e  64*34, 1^  20*7,  agreeing 
closely  with  that  by  Berzelius. 

JoMan  obtained  for  a  compact  and  earthy  yitriol  ochre  f^om  Bammelsberg  mine  near  Goslar 
(J  pr.  Ch.,  ix.  95),  and  Scheeier  for  another  from  Modum,  Norway  (Fogg.,  xlv.  188) : 

9       Fe         £[ 

1.  Goslar,  compact    18*59    63*85    18*46,  2n  1*23,  Cu  0*87,  gangue  2*00=100  Jordan. 

2.  "        earlhy        980    68*75    15  52,  2n  1*29  Cu  0*50,  gaogue  4*14=100  Jordan. 

3.  Modum, 5rou;n        600    80*73    13*57=100  Scheerer. 

Pjrr-j  etc.— Nearly  as  for  copiapite. 

Obs« — Jl  result  of  the  alteration  of  pyrite  or  marcasite. 

OlockerUe  was  named  after  the  mineralogist  £.  F.  Glocker.    Fittioite  is  the  name  of  pildiy  Irat 
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697.  LAMPROPHANrrXI.    Lamprophan  IgMrSm,  (£(V.  Ak.  Stockh.,  1860,  98. 

In  thin  cleavable  folia. 

H.=:3.     G.=3*07.    Lustre  pearly.     Color  and'streak  white.  ' 

Comp. — ^An  analTsis  afforded  Igelstrom  (1.  c.): 

5  ^b  ftn         &g  Ca         ^a,S:         fi 

11-n        2800        7-90        6-26        24-65        14-02        8-S5=99-36. 

P3rr.,  etc.— Yieldfl  water.    With  soda  on  charcoal  yields  metallic  lead  and  a  hepatic  maM. 
Not  wholly  soluble  in  acids. 
OlMk-*From  Loogban  in  Wermland,  Sweden.    Named  in  allusion  to  the  lustre  from  X«/iirp^{^ 


700.  UNABITS.    Lmarite  Brooke^  Ann.  PhiL,  II.  It.  117,  1822.    Oupreoua  Sulphate  of  Lead, 
Cnpreous  Anglesite.    BleOasur,  Knpferbleispath,  Germ, 

Monoclinic.  0=7^"  27';  lA  /,  over  i^,=61^  36',  O  A  14=141°  5',  a  : 
h  :  0=0*48134  : 1  :  0-5819.  Observed  planes :  0 ;  vertical,  i-i,  /,  i4,  i-2 ; 
hemidomes,  |-i,  |^',  |-t,  1-t,  |-i,  2-i,  |-i,  7-i;  -l-i;  clinodomes,  1-J,  i-l; 
hemipyramidfl,  2,  2-2,  f4,  f-S.     Fig.  544.    Plane  irl  often  wanting, 

O  A  t^'=102*'  33'  0  A  a=90° 

0  A  l-i=152  19  Oa  i4=158  1  W4 

0  A -14=156  57i  i4AU=zl05  8  g^ 

0  A  f  i=161  23i  i4  A  -1-^=126  35i 


U  A  ^-^=lt)l  '^'6^  ^^^  A  -i^^zx^ib  555^  f ^. Tf 

(?  A  2-i=130  5  i4A  2-^=127  22  \ % A  *' 

O  A  i^'=176  36  f-2  A  i-2,  ov,  i^;=100  1      P         ''0|f    U  > 


C>  A  f  i=156  48  /A  2-2=137  1 

(?a7'=96  23  /A  2=159  9 

Twins :  composition-face  i-i  common  ;  0  A  (?'=154®  64'.    Cleavage :  t-i 
very  perfect ;  0  less  so. 

H.=2"5.  G.  =  5*3  — 5*45.  Lustre  vitreous  or  adamantine.  Color 
deep  azure-bhie.  Streak  pale  blue.  Translucent.  Fracture  conchoidal. 
Brittle. 

Oomp.— 0.  ratio  for  6u,  l*b,  S,  tL—\ :  1 :  3 :  1,  whence  l*b  S+Cufl;  or,  if  ft  be  basic,  for 
base  and  acid  1  :  l=(i  du+i  ^^b+^ft)*  9.  It  seems  to  be  an  objection  to  the  first  formula  that 
there  is  no  near  isomorphism  with  anj  sulphate  of  lead,  while  tiiere  is  with  cjranosite  or  sulphate 
of  copper. 

Analyses:  1,  Brooke  (La);  2,  Thomson  (Phil.  Mag.,  III.  zviL  402);  3,  y.  Kobell  (J.  pr.  Ch., 
Inudii.  454) : 

l^bS  6u  fl 

1.  Wanlockhead  76*4  18-0  4*7=:98'1  Brooke. 

2.  "  74-8  19-7  6-5=100  Thomson;  G.=5-2137. 

3.  Eadainski  7641        17-43        616,  Gi  <r.=100  KobeU. 

Pyr.,  eta— In  the  closed  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  ftises 
easily  to  a  pearl,  and  in  R.F.  is  reduced  to  a  metallic  globule  which  by  continued  treatment  coats 
the  coal  with  oij^  of  lead,  and  if  fused  boric  acid  is  added  yields  a  pure  globule  of  copper.  With 
soda  gives  the  reaction  for  sulphuric  acid.  Decomposed  with  nitric  add,  leaving  a  white  residue 
of  BolphaAe  of  lead. 

Obs.— Formerly  found  at  Leadhills.  Occurs  at  Boughten  Gill,  Bed  Qill,  and  near  Keswick,  in 
Gamberland,  in  crystals  sometimes  an  inch  long;  near  Schneeberg,  rare;  in  Dillenburg,  at  the 
mines  Aurora  and  Thomas;  Nassau  on  the  Lahn;  at  Betzbanya;  at  the  Eadainski  mine  is 
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KertBchinsk ;  and  in  the  yicinitj  of  Beresof  in  the  Ural ;  and  supposed  formerl7  to  be  found  ^ 
Linares  in  Spain,  whence  the  name. 

Alt. — Linarite  occurs  altered  to  oerussito,  a  change  like  that  of  anglesite  to  ccrussite. 

For  reocnt  obs.  on  crjst.,  B.  &  M.,  Min.;  Greg  &  Lettsom,  Min.,  895,  1858;  Kokscharo^  Min, 
BussL,  iv.  139,  v.  106;  Hessenberg,  Min.  Not,  No.  vii.,  from  whom  the  above  angles  are  taken: 
K.  Peters,  Ber.  Ak.  Wien,  xliv.  168. 

701.  BROOHAMTTTB.  Brochantlte  (fir.  Eatharinenb.)  Levy^  Ann.  Pha,  II.  Till  241,  1824 
Konigine  (fr.  Russia)  Levy,  lb.,  zi.  194,  1826.  Brongnartine  {ft.  Mexico)  Buotf  Min^  i.  331, 
1841.  Krisuviglt  (fr.  Iceland)  ForMammer,  Skand.  Nat  Stockh.,  1842,  Arab.  1843,  192. 
Warrlngionit©  (fr.  Cornwall)  Maskdyne,  Ch.  News,  x.  263,  1864^  Phil  Mag.,  IV.  txit.  416. 

Orthorhombic.  7  A  7=104^  32',  0  A  2-1=147^  49' ;  a  :  ft  :  c=0'31471  r. 
1  : 1-2923.  Observed  planes :  vertical,  /,  i4,  i-2 ;  domes,  1-i,  24.  Fig. 
545 ;  also  prisms  made  of  /  and  i-2,  and  dome  14  without  i-i,  the  form 
resembling  f.  542,  p.  657,  excepting  the  absence  of  (?,  this  plane  not  having 
been  observed. 

6«  1-2  A  i-2,  ov.  i-i,=114^  16' 

14  A  14=152  37 
24  A  24,  ov.  0,=115  88 
t4  A  i-2=147  8 
i-5A7=127  44 
i4  A  14=103  41 

Also  in  groups  of  acicular  crystals  and  drnsy 
crusts.    Cleavage :   i4  very  perfect ;    T  in 
traces.    Also  massive ;  reniform  with  a  columnar  structure. 

H:.=3-5-4.  G.=3-78-3-87,  Magnus;  3-9069,  G.  Kose.  Lustre  vitre- 
ous ;  a  little  pearly  on  the  cleavage-face  i-\.  Color  emerald-green,  black- 
ish-green.   Streak  paler  green.    Transparent — translucent. 

Var.— 1.  Ordinary  Brochantite.  The  analyses  vary  considerably,  as  shown  below.  The  crys- 
tals are  vertically  striated. 

2.  WarringUmite,  Essentially  brocbantite  in  composition,  but  occurring  in  non-striated  crystals 
in  form  like  a  doubly  curving  wedge,  of  paler  green  color  than  ordinary  brochantite,  with  0.= 
3-89-8-47,  and  H.=8-3-5. 

Oomp.— 0.  ratio  for  6u,  5,  fi=7  :  6  :  5;  CuS  +  2iCuft;  or  perhaps  20u"5  +  0ufl:+4fi; 
=Snlphuric  acid  19*9,  protozyd  of  copper  69*0,  water  11*1=100.  Some  analyses  correspond  to 
the  0.  ratio  4:3:8;  and  Field's  to  4  :  3  :  4.  the  ratio  of  langite.  Analyses :  1, 2,  Magnus  (Pogg., 
xiv.  141);  3,  Forchhammer  (J.  pr.  Cb.,  zxz.  396);  4,  Berthier  (Ann.  Oh.  Phys.,  L  360);  5,  H. 
Kisse  (Pogg.,  OY.  614);  6,  Pisani  (a  B.,  lix.  912);  7,  Warrington  (J.  Gh.  See.,  II.  iil  85);  8^ 
Maskelyne  (PhiL  Mag.,  IV.  xxix.  476);  9,  Tschermak  (Ber.  Ak.  Wien,  11  131);  10,  Field  (Phil 
Mag.,  ly.  xxiv.  123);  11,  y.  Kobell  (Ber.  Ak.  Munchen,  1865,  ii.  70);  12,  Domoyko  (Ann«  d.  IL, 
VLv.460):  ^  _ 

S  Cu         2n         Ph       fl 


1.  Betsbanya 

2.  " 

3.  KrinviifiU 

4.  Mexico 

5.  Nassau 

6.  Cornwall 

7.  "        Warr, 
8b         **  '* 

9.  K.  &  Wales 

10.  Chili 

11.  " 

12.  " 


17-132 

17-426 

18-88 

16-6 

19-0 

17*2 

18-93 

16-73 

19-4 

16-59 

19-71 

15-8 


•WlthFe'O*. 


62*626 
66*935 
67-75 
66-2 
67-8 
68-8 
68-27 
'68-24 
69-1 
66-94 
68*87 
68-6 


8*181  0-030  11-887=99-856  Magnus. 

8*145  1*048  11-917=100-471  Magnus. 

12*81=99-44  Forchhammer. 

17-2=100  Berthier. 

13-2,  CI  «r.=100  Risse. 

1-0*       13-2,  Ca  0-8=101  Pisani 

1 2•22^  insoL  0-68=  1 00  Warringto a 

14*64=99-61  Maskelyne. 

1 1  -5= 1 00  Tschermak. 

16-47=100  Field;  G.=3-81. 

[ll-42]=100KobelL 

13-5,  gangue  2-4=100-2  Domeyko 

1-04  per  eonL  water  loH  below  260*  G, 
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The  Mexican  oorresponds  to  Cu*  3+4  6,  and  is  the  Brongnartine  of  Baot 

Rivot  found  in  ciystals  of  brochantite  of  a  Ane  green  color,  which  afforded  a  slight  efferTesoenoe 
with  acids,  S  19*4,  Cu  62*9,  fi  13-6,  with  C  1*2, 1ft  1'2=98'2.  The  mineral  bad  undergone  partial 
alteratioa  as  shown  hj  the  6*2  p.  a  of  carbonate  of  copper  present  (Ann.  d.  M^  Y.  ill  740). 

P3rr.,  eto. — Yields  water,  and  at  a  higher  temperature  sulphuric  acid,  in  the  closed  tnbo,  and 
becomes  black.  B.B.  fUses,  and  on  charcoal  affords  metallic  copper.  With  soda  gives  the  reao> 
tion  for  sulphuric  acid. 

Oba. — Occurs  in  small  but  well  defined  crystals,  with  malachite  and  native  copper,  at  Gume 
schevsk  and  Nischne-Tagilsk  in  the  Ural ;  the  Konigme  (or  Komgite)  was  from  Gumeschevsk ;  in 
small  brilliant  crystals  with  malachite  in  a  quartzose  rock  near  Roughten  Gill,  in  Cumberland;  in 
Cornwall  (in  part  fcarringUmitt\  and  sometimes  with  crystals  of  brochantite  on  the  so-called  war< 
ringtonite;  at  Botxbanya;  in  Nassau,  with  chakopyrite;  in  small  beds  at  £risuvig  in  Iceland 
{krifuvigUa);  in  Mexico  (lro7ignarUne)'j  in  C^hlli,  at  AndacoUo  (anaL  10);  in  Australia  (brought 
from  Sidney,  N.S.W.,  anal  9). 

Named  after  Brochant  de  Yilliers. 

On  cryst,  G.  Rose,  Reis.  Ural,  i  267 ;  Kokscharo^  Min.  RussL,  ilL  200.  The  above  angles  are 
from  Kokscharof.  G.  Rose  found  /a/=104*  10',  and  14  A  1-1=161"  62'.  Kg.  645  is  from 
Levy.    Koksciiarof 's  figures  have  not  the  plane  2-i,  and  several  are  without  i-t 

Artlf.— Formed  in  a  bright  green  powder  by  Field  (Phil.  Mag.,  lY.  xxiv.  123)  by  adding  to  a 
strong  solution  of  sulphate  of  copper  a  small  quantity  of  caustic  potash,  boiling,  filtering,  and 
washuig  till  all  the  sulphate  of  copper  is  removed ;  analysis  after  drying  at  100''  0.  afforded  5 
16*98,  Gu  67*51,  S  [15-61]=100,  giving  the  0.  ratio  4:3:4.    See  further  under  LAXQnB. 

702.  ZiANaiTB.  A  new  British  mineral  K  S.  Maskdyne,  Phil  Mag.,  lY.  zxviL  806,  1964. 
langite  Maukelyne^  Pisani,  a  R^  liz.  633,  1864,  Maskelyue,  PhU.  Mag.,  lY.  xxix.  473,  1865. 
Devilline  Pisani^  a  R^  813,  1864=Lyemte  Mdskelyne,  Gh.  News,  x.  268,  1864. 

Orthorhombic.  /A  /=123^  44' ;  6>  A  l-i=147°  36';  a:b:  c=0-6346  : 
1:1-8702.  /Ai-i=118^  8',  (?  A  2-5=128°  14'.  Cleavage:  apparently 
0  and  i-5.  Crystals  small  and  short ;  simple  forms  not  observed.  Twins : 
composition-face  /,  and  forms  like  those  ot  aragonite.  Also  in  fibro-lamel* 
lar  and  concretionary  crusts,  with  earthy  surface. 

B[.=2-5— 3.  G.=3'48--3-50,  Maskelyne.  Lustre  of  crystals  vitreous; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish-blue ;  through  i-i 
blue ;  through  i-i  greenish-blue ;  through  O  paler  greenish-blue.  Trans- 
lucent. 

Comp.— 0.  ratio  for  ft.  §,  ^=4  :  3  :  4,  Pisani;  4:3:5,  Maskelyne.  The  former  gives  the 
formula  On  3+8  Cu  ]^4-fi=Su)phuric  add  170,  ozyd  of  copper  67*7,  water  16*3=100.  The 
latter  oorresponds  to  Sulphuric  acid  16*4,  ozyd  of  copper  65*1,  water  18*5=100.  The  ratio  4  :  S  :  4 
gives  also  the  formula  Cu'S+6u  li+3  ft. 

Analyses:  1,  Maskelyne  (L  a);  2,  Pisani (L  c);  3-5,  A.  H.  Olmrch  and  R.  Warrington  (J.  Ch. 
Boa,  IL  ill.  87) ;  6,  Tschermak  (Ber.  Ak.  Wien,  IL  i.  127) : 

Ca  fi 

18'32=100'66  Maskelyne. 

0  83  16-19,  %  0-29=100  Pisani 

15-73=100  Church. 

16  25=100-28  Warrington. 

.  16-53= 1 00-29  Warrington. 

0-5  [15-2]= 100  Tschermak. 

The  devilUne  (or  lydliU\  which  includes  the  incrusting  variety,  is,  as  Tschermak  has  shown 
(L  Q.\  langite  mixed  with  gypsum,  which  is  apparent  in  scales.  His  analysis  above  was  made  on 
the  devilline  after  separating  18  p.  c.  of  gypsum;  and  he  stated  that  Pisanrs  analysis  of  the 
same  (L  a)  indicates  the  presence  of  24  p.  c.  For  an  analysis  of  the  lyeUUt  by  Church  see  J.  Ch. 
Soa,  XL  Ui.  83. 

VjT^  etc— B.B.  on  charcoal  yields  water,  add  fumes,  and  metallic  copper.  Heated  it  passes 
through  (1)  a  bright  green  color,  losing  1  equivalent  of  water,  and  then  having  the  0.  ratio 
(4  :  3  :  4)  of  some  brochantite;  (2)  various  tints  of  olive-green ;  and  (3)  becomes  blade  It  has 
finally  a  strongly  add  reaction. 


s 

Cu 

1.  Cornwall 

16-42 

65-82 

2.        « 

16-77 

65-92 

3.        " 

16-79 

67-43 

4.        " 

16-72 

67-31 

6.        •* 

16-88 

67-88 

6.        " 

16-2 

681 
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666  OXYGEN  cx>MFOTnn)e. 

Obs.— Found  in  argillaoeons  schist  (kiDas)  in  Cornwall,  in  minute  twinned  crystaU;  aSao  m  a 
blue  crust,  partly  earthy.    It  is  associated  sometimes  with  connellite. 

Named  langUe  after  Dr.  V.  ▼.  Lang,  formerly  of  the  British  Museum. 

The  analyses  of  so-called  brochantite  by  Berthier  of  a  Mexican  specimen,  and  Field  of  a  Chilian, 
as  well  as  of  the  artificial  mioeral,  have  the  same  oomposition  assigned  by  Fisani  and  Church  tc 
the  langUe ;  and  there  is  yet  some  uncertainty  as  to  tiie  true  limits  between  the  two  spedes. 
The  specimens  had  the  green  color  of  brochantite. 

703.  OTANOTRIOBITE.  Xupfersammeterz,  Kupfersammterz,  TF^m.,  Karsten's  Tab.,  62, 
1808.  YeWet  Copper  Ore  Jameson^  Min.,  iil  163,  1816.  Sammeterz  Bnitk^  Char.,  168,  1823, 
320,  1832.  Cuivre  veloute  Fr.  Qyanotrichit  Oiockm-^  Grundr.,  687,  1889i  Lettsondte  Pmy, 
Fhil  Mag.,  zzxtL  103,  1850. 

Occurs  in  druses  of  short  capillary  crystals,  and  having  an  appearance 
like  velvet ;  sometimes  in  spherical  globules. 

Color  clear  smalt-blue,  sometimes  passing  into  sky-blue.    Lnstre  pearly. 

Ooaip.~0.  ratio  for  Cu,  fi,  S,  A,  from  mean  of  analyses,  9-03  :  6*48  :  8*86  :  20*60.  Taking  it 
fti  9  J  6:0:  21,  the  formula  may  be  8  6u»5+2ilfi[»+16fl;  or  3Cu8H-2Cu*fi»+2  3tlfi«H-9 
£[=8 CaS-h4(i0a'+iSl)^*+9£L    Needs  ftirther  investigation.    Analyses :  J.  Percy  (L  c): 


s 

£1           9e 

Ou 

fi 

15*39 

11*70 

4316 

2S*06=98-80. 

14*12 

1106        1-18 

46-59 

2306,  inaoL 2*85=98*36. 

5 

^\ 

Cu 

1.  ComwaU    13-96 

17-97 

48*84 

2.         "            18*04 

18*64 

48-67 

3.         "           12-54 

17-93 

46-80 

4.        "           11-7 

18-4 

46-8 

Obs. — Occurs  sparingly  at  Moldawa  in  the  Bannat,  coating  the  cayities  of  an  earthy  hydrated 
oacyd  of  iron,  along  with  a  white  amorphous  sulphate  of  alumina. 

Named  OuanotrichiU  from  kCuvh^  Uut^  and  9«i{,  hair;  and  LtttsomU  after  the  English  mmeralo- 
gist,  W.  G.  Lettsom. 

704.  WoODWABDiTB  ChvTch,  Ch.  News,xiil  86,  113,  1866,  J.Chom.  Soc,  II.  ir.  130.  Probnbly 
an  impure  uncrystallized  variety  of  the  above,  mixed  with  hydrate  of  alumina.  Occurs  in  Corn* 
wall,  in  minute  botryoidal  concretions,  of  a  rich  turquois-blue  to  greenish-blue  color,  translnoent 
to  almost  transparent;  G.=2-38.  Analyses :  1-8,  Church  and  Warrington  (L  a);  4,  Plsani  (C. 
R.,  Ixv.  1142) : 

18*48=98-74  Church. 
■19-651=100  Warrington. 
"22-78]=  100  Warrington. 
;26-9],  Si  1*2=100  Pisanl 

Church  and  Warrington  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  acid,  which 
were  undetermined.  The  mean  of  the  first  3  analyses  affords  the  O.  ratio  for  £lu,  Si,  S,  1^=11 : 
9-6:9:  23;  equivalent  to  3 Cu» 5,  2 Cu  !1, 3 3cl tf ,  12fi;  or  sCuS;  sfjufl,  3ilfl»  6  fi.  No. 
4,  by  Pisanl,  gives  about  12:9  for  the  Ou  and  1^,  the  ratio  in  langite,  and  he  makes  the  mineral 
impure  langiu.  He  analyzed  (1.  c.)  another  similar  material  frt>m  Cornwall  (received  from  Mr. 
Tailing),  of  a  dear  green  color,  and  obtained  S  4*7,  i^l  88*8,  Ou  17-4,  ]^  38*7,  Si  6*7=100-5;  show- 
ing a  mixture  of  the  copper  sulphate  with  a  hydrous  silicate  of  alumina  as  well  as  hydrate ;  and 
this  he  considers  as  proving  that  woodwardite  is  only  a  mixture. 

The  mineral  is  soluble  with  scarcely  any  residue  in  diluted  adds.  Named  after  Dr.  S.  P. 
Woodward. 

706.  JOHANNITS.    Uranvitriol  John,  Ch.  Unters.,  Y.  254>  1821.    Johannit  ffaicL,  AhhandL, 
b5hm.  Ges.  Prag,  1830.    Sulphate  of  nranium.    Sulfate  vert  d*urane  Bead, 

Monoclinic.  C=85°  40',  /A  7=69^.  Crystals  flattened,  and  from  one 
to  three  lines  in  length ;  arranged  in  concentric  druses  or  reniform  masses, 

H.=2— 2*5.  G.=3-19.  Lustre  vitreous.  Color  beautiful  emerald- 
green,  sometimes  passing  into  apple-green.    Streak  paler.    Transparent— 
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translncent ;  sometimes  opaque.     Soluble  in  water.    Taste  bitter,  rather 
than  astringent. 

Oomp^ — 0.  ratio  for  baAes  and  add  1  : 1,  whenoe  the  formula  (tiP,^3+iCa'5+lil^  or 
{g(t',^)  -+-i  6u»)  S+lifi=,  if  the  uranium  be  all  sesquioxyd,  Sulphuric  acid  20*8,  oiyd  of  ura- 
nium 66*1,  oxjd  of  copper  6*9,  water  6*2=100.  Amdysia  by  Lindacker  (mean  of  two  trials, 
Yogi's  "Mm.  JoacK,  1857) : 

§2002    lJ,C  67-72     Cu6-99    te  0*20    fi  6-69=99-52. 

P3nr-)  etc. — ^In  a  glass  tube  at  a  low  heat  does  not  change ;  highly  heated  gives  off  water  and 
sulphurous  acid,  and  becomes  bro\7n  and  finally  black.  B.B.  on  charcoal  gives  sulphur  fumes  and 
a  scoria  of  black  color  and  dull  green  streak.  With  salt  of  phosphorus  reacts  for  copper  and 
uranium.  Somewhat  soluble  in  water.  Solution  precipitated  chestnut-brown  by  prussiate  of 
potash,  yeUowish-green  by  alkalies,  and  in  brown  flocks  by  an  inflision  of  nutgalls. 

OlMk— Diaoorered  by  John  near  Joachimsthal  in  Bohemia,  after  whom  the  spedes  is  named. 
Found  also  at  Johanngeorgenstadt.  Beported  from  the  Middletown  feldspar  quarry  by  Shep* 
aid. 


106.  URANOOHAZiOITS.    Urangrun  Harlmann,    Uranodialzit  BreUh,^  Handb.,  173,  184L 

In  small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crys- 
tals. 
H.=2— 2J.    Color  fine  grass-green  to  apple-green ;  streak  apple-green. 

Oomp.— {§  (tl",  C)  +  i  Oa")  5 + i  Cu  S  +  9  fi=,  if  the  uranium  be  taken  as  all  sesquioxyd,  Sul- 
phuric  add  21*1,  ozyd  of  uranium  83*5.  oxyd  of  copper  7*0,  limo  9*8,  water  28*5=100.  Analysia 
Lindacker  (Vogrs  Min.  Joach.,  1857): 

5        0^      te      Cu       Ca       £r 
(1)20-03    86*14    0*14    655     1010    2716=100*12. 

Oba«— From  Joachimsthal  in  Bohemia. 

707.  BOBDJIDITB.    J,  L,  Smithy  Am.  J.  Sd.,  IL  v.  337, 1848.    Sulphate  of  Uranium  k  Lime. 

Massive,  with  an  imperfectly  crystalline  structure. 
H.=2-5.    Lustre  vitreous  in  the  fracture.     Color  dark  amber.    Trans- 
parent. 

Ooiiip.~Perhaps.9S+Ca8  +  15]^,  according  to  some  qualitative  trials  by  Smith;  but  as 
probably  9  S  +  Oa^  S  + 1 5  ]^=(i  ^  +  i  Ca')  S+7|  ^  and  thus  approaching  uranochalcite. 

Pyr.,  etc. — In  a  matrass  easily  yields  water.  At  redness  blackens,  being  converted  into  oxyd 
of  uranium  and  sulpliate  of  lime.  Willi  salt  of  phosphorus  a  green  bead.  Dissolves  readily 
in  dilute  muriatic  acid. 

Obs^-^Oocurs  near  Adrianople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  places 
with  crystals  of  sulphate  of  lime ;  also  at  Joachimsthal,  with  liebigite  on  uranium  ore.  Bxtemally 
often  dull  fh>m  loss  of  water. 

It  was  named  after  the  Turkish  sultan  Abdul  Me^jid. 

708.  ZIPPEITB.  Basisches  schwefelsaures  Uranoxyd  (verwitterter  Uran-Vitriol)  J.  F,  John 
Unters.,  v.  1821,  Jahrb.  Min.  1845,  299.  IJranbluthe  Zippe^  Verb.  Ges.  Bohm.  Frag,  1824.  Zip 
peit  Jlaid^  Handb.,  510,  1845. 

In  delicate  needles ;  acicular  rosettes ;  warty  crusts. 

H.=3.    Color  fine  sulphur-yellow,  lemon-yellow,  orange-yellow^ 
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668  OXTQKS  OOliPOUNDS. 

Oomp. — ^HjdrouB  sulphate  of  Bosquio^d  of  nraniam,  with  or  without  ozjd  of  copper,  anc 

lemon-  to  orange-jeUow  when  without    Analyses  by  Lindacker  (VogVs  Min.  Joach.) : 

S         ^       Fe      Cu      Ca       a 

1.  WWi no  Copper    13*06     6Y-86    017     061     l7-69=99-39. 

2.  Copper var.  17-36    62-04     521     16-23=99-84. 

Formula  of  the  former  ^"BH  12  fi[,  Vogl;  of  the  latter,  S»g*+6fi,  with  16p.aoopperTitriol 
as  impurity,  Ramm.  j  or  (Ou»  ^)»§"+8  &,  in  which  0.  ratio  of  Cu,  ©=1  :  12. 

Pyr^  etc — In  the  closed  tube  water,  and  at  a  higher  temperature  sulphuric  add.  With  salt 
of  phosphorus  gives  a  yellowish-green  {^ass  in  O.F^  becoming  emerald-green  in  E.F. 

Obs. — ^From  JoachimsthaL 

Named  after  the  mineralogist  Prof.  Zippe.  John^s  basic  sulphate  is  a  yellow  mineral,  and  may 
be  either  the  preceding,  or  what  Yogi  calls  Uranochre, 

709.  VOOUANITE.    Basic  Sulphate  of  Uranium  Vogl^  Min.  Joach.,  1857.    7oe^aiutei>»ia. 

In  soft  globular,  and  nodular,  eartliy  coatings. 

Color  pistachio-  to  verdigris-green ;  streak  pale  green  or  apple-green. 

Oomp.— 4(tr*,^'5+(0a,Cu)S+10£[,  or,  regarding  the  sulphate  of  copper  and  lime  ai 
impurity,  (tJ',  ^)'  5+2  &    Analyses  by  Lindacker  (Min.  Joaoh.) : 


3       (r^      *e      Cu       Ca 

ft 

1.  Lime  var. 

1284    79-50    012     1-66 

6-49=9911. 

2.  Copper  var. 

1213     79-69    0-36    2*24    0-06 

6-26=99-72. 

Obs. — From  Joachimsthal  in  Bohemia. 

710.  URAOONITE.    Uranodire  Vogl,  Min.  Joach.    ?  IJraconise  Beud,,  Tr.,  11  678,  1832. 

Uraconite^i>an<L 

Amorphous,  earthy,  or  scaly,  and  of  a  fine  lemon-yellow  color,  or  orange. 


c): 

s 

C 

Pe 

Cu 

Ca 

a 

1.  Yellow 

7-12 

70-94 

0  41 

0-24 

20-88= 

=99-68. 

2.  Orange 

10-16 

66-05 

0-86 

2-62 

20-06= 

=99-76. 

Formula  deduced  by  Vogl  for  1,  ^S  +  Ufl;  for  2,  lCaS+S"S+14fi. 
Obs. — From  Joachimsthal,  with  other  uranium  ores.    Uraconise  of  Beudant  was  described  u 
ft  yellow  pulverulent  ore ;  its  composition  is  unknown. 


711.  MOMTANITB.    F,  A.  GerUh,  Private  contribution,  Jan.  19,  1868. 

In  crusting;  without  distinct  crystalline  structure. 
Soft  and  earthy.     Lustre  dull   to  waxy.     Color  yellowish  to  white. 
Opaque. 

Oomp.— Si  Te+2  ]Q[=TeIlurio  add  26-1,  ozyd  of  bismuth  68-6,  water  5-3=100.  Analjsis: 
GeuthO^c;): 

Montana  Te  26*83        Si  66*78        Fe  0*56        J^b  0*89        £[6*94=100. 

Pyr.,  etc.— Yields  water  in  a  tube  when  heated.  B.6.  gives  the  reactions  of  bismuth  ana 
tellurium.    Soluble  in  dilute  muriatic  acid. 

Obs.— Incrusts  tetradymite,  flrom  whose  alteration  it  had  been  formed,  at  Highland,  in  IC<Hitaoa. 
The  waxy  lustre  is  observed  when  the  incrustation  has  separated  fh>m  the  scales  of  tetra^ymita 


Digitized  by 


Google 


AKIIYDBOtrS  CARBONATES. 


C69 


712.  KEBSIBNITE.     Selenbleispaih  Kersten,  Pogg.,  xlyL  277,  1839.     Selenlg;8aure8  Bleiozyd 
Germ,    Selerate  of  Lead.    Selenate  of  Lead.    Kerstenite  Dana. 

In  small  spheres  and  botryoidal  masses,  deavage  distinct  in  one  direction.  H.~3— 4.  Lus< 
tre  greasy— Titreons.  Color  sulphnr-yellow.  Streak  uncolored.  Brittle.  Practnre  fibrous. 
According  to  Kersten,  it  consists  of  selenons  add  and  ozjd  of  lead,  with  a  small  proportion  of 
copper.  On  coal  it  fuses  readily  to  a  black  slag,  giving  off  a  strong  selenium  odor,  and  is  finally 
reduced  to  a  metallic  globule.  With  borax  it  fuses  and  forms  a  yellowish-green  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  witb 
selenid  of  antimony  and  lead,  maJachitei  eta,  at  the  Friederichsgliick  minCi  near  Hilburghausen, 
and  at  Eisfeld.    3£ay  it  be  a  idencUef  or  is  it  only  a  mixture  ? 


7.  CAEBONATES. 

The  carbonates  have  a  hardness  not  exceeding  5,  and  consequently  will 
not,  when  pnre,  strike  fire  with  a  steel.  The  anhydrous  come  under  the 
common  general  formula,  BO,  CO',  but  present  three  types  of  crystallization, 
a  rhombonedral,  with  H  aH  near  105  ;  an  orthorhombic,  with  /A  /near 
120° ;  and  a  monoclinic,  with  lA  I  near  105°.  They  constitute  therefore 
a  case  of  pleomorphism,  while  all,  still,  are  approximately  isomorphous. 
These  anhydrous  species  have  a  vitreous  to  subpearly  lustre,  and  are  tvpi- 
cally  spars.  The  hydrous  carbonates  vary  much  in  crystallization,  ana  in 
some  cases  have  a  strongly  pearly  lustre.  All  effervesce  in  hot  acids,  and 
part  of  them  in  cold. 


I.  ANHTDBOUS  CABBONATES. 


ARRANGEMENT    OF    THE    SFECIE& 


L  OALOITB  GROUP.    ^Rhombohednd;  i?A  i?=105'*— 108% 

CaC 

(iCa+i%)C 
(i6a+i(Mg,te,An))0 


716.  Calcits 

716.  DOLOMTTB 

717.  Akkxiutb 

718.  MjLGNBsrni 

719.  Mbsitttb 

720.  PieroMESiTK 

721.  SmsBm 

722.  Rhodoohbostts 

723.  SmreBONin 


(f%+i*e)(5 

(ifig+i*e)0 

teO 

MnC 

2aC 


eeiejea 

6e|e,|(iea+iMg) 

e  e|e.|(i6a + i(ftfe,  f«,  mu)) 

6e|e,|Mg 

ee|e,|(fMg+|Fe) 

€e|e.|(iMg+iFe) 

€e|e,|Fe 
ee|e,|Mii 


a  ARAGONTTB  GROUP.    Orthorhombia    /A/=llfi»— 119% 


724.  AsAOONUB 

726.  MAHGANOGALCrrB 
728.  WlIHBRITK 


CaO 

ttAn+4(0a,*g))C 

IftaO 


"C  0|Ot|€a 
e0|0.|ttMii+i(ea,Mg)) 

ee|e,|Ba 
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727.  Bbohlitb 

(iBa+iCa)0 

ee|e,|(iBa+i«a) 

728.  STBOimAHITl 

SrO 

6e|e.|Sr 

729.  Okrubbets 

*bO 

\7  \7|wt|iro 

IIT.  BARTTOOALOITB  GROUP.    Monodinia    /A  J=106'— 107'. 

730.  BABTTOGALom  (i  Ifta+i  Oa)  Q  6  OlOsKi  Ba + i  6a) 


IV.  PART8ITE  GROUP.    Carbonate  oontaimiig  fluorine. 


731.  Pabisitb 

732.  KisoBTDnni 


(Ce,La,I)i)0H-i(Oa,Oe)P 
6LaC  +  0e*O'+Ge*P'+2fl 


V.  PHOSGENITE  GROUP.    Carbonate  containing  chlorine. 
738.  Phobqsnitb  l^bC+Pba 


716.  OAZ^^im.  Marmor  (Marble)  pt.  PUn.  Lapis  calcariua.  Saxnm  oalcis  (Cah  in  latia 
meaning  burnt  lime),  Kalchstein  Agric,  De  Nat  Fobs.,  820,  Interpr.,  4C8,  1646.  Ealksten 
WalLf  mjL,  1747.  Spatig  Kalksten,  Kalkspat,  Ororui,,  Min.,  18,  1758.  Kalk,  Kalkspath, 
Kalkstein,  Oenru  Calx  aerata  Bergm^  1774^  and  Opusc,  L  24  1780.  Calcareous  Spar;  Lime- 
stone;  Carbonate  of  lime.    Chaux  carbonat6e  ^.    Caldt  EnicL,  Handb.,  498,  1846. 

Ehombohedral.    i?  A  i?  (f.  550a,  over  a  terminal  edge)=105°  5\  OaH 
:^135^  23' ;  a=0-854:3.     Cleavage :  li  highly  perfect. 


Observed  forms:  1.  Rhornbohedrons ;  forms  whose  planes  are  in  tlie 
6ame  vertical  zone  with  R  ^one  of  which,  4,  is  shown  in  f.  659,  550e,  and 
three  of  the  mvauB  series,  in  -2,  -4,  -^,  in  f.  564,  550o,  d,  b)  ;  the  plus 
rhombohedrons  ranging  from  \li  (tne  vertical  axis  of  which  is  Jth  that 
of  li  relatively  to  the  lateral  axes)  to  28i?,  the  planes  of  the  former 
nearly  coincident  with  the  basal  plane  ^,  and  of  the  latter  as  nearly  with 
those  of  tlie  vertical  prism ;  the  minus  rhombohedi'ons  ranging  from  -^ 
to  -14 ;  the  fundamental  rhombohedron  R  (f.  550a)  uncommon,  except 
in  combination  with  other  planes,  or  as  a  cleavage  form ;  -^  7?  (f.  550b,  often 
called  nail-head  spar)  corresponding  to  a  truncation  of  the  terminal  edge 
of  J?,  very  common,  and  especially  in  combination  (f.  552o,  553Ay  b,  5M^ 
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665) ;  -25  (f.  550o),  called  the  inverse  by  Hauy,  because  the  an^e  over  the 
lateral  edges  is  near  that  over  the  terminal  of  jB,  common ;  -fR  (f.  550d). 


659 


660 


y 


Bossio. 


Bossie. 


662 


or  the  cnboid  of  Haiiy,  its  angles  being 
rather  near  those  of  a  cube,  and  the  acute 
form  4jB  (f.  550e),  also  common ;  ISH 
(f.  651)  of  not  unfrequent  occurrence; 
IGR  (f.  553d). 

2,  Scalenohedrons.  {a)  Planes  bevel- 
ling the  lateral  edges  of  i?,  f.  562, 
which,  when  more  extended,  take  the 
form  in  the  dotted  lines  of  the  same 
figure,  or  the  complete  scalenohedron ; 
the  series  having  the  general  symbol  1", 
and  including  all  the  forms  in  the  table 
beyond  from  l\i  to  1"  (tlie  1  signifj^ing 
that  they  are  thus  related  to  the  rhom- 
bohedron  15,  and  the  annexed  number 
indicating  the  length  of  the  vertical  axis 
as  compared  with  that  of  17?;  also  a 
minus  series,  -P,  having  the  same  relation  to -15;  three  of  the  minus 
series  are  combined  in  the  illustrative  figure,  f.  563,  and  two  of  the  j[>liis  in 
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f.  659) ;  scalenohedron  1*  (f.  552a,  dog-tooth  spar)  very  common,  both  simple 
and  in  combination  (the  latter  in  f.  555  to  559,  564,  565  ;  f.  556  a  distorted 
form  of  f.  555).  (i)  Planes  bevelling  the  lateral  edges  of  -2R  (f.  553c), 
and  having  the  general  symbol  -2'*.  (<?)  Planes  having  the  same  relation  to 
other  rhombohedrons,  but  if  referred  to  the  fundamental  rhombohedron, 
i?,  replacing  its  lateral  or  tenninal  angles,  or  terminal  edges  (f.  561,  564). 
(d)  The  last  mentioned  bevelling  the  terminal  edges  of  H  (as  \*  in  f.  564), 
having  the  general  symbol  m",  with  J  mn—i  w=l  when  the  scaleno- 
hedron kj>ltis  like  the  jff,  but  f  ?w^+im=l  when  mimc8.  {e)  Bevelmenta 
of  terminal  edges  of  other  rhombohedrons,  m^J?,  ha\H[ng  the  same  general 
symbol  m*,  but  with  |m;i— i  m=m',  when  of  like  signs  with  mTRj  and 
I  mn+^  m=m\  when  of  unUke  signs. 

664 


566 


Derbyshire. 
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3.  Regula/r  aix-^ded  jpyrcmiids  ;  general  synabol  »n-2,  as  4-2,  f.  561. 

4.  Prisma,  {a)  The  regular  six-sided  prism  i,  very  common,  either  short 
or  long  (f.  552o,  553a,  b,  554,  570).  (J)  Prisni  i-2,  only  in  combination 
and  not  common,   (c)  Twelve-sided  prisms  i-f ,  i-f . 
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5.  Basdly  plane  0,  as  in  5S2d,  S53a,  g.  570,  far  less  frequent  as  a  termi* 
nation  of  crystals  than  rhombohedral  ana  scalenohedral  planes. 

ASQfLEB  OF  BhOXBOHEDBONB. 

i?iB  a  &oe  of  the  AmdameDtal  rhombohedion  IR;  /2'  tbe  partloalar  rhombohedron  below  ir 
Moih  line;  o  ti)e  baaal  plane : 


Tenn.  Edge.  oAR 

BAR 

Term.  Bdga  oAR 

RaR! 

166*  2' 

166*  9' 

149' 14' 

-6 

63*61' 

101*28' 

128*  9' 

162  86 

161  48 

153  86 

-f 

64  42 

102  42 

121  66 

142  66 

158  28 

166  66 

-4 

65  50 

104  17 

120  20 

184  07 

163  46 

161  48 

-i 

67  26 

106  9 

118  28 

«m 

116  62 

152  48 

163  36 

-V- 

71  18 

110  14 

114  28 

129  40 

160  36 

164  48 

-1 

73  16 

112  5 

112  32 

w 

106  6 

135  23 

180 

-V 

74  9 

112  56 

111  41 

82  66 

120  5 

164  42 

-i 

76  9 

116  16 

110  21 

73  16 

112  6 

156  42 

-2 

•»   78  61 

116  52 

107  46 

69  24 

108  40 

163  7 

-V 

86  26 

121  58 

102  39 

68  26 

107  20 

161  67 

-V 

86  36 

122  49 

101  58 

66  60 

104  17 

148  50 

-f 

88  18 

124  6 

100  2 

66  6 

103  24 

148  1 

-1 

90  55 

125  68 

98  39 

64  42 

102  42 

147  19 

-J 

95  28 

129  2 

96  36> 

62  43 

99  86 

144  12 

-i 

97  10 

130  11 

94  48 

62  1 

98  14 

142  61 

-4 

99  14 

131  36 

98  21 

61  14 

96  25 

141  3 

-1 

111  18 

189  12 

86  26 

60  36 

94  27 

139  4 

-t 

116  7 

141  43 

82  54. 

60  20 

93  38 

138  16 

-f 

123  10 

146  40 

77  67 

60  19 

93  13 

187  60i 

-I 

127  39 

149  23 

75  W 

.  60  8 

92  4 

136  41 

-* 

134  67 

163  45 

70  62 

-14 

60  31 

94  8 

138  45 

-i 

156  2 

166  9 

68  38 

-n 

60  60 

96  19 

129  18 

-i 

160  42 

168  60 

56  47. 

-8 

61  33 

97  13 

127  25 

-A 

170  14 

174  22 

6116. 

Avam  or  SoALuroBBDBONS. 


*' 
P 


Long  E.  Short  E.  lOd.  E. 

164*87'  145*65'   61*86'      i*(f.  577) 

130  16  121  14  181  19      i* 

a 


LongK  Short  B.  mtm 
169*24'  138*  6'  64?64« 
146  10    128  16      93  20 
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Long  E.  Short  E.  Mid.  E. 

ill  a  161' 68'  133°  53'  66°  81' 

i*  a  116  53  110  48  164  43 

)'  164  1  130  87  67  41 

)*  152  40  123  35  90  20 

ii  166  57  125  63  69  16 

f}  169  5  122  87  69  45 

^^  Hg  136  48i  112  69  138  53 

ft  170  29  120  14  71  5 

01  a  174  26  118  23  71  36 

-fifl  172  30  116  59  72  1 

H^,  Hg.  147  4  105  18i  125  53i 

iH  171  48  102  55  88  16 

ll  168  1  102  21  94  1 

li  165  33  102  6  97  57 

li<  Hg.  169  56  102  36  91  18 

if  161  68  101  55  108  52 

ll  160  18  101  56  106  34 

ll  159  17  101  57  108  7 

1*  155  50  102  11  113  45 

ll  151  7  102  52  121  34 

I*  144  24  104  88  182  58 

l¥  186  47  107  48  146  28 

1*  184  28  109  1  150  44 

iV,  Hg.  133  58  109  34  152  30 

iV  182  41  110  3  164  5 

iVf  Bh.  131  81  110  36  166  42 

1'  180  10  111  39  158  58 

1*  127  50  113  21  163  30 

1"  126  26  114  24  166  28 

!»  125  47  114  50  167  86 

1"  125  80  116  12  168  32 

(V  165  59  95  27  106  24 

0  170  0  91  34  103  21 

I*  142  53  100  55  146  28 

2V-,  Hg.  144  30  98  25^  146  42 

2*  142  30  99  58  149  21 

^«  153  2  91  12  137  48 

i*  152  54  90  46  139  12 

3V^  148  50  97  28  151  51 

4i  162  23  80  10  183  19 

4*  162  29  88  67  144  29 

4*  141  51  98  40  166  89 


LongE.  Short  E.  Mid.  B. 

V-+*?  167"  14'  83*65'  140"  40' 

loH?  134  8  66  44  125  4 

V^*?  166  10  71  36  182  37 

-8}  169  89  71  18  129  3 

-6i  164  69  76  64  132  1 

-4}i  Bh.  158  30  83  34  137  84 

-^i  169  4  87  87  130  45 

-2i  163  11  86  6  122  32 

-2}  159  20  88  18  127  29 

-2*  153  16  92  9  185  19 

-2f  ?  146  63  96  22  148  84 

-2*  142  30  99  58  149  21 

-2«  139  36  106  26  168  24 

^H?  172  40  84  45  112  20 

4^l?Da.a  174  44  86  82  102  81 

-}t  ?  147  31  98  32  187  88 

-t'  ?  150  15  96  22  186  6 

-}fi  Da.5  164  8  92  46  111  46 

-iV-,  a  161  82  83  15  114  26 

4^  f  161  6  99  6  127  40 

-tl  167  6  95  15  103  40 

"ii  158  8  96  51  117  8 

-f}>  Wr.  167  23  98  2  103  48 

^'  165  7  99  26  119  6 

-if  ?  169  56  102  86  91  18 

-if  161  58  101  55  103  52 
-li»  1«,  iV,  !•  same  aa  +l5, 1",  iV,  l» 

H('  145  15  107  38  124  39 

-}f  164  7  111  64  108  4 

-^i  157  5  120  26  88  9 

-i"  149  43  117  28  103  26 

^*  142  32  116  17  117  60 

-^Y?  140  44  114  57  121  39 

-I*  138  23  114  84  128  30 

-i*  129  10  115  5  150  0 

-i*,  Hg  128  7  115  21  162  63 

-I"  126  1  116  4  158  59 

-if  170  16  140  18  60  12 

-i*  144  6  124  66  100  47 

-I'  162  36  144  46  54  6 

^^  141  41  128  .7  99  68 

-i*  168  19  147  i3  66  € 


tUhnglL,  above,  is  edge  Y (t  562);  short  E.,  edge  X;  mid.  E.,  edge  Z. 
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Fjnm, 

BaaaL 

*•« 

161' 21' 

59^20' 

V-2 

139  44 

87    1 

f-2 


186  5H 


97  26i 


2-2 

^2 

4-2 


FynxsL 
128*62' 
125  SOi 
122  39 
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Pyram. 

BasaL 

P^rasL 

BaaaL 

V-2 

121**  59' 

isr  60' 

6-2 

121'*  18' 

167*  64' 

V-2 

121    SOi 

149    22 

8-2 

120    42 

168      0 

Twins :  (1)  Composition-faee  basal  (or  parallel  to  o\  as  f.  566  in  the  form 
f.  666,  f.  667  in  that  of  f.  553b,  f.  568  in  one  similar  to  f.  552a.  (2)  C- 
face  J?,  f.  570,  the  vertical  axes  of  the  two  forras  nearly  at  right  anglea 
(90°  46'),  since  o  A  i?=135°  23' ;  producing  complex  fonns  when  highly 
modified.  (3)  O.-face  -2-ff,  as  f.  669,  in  the  scalenohedron  1",  f.  652a. 
(4)  C.-face  -J-ff  (f.  671),  the  vertical  axes  of  the  two  forms  inclined  to  one 
another  127°  34' ;  composition  often  repeated,  producing  an  alternation  of 
thin  lamellse ;  and  often  occurring  as  lamellae  intersecting  different  forms, 
or  cleavage  rhombohedrons ;  common  in  the  grains  of  granular  limestone 
(Oschotz,  ZS.  G.,  vii.  5).  (5)  C.-face  prismatic  plane  i-2.  (6)  O.-faco 
plane  i  (f.  572). 

Also  fibrous,  both  coarse  and  fine ;  sometimes  lamellar ;  often  granular ; 
from  coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tube- 
rose, nodular,  and  other  imitative  forms. 

H.=2-5— 3-6;  some  earthy  kinds  (chalk,  etc.)  1.  G.=2-508— 2-778 ; 
pure  crystals,  2'7213— 2-7234,  Beud. ;  fibrous,  lamellar,  and  stalactitic, 
2-70— 2-72,  but  when  pulverized,  2-729— 2-7233.  Lustre  vitreous— sub- 
vitreous — earthy.  Color  white  or  colorless ;  also  various  pale  shades  of 
fray,  red,  green,  blue,  violet,  yellow ;  also  brown  and  black  when  impure, 
treak  white  or  grayish.  Transparent — opaque.  Fracture  usually  con- 
choidal,  but  obtained  with  difficulty  when  the  specimen  is  crystallized. 
Double  refraction  strong. 

The  following  are  some  of  the  irregular  forma  or  conditions  in  the  crystallization  of  calcite : 
(1)  With  curved  surfaces.  The  rhombohedron  \R^  top  part  of  f.  674,  and  the  hexagonal  prism 
f.  574A,  and  prism  of  f.  576.    (2)  SpwaUy 

group,  t  573,  in  which  the  spires  consist  of  578 

small  crystals  of  the  form  in  t  552o.  (3) 
Grmped  in  curving  columns:  one  case  is 
mentioned  'JSy  Kenngott  in  which  the  column 
was  a  pile  of  rhombohedrons  (form  in  f.  553b) 
in  a  single  series,  the  breadth  iV  in.  (4) 
Made  up  of  a  succession  of  unUke  forms :  in 
f.  576  a  prism  is  surmounted  by  tho  form  in  nu    .     • 

t  553b,  the  crystal,  after  forming  as  a  hexa-  Phenixville. 

gonal  prism  with  a  rounded  summit  through 

indistinct  scalenohcdral  planes,  haying  hi&n  completed  by  a  form  wholly  different;  in  f.  575  a 
prism  with  a  rhombohedral  termination  contains  inside  a  scalenohedron  (l'\  showing  that  it 
reached  nearly  its  actual  height  as  a  scalenohedron,  and,  moreover,  before  the  new  form  com- 
menced, the  scalenohedron  was  tipped  by  a  cube  of  fluorite ;  f.  579,  in  which  the  sunken  plane  o 
has  arisen  f^om  additions  to  the  other  faces,  in  the  process  of  completion  of  the  crystal,  with 
none  to  o,  the  conditions  producing  that  modification  having  ceased.  (5)  Irregular  cTumges  in  the 
devekpmeni  of  (he  same  form :  in  f.  574,  the  form  called  nail-head  spar  has  the  unusual  accompani- 
ment of  the  shank  of  the  nail,  made  up  of  very  small  but  similar  rhombohedrons ;  UUerai  develop- 
ment having  been  prevented  for  a  while  (perhaps  by  an  accompanying  deposition  of  sediment). 
and  the  form  consequently  elongating  upward  by  successive  additions  of  small  crystals,  but 
finally,  when  the  obstruction  is  no  longer  acting,  a  single  crystal  taking  a  broad  expansion  and 
topping  the  column.  (6)  Symmelrical  arrangejneni  ofimpwriUes:  in  f.  577,  578,  showing  the  topi 
of  a  pnam,  like  f.  552c,  the  impurities  being  crystals  of  pyrite. 

The  phmes  in  the  tables  above,  with  the  calculated  angles,  when  not  otherwise  accredited,  are 
fiK>m  Zippe,  Kryst  rhomb.  Kalkhaloides,  Denkschr.  Ak.  Wien,  ill  1854.  For  the  others,  Hg. 
lUnds  for  Heasenbeig,  Min.  Not,  ill,  iv.,  v.,  vii ;  Wr.,  Whnmer,  Jahresb.  1854,  865 ;  Bh.,  ▼ 
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Rath,  Pogg.|  cxzzil  887;  S.,  Qnintino  Sella,  Studil  Min.  Sarda,  aod  Quadro  crist  Argento  Hosst 
del  Qaarzo,  e  del  Calcare ,:  I)a.,  Dana,  a,  from  a  Bossie  GEystal  (f.  660,  o),  &,  firom  a  Bergen  HU 


674 


FrzibranL 


6ViA 


676 


PheDizTOle. 


678 


Phenizville. 


orystal,  t  652b. 
the  forms 


Sella  also  enumerates  in  his  table  (but  not  from  his  own  special  obaenratioDi] 


679 


1¥,  V,  16111,  -Lftll,  -fi,  -i%  -i%  -ii,  -ii,  H^,  -i". 

See  also  on  the  ciystaQography  of  oaldtei  F.  Hochstetter,  Denkschr.  Ak.  Wien,  yL  89,  1864. 
Fig:ures  673,  575,  577,  678  are  from  a  jraper  by  J.  L.  Smith,  in  Am.  J.  Sd,  xz.  251,  tiie  figures 
drawn  by  the  author ;  and  f.  574  is  frx)m  JPrzibram  ciystals  in  the  cabinet  of  Profl  Brush.  Fig. 
561  is  from  Hessenberg.  To  the  enumerated  scalenohedrons  add  (fr.  y.  Rath,  L  c.)  (V,  hayiu}! 
Y=167**  23',  X=140''  40\  2=124'  45'. 
Oomp.,  Var.— Caldte  is  carbonate  of  lime,  Oa  C=Carboidc  add  44,  limo  56=100.    Magnesia, 

protoxjd  of  iron,  or  protozyd  of  manganese  ft^uently, 
and  strontia,  barytes,  ozyd  of  zinc,  or  ozyd  of  lead  occa- 
sionally, replace  part  of  itie  lime. 

The  yarieties  are  yery  numerous,  and  diyerse  in  appear- 
ance.  They  depend  mainly  on  the  following  points:  (1) 
differences  in  crystaUissation ;  (2)  in  structural  condition, 
the  extremes  being  perfect  crystals  and  earthy  massiye 
forms;  (3)  in  color,  diaphaneity,  odor  on  friction,  due  to 
impurities ;  (4)  in  modes  of  origin. 

The  following  are  the  most  common  impurities  and  their 
effects : 

Red  oxyd  of  iron  (Fe)  produces  different  shades  of  red, 
from  flesh-red  or  paler  to  opaque  blood-red  and  brownish* 
red,  according  to  tiie  proportions  present;  the  latter  Haus- 
tnann  names  Eictmaioconite  (from  ^(/la,  lloodj  and  irofK,  poioder^  Handb.,  1304, 1847),  as  in  the  marble 
Rosso  anUco  of  Italy.  The  hydrated  oxyd  (Pe'lQL*)  causes  yellowish  to  opaque  odire-yellow  and 
7ellowish-brown ;  the  deeper,  Sideroconiie  of  Hausmann  (ib.,  1806).  Protozyd  of  iron,  osyd  of 
shrome,  silicate  of  iron,  cause  shades  of  green. 
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Oarbonaoeous  matters,  or  carbon,  give  a  clear  yellowish  tint  to  some  crystallized  calciie,  and 
rarious  dull  colors,  A-om  pa.e  drab  aud  buff  through  gray  and  bluish-gray  to  deep  black,  to  com 
pact  calcite  or  limestone ;  the  carbonaceous  matters  having  been  derived  from  the  animals  of  the 
shells,  corals,  eta,  out  of  which  the  limestones  were  originally  made,  or  from  the  plants  of  the 
same  seas,  just  as  soils  and  mud  are  now  colored  from  the  same  cause ;  and  when  these  carbo- 
naceous matters  are  allied  to  petroleum  or  bitimien.  the  rock  has  a  fetid  or  bituminous  odor  when 
struck  with  a  hammer.  The  fact  that  the  dark  colors  mentioned  are  due  to  carbonaceous  sub- 
stances and  not  to  metallic  ozyds  is  proved  by  the  rocks  affording,  when  burnt,  whOe  quicklime. 
The  black  marbles  thus  colored  are  named  Anthraconite  (fVom  dvOfta^^  coai)  by  v.  Moll  (£phemer., 
il  305,  1806),  LucuUan  by  John  (Ch.  XJuters.,  219),  and  LxkCvJUiie  by  Jameson  (Min.,  ii.  180, 
1816);  they  indude  the  Mamwr  Luculleum  Plin.  (xzzvl  0).  The  Nero  AnUco  of  the  Italiuna 
belongs  here.  The  bituminous  or  fetid  limestones  are  also  called  anthraconite  when  black ;  and 
also,  from  the  odor,  SwvmsU>m  (syn.  Stitikstone;  SUnkstdn^  Saustein^  SiinkkaUc,  Germ.),  some  being 
light  gray  in  color. 

Dolomite^  or  carbonate  of  lime  and  magnesia,  often  constitutes  the  veins  and  shells  of  a  compact 
limestone,  as  shown  by  Hunt;  and  the  magnesia  found  by  analysts  in  such  rocks  may  be  gen- 
erally present  as  a  mixture  of  dolomite  with  calcite,  rather  than  as  a  chemical  substitution  of 
magnesia  for  lime.    (See  under  Dolomite.) 

Sand,  chlorite,  and  other  minerals  are  sometimes  taken  up  mechanically  by  crystaUlsdng  calcite. 

Mica,  talc,  chlorite,  serpentine  are  often  disseminated  in  crystalline  limestones,  having  been 
formed  in  them  at  the  time  of  their  crystallization,  and  are  among  the  materials  which  produce 
the  cloudings  or  variegated  colors  of  such  limestones. 

Tho  varieties  that  have  been  named  are  as  follows : 

A.  Weil  crysUnllized, 

1.  Ordinary.  Crystals  and  crystallized  masses  afford  easily  cleavage  rhombohedrons ;  and  when 
transparent  they  are  what  is  called  Iceland  Spar^  and  also  Doubly-refracUng  Spar  (Boppel-spath 
Germ.). 

The  crystals  vary  m  proportions  from  broad  tabular  to  moderately  slender  acioular,  and  take  a 
g^reat  diversity  of  forms.  But  the  extreme  kinds  so  pass  into  one  another  through  those  that 
are  intermediate  that  no  satisfactory  dassiflcatiou  is  possible.  Many  are  stout  or  short  in  shape 
because  normally  so.  But  other  forms  that  are  long  tapering  m  their  fhll  development  occur  short 
and  stout  because  abbreviated  by  an  abrupt  termination  in  a  broad  o,  or  an  obtuse  rhombohe- 
dron  (as-i  or  B)^  or  a  low  8ealenohedron(as  ^'),  or  a  combination  of  these  forms ;  and  thus  the 
crystals  having  essentially  the  same  combinations  of  planes  vary  greatly  in  shape.  The  follow* 
ing  groups  may  answer  some  purpose  in  the  arrangement  of  the  crystals  in  a  cabmet.  They 
are  here  characterized  by  stating  the  form  or  forms  that  are  dominant,  or  most  largely  developed; 
and  tho  term  abbreviated  is  used  as  above  explained.  Intermediate  forms  may  be  assigned  to  the 
group  with  which  they  hare  the  most  in  oonmion.  (b)  o  group,  or  flat  tabular  (f.  553a);  the 
edges  of  the  tables  may  be  made  of  prismatic  planes,  or  of  rhombohedral,  etc.  (c)  Low  rhom- 
bohedral  or  nail-head,  -^R^  -^R,  etc.  (d)  R  group,  the  fundamental  rhombohedron  dominant 
(f.  660).  (e)  Jig;  or  cuboid  group.  (/)  2R  group,  (g)  2R  abbreviated,  {k)  4R  group,  (t)  4iB 
abbreviated,  (j)  Long  rhombohedron  group,  including  the  longer  rhombohedrons,  of  which  11, 
13,  -14,  are  rather  oonmion  (f.  55 1>  (k)  Long  rhombohedron  abbreviated,  producing  some- 
times forms  that  look  much  like  3-  or  6-sided  prisms  (f.  553d).  (/)  Low  scalenohedron  group, 
AS  i\  f,  eta  {m)  Ordinary  scalenohedron  or  dog-tooth  group,  that  of  1',  one  of  the  most  com- 
mon of  forms  (£  552a,  555-559).  (n)  Same  abbreviated  (£  564,  565).  (o)  Long  scalenohedron 
groups  or  that  of  1',  1*  etc.  (p)  Same  abbreviated,  {q)  Prism-sealenohedron  group,  the  scalenohe- 
dral  planes  being  combined  with  an  oblong  prism  i  {t  554).  (r)  Prismatic  group,  the  prism  i  being 
elongated  and  dominant ;  and  variously  terminated. 

Freunneriie  Esmark,  from  amygdaloid  in  Faroe,  is  calcite  in  cuboid  crystals  and  massive,  smalt- 
blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  translucent,  and 
chaloedonic  in  aspect. 

2.  TwifHTysials,    Groups  a-/ corresponding  to  the  different  kinds  described  on  p.  675. 

3.  Crystals  with  internal  impurities^  etc,  (a)  Having  interior  planes  or  other  evidence  of  changes 
in  the  progress  of  their  formation  (f.  575,  576,  579).  {b)  Containing  impurities  symmetrically 
arranged. 

4.  Spiral  or  curved  aggregations  of  crystals,  (a)  Spirally  arranged  crystals.  (6)  Bent  oi 
curved  crystallizations. 

5.  FseudomorpTious  ealdie,  Nairocakite  includes  pseudomorphs  of  calcite  after  ceUstite  from 
Sangerhausen,  named  under  the  mistaken  idea  that  the  material  contained  soda. 

6.  Reichite  (Breith.,  B.  H.  Ztg.,  xxiv.  311)  is  a  pure  calcite  from  Alston-Moor  in  Cumberian<^ 
white  in  color,  with  an  angle  of  lOS"*  20',  aoc^rding  to  BrelthaupVs  measurements,  and  G.=r2-666-> 
2-677. 
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B.   Varietiea,  OTfsiaUized  as  well  aa  uncrystallized,  based  on  (he  presence  ofotlisr  carbonates^  and  oj 

different  impurities, 

*l.  Dolomiiic  eakite,  ContaiuiDg  carbonate  of  magnesia  and  lime  or  dolomite — ^a  fact  ascertain 
able  only  by  chemical  methods,  unless  the  amount  of  magnesia  be  cc  asiderabloi,  when  it  is  apparent 
in  crysUils  in  the  angle  E  aR 

8.  Fsrrocaiciie.    Containing  carbonate  of  iron,  and  turning  brown  on  exposure. 

9.  Manganocalcite.  Containing  carbonate  of  manganese,  and  becommg  brownish-black  on 
exposure. 

10.  Plumbocalciie  Johnston  (Ed.  Phil.  J.,  vi.  79,  1829),  white  to  yellowish  and  reddish-browD, 
and  having  i?  A  jf?=105°  5f',  Breith.;  IDS'*  5',  Dufr.;  105^  Kenng.  G.=2-'?72,v.  Hauer;  2-T4«! 
-2*748,  Descl.    Contains  some  carbonate  of  lead. 

11.  Neotype  Breith.  (Handb.,  313,  1841).  Gmyish-white,  and  occurring  in  rhombohedrons  2i?; 
RaB=106''  8',  Breith.  G.=2'819— 2'840.  Contains  some  carbonate  of  barytes.  From  Cum- 
berland, England. 

12.  Spartaiie  Breith.  (B.  H.  Ztg.,  xviL  63,  1868).  'White,  grayish-white,  becoming  brownish- 
black  on  exposure;  i?  Ai?=104*^67f,  Breith.;  G.=2'808— 2-818.  Occurs  with  franklinite  and 
zincite  at  Sparta,  Sterling  Hill,  Hamburg,  N.  J.  and  contains  some  carbonate  of  manganese.  Bhep- 
ard  proposed  the  name  calcimangiie  for  the  mmeral  from  Sterling  (anaL  6). 

13.  j§*ro7i^n(?cafcite  Genth  (Proc.  Ac.  ScL  Philad.,  tL  114,  1862);  in  opaque  white  crystals, 
occurring  in  globules  which  have  a  surface  consisting  of  the  terminations  of  acute  rhombohedrons, 
and  II.=3-6.  Contains  some  strontia,  and  hence  gives  a  decided  red  Hame  before  the  blow« 
pipe. 

14.  ^bniainel>leau  limestone  (Lassonne,  Mem.  Ac.  Paris,  1775,  Chaux  carbonatee  qnartzif^re  iZ, 
1801) ;  crystals  of  the  form  in  fig.  560c,  from  Pontainebleau  and  Nemours,  France,  whidi  contain  a 
large  amount  of  sand,  some  50  to  68  p.  c  according  to  Belesse,  with  G.= 2*58—2*84^  the  latter 
from  one  containing  57  p.  c.  of  sand. 

15.  HislopHe  Haughton  (PhlL  Mag.,  TV,  xyiL  16,  1859)  is  a  grass-green  deavable  caldte  from 
Central  India,  containing  about  14  p.  c.  of  a  siliceous  material  like  glauconite  (q.  r.X  to  whidi  IJie 
color  is  owing. 

C.  Varieties  based  on  fibrous  or  lameVar  slrtxture. 

16.  Satin  Spar;  fine  fibrous,  with  a  sflky  lustre.  Resembles  fibrous  gypsum,  which  is  also 
called  satin  spar,  but  is  much  harder  and  efifervesoes  with  adds. 

17.  Argentine  Kirwan  (Min.,  i.  104,  1794  ;  ScJiie/erfpaih  Hofmann,  Bergm.  J.,  188,  1789;  Slate 
Spar).  A  pearly  lamellar  caldte,  the  lamelhe  more  or  less  imdulating ;  color  white,  grayish,  yel- 
lowish, or  reddish. 

18.  Aphrite,  in  its  harder  and  more  sparry  rarietr  {Schatanspath  Freiesleben),  is  a  foliatod  white 
pearly  c»lcite,  near  argentine;  in  its  softer  kinds  (Schaumerde  W.,  Silvery  Ghalk  Kirwan,  Ecunu 
ds  Terre  H.)  it  approadies  chalk,  though  lighter,  pearly  in  lustre,  silvery-white  or  yellowish  in 
color,  soft  and  greasy  to  the  touch,  and  more  or  less  soaly  in  structure. 

B.  Cfranvlar  massive  to  crypiocrystaJlline  ;  Limestone^  MarUe^  Chalk. 

19.  Gram/idar  limestone  {Saccharoidal  UmesUmej  so  named  because  like  loaf  sugar  in  fracture). 
The  texture  varies  from  quite  coarse  to  very  fine  granular,  and  the  latter  passes  by  Imperceptible 
shades  into  compact  limestone.  The  colors  are  various,  as  white,  yellow,  reddish,  green,  and 
usually  they  are  clouded  and  give  a  handsome  effect  when  the  material  is  polished.  When  such 
limestones  are  fit  for  polishing,  or  for  architectural  or  ornamental  use,  they  are  called  marbles, 
(a)  Statuary  marble  is  pure  white,  fine  grained,  and  firm  in  texture.  The  Parian  marble  from  the 
island  of  Pares  (the  Lychnites  of  the  ancients),  Penielican  from  the  quarries  near  Athens,  Lun% 
marbles  of  the  coast  of  Tuscany,  and  the  Carrara,  of  Modena,  Italy,  are  among  the  best  of  statu- 
ary marbles.  Architectural  marble  includes  both  white  and  colorei  (b)  The  CipoUn  of  Italy  is 
white,  with  pale  greenish  shadings  from  green  talc ;  it  does  not  stand  the  weather  well,  (c)  Giallo 
antico  of  Italy  is  ochre-yellow  to  cream-yellow,  with  some  wliitish  spots,  {d)  The  Sienna,  or 
BrocateUo  de  Sienna^  is  yellow,  veined  or  clouded  with  bluish-red  having  sometimes  a  tinge  of  pur- 
ple, (e)  The  Mandelaio  is  a  light  red  with  yeUowish-white  spots.  A  red  kind  from  Tlreo  in  Scot- 
land has  difl'erent  sliades  of  red,  as  rose-red,  flesh-red,  reddish-white ;  one  from  Tennessee  is 
clouded  with  brownish-  and  purplish-rod.  {/)  The  Bardiglio  is  gray  with  crowded  dark  well-defined 
cloudings,  consisting  partly  of  serpentine,  from  Corsica,  {g)  Turquois-blue  marble,  from  the  quar- 
ries of  Seravezza  near  Carrara,  has  a  fine  grayish-blue  color,  veined  with  white,  {h)  Verd^Aniique 
is  clouded  green,  the  color,  owing  to  the  presence  of  serpentine  (see  p.  465))  yellowish-green  to 
oluish-green. 

20.  Sard  compact  limestone.  Varies  from  nearly  pure  white,  through  grayish,  drab,  bnH 
yellowish,  and  reddish  shades,  to  bluish-gray,  dark  brc  wish-gray,  and  black,  and  sometimet 


Digitized  by 


Google 


AKHTDBOUS  CABBONATES.  C79 

raiously  Teined.  Tho  colors  doll,  ezoepting  ochre-yellow  and  ochre-red  varieties.  Manj  klnda 
make  beautiful  marble  when  polished. 

(a)  Black,  {h)  ydlcw,  (c)  red,  and  {djfeUd  kinds  have  been  mentioned  (pp.  67  G,  677). 

The  Porior  {d\  called  sometimes  Egyptian  marble,  is  of  black  color,  handsomely  veined  with 
yellow  dolomite,  and  comes  fh>m  Porto- Venere,  near  Spezia ;  the  rock  is  of  the  lower  Lias,  {t) 
Panno-di'Morie  (Death's  Robe)  of  Italy  is  black,  with  some  white  fossil  shells.  (/)  Marble  of 
Languedoc  is  fine  deep  rod  or  brownish-red.  with  some  white  and  gray  due  to  fossils,  and  is  from 
St  Beanme  in  Erauoe.  (g)  ChioUe,  from  the  Dept  of  Herault,  France,  has  a  reddish-brown  base, 
with  somewhat  regularly  arranged  spots  of  dear  red,  and  some  whitisli  round  spots  due  to  gonia 
tites.  (A)  Sarencolm  marble,  from  the  Pyrenees,  is  deep  rod  mixed  with  gray  and  yellow,  (i) 
Bird's-eye  marble  is  gray,  with  whitish  crystalline  points,  and  is  from  central  New  York . 

(k)  ShelUmarblt  includes  kinds  consisting  largely  of  fossil  shells ;  (Q  Madreparic  marble,  those 
containing  corals ;  (m)  Bncrinalf  those  containing  encrinal  (crinoidal)  remains,  (n)  Lumachdle  is  a 
dark  brown  shell-marble,  with  brilliant  flre-like  or  chatoyant  internal  refieotions  proceeding  from 
the  shells,  and  from  Bleiberg  in  Garinthia ;  and  another  kind,  with  the  shells  yellow,  comes  from 
Astrachan. 

(o)  Ruin-'marhU  is  a  kind  of  compact  calcareoiia  marl,  showing,  when  polished,  pictures  of 
fortifications,  temples,  eta,  in  ruins,  duo  to  infiltration  of  ozyd  of  iron;  from  Florence,  Italy. 

(p)  Lithographic  sUme  is  a  very  even-grained  compact  limestone,  usually  of  bujQf  or  drab  color; 
as  that  of  Solenhofen. 

(q)  Breccia  marbU  is  made  of  firagments  of  limestone  cemented  together,  and  is  often  very 
beautiful  when  the  fragments  are  of  different  colors,  or  are  imbedded  in  a  base  that  contrasts 
welL    The  colors  are  very  various. 

(r)  Pudding-stone  marble  consists  of  pebbles  or  rounded  stones  cemented.  It  is  often  called 
improperly  breccia  marble. 

{8)  MydratUic  UmesUme  is  an  impnre  limestone.  The  French  varieties  contain  2  or  3  p.  a  of 
magnesia,  and  10  to  20  of  silica  and  alumina  (or  clay).  The  varietieB  in  the  United  States  contain 
20  to  40  p.  c.  of  magnesia,  and  12  to  30  p.  a  of  silica  and  alumina.  A  variety  worked  extensively 
at  Eondoufc,  N.  Y.,  afforded  Profe.ssor  Beck  (Min.  N.  Y.,  78)  Carbonic  acid  34*20,  lime  25-50, 
magnesia  1 235,  silica  15-37,  alumina  9*13,  sesqnioxyd  of  iron  2*25.  Oxyd  of  iron  is  rather  prejudicial 
to  it  than  otherwise.  Yicat  observes  that  in  the  best  French  there  are  20  to  30  p.  a  of  clay,  and 
in  that  only  moderately  good  10  to  12  p.  c.  An  impure  limestone  of  France,  which  needs  no  sand 
for  making  the  cement,  it  containing  calcite  54  p.  c ,  clay  31,  oxyd  of  iron  1 5=100,  is  called  plaster- 
esment  (Dufr.  Min.,  il). 

2L  soft  compact  limestone,  (a)  ChaXk  is  white,  grayish-white,  or  yellowish,  and  soft  enough  to 
leave  a  trace  on  a  board.  Tho  consolidation  into  a  rock  of  sudi  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  crda  of  the  Bomans  (usually  translated  chxHk)  was  mostly  a  white  clay,  true  chalk  being 
tittle  known  to  the  ancients.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  cretaceous 
earth,  and  as  used  for  marking  tho  feet  of  slaves,  was  probably  true  chalk. 

(&)  Calcareous  marl  (Mergelkalk  Germ,)  is  a  soft  earthy  deposit,  often  hardly  at  all  consolidated, 
with  or  without  distinct  fragments  of  shells ;  it  generally  contains  much  day,  and  graduates  into 
a  calcareous  clay. 

22.  CoTicretionary  massive,  (a)  Oolite  (Bogenstein  G&rrrk)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  fish,  the  name  coming  from 
'ci>of,  egg.  It  occurs  among  all  the  geological  formations,  from  the  Lower  Silurian  to  the  most 
recent,  and  it  is  now  forming  about  the  coral  reefe  of  Florida,  (b)  PiaoUte  (Erbsenstein  W.)  con- 
sists of  concretions  as  large  often  as  a  small  pea,  or  even  larger,  the  concretions  having  usually  a 
distinct  concentric  structure.  It  is  formed  in  large  masses  in  the  vicinity  of  the  Hot  Springs  at 
Oarlsbad  in  Bohemia. 

23.  Deposited  from  calcareous  springs^  streams^  or  in  caverns,  etc. 

(a)  Stalactites  are  the  calcareous  cylinders  or  cones  that  hang  firom  the  roofs  of  limestone 
caverns,  and  which  are  formed  from  the  waters  that  drip  through  the  roof;  the.se  waters  hold 
some  bicarbonate  of  lime  in  solution,  and  leave  carbonate  of  lime  to  form  the  stalactite  when 
evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque ;  firom  a  granular 
erystalline  structure  to  a  radiating  fibrous ;  from  a  white  color  and  colorless  to  yellowish-gray 
and  brown. 

{b)  Stalagmite  is  the  same  material  covering  tlie  fioors  of  caverns,  it  being  made  fVom  the 
waters  that  drop  fVom  the  roofs,  or  from  sources  over  the  bottom  or  sides ;  cones  of  it  sometimes 
rise  from  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers ;  but  these  are  very  irreg- 
ularly curved,  or  bent,  owing  to  the^ knobs  and  conelets  that  are  made  over  the  floor;  and 
polished  specimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like  bandings. 

Stalagmite  is  the  Alabastriies  (alabaster-stone)  in  part  (if  not  wholly)  of  Theophraatus,  Pliny, 
and  other  ancient  writers ;  that  is,  the  stone  of  whidi  ointment  vases,  of  a  certain  form  caUec^ 
aiabasters,  were  made.    (See  Gtfsd^  p.  640.)    A  locality  near  Thebes,  now  well  known,  wai 
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largely  explored  by  the  andents,  and  the  material  has  often  been  henoe  called  Egyptian  alabafctrr 
U  was  also  formerly  called  onyx  and  onychites;  Horace,  in  the  3d  book  of  his  Odes,  speaks  of  ac 
iintment  vase  of  onyx.  Pliny  mentions  columns  of  *'onyx,"  or  "alabastrites,"  that  were  32  ft 
in  height,  and  mentions  Damascus  as  affording  a  kind  whiter  than  that  of  Thebes.  In  the  artfl 
it  is  often  now  called  Oriental  Alabaster;  and  sometimes  also  GibraUar'SUmej  from  the  oocurrenoe 
of  the  material  in  a  cayern  at  Gibraltar. 

(c)  Calc-nhter,  Travertine^  Cole  Tufa.  Travertine  {CkmfeUo  cU  Tivoli)  is  of  essentially  the  same 
origin  with  stalagmite,  but  is  distinctively  a  deposit  fVom  springs  or  rivers,  especially  where  in 
large  deposits,  as  along  the  river  Anio,  at  Tivoli,  near  Rome,  where  the  deposit  is  scores  of  feet 
in  thickness.  It  has  a  very  cavernous  and  irregularly  banded  structure,  owing  to  its  mode  of 
formation.  It  is  the  Lapis  Tiburtinus  of  Yitruvius,  ii  c.  7,  and  Pliny,  xxxvL  48,  eta  ;  the  word 
travertine  being  a  corruption  of  tiburtine.  It  includes  also^  especially  under  the  name  of  cole  tufig, 
cellular  depositions  from  the  waters  of  small  springs  or  sources,  which  often  contain  fosdi  leaves, 
twigs,  moss,  nuts  or  seed,  etc  The  OsteoeoUus  (Beinwelle,  Beinbrudi)  Gesner  (p.  31,  1666X  "<1^ 
OBsa  fracta  intra  corpus  sumptus,"  as  was  thought  at  the  time  {osieocoUa  of  later  authors),  is,  as 
long  since  shown,  a  cellular  calc  tufa,  consisting  of  incrustings  of  fragments  of  reeds  or  other 
marsh  plants.    It  moans  bojie-glue.    Inolitej  Gallitzin,  is  also  ado-sinter. 

((Q  Agaric  mineral;  Rock-milk  (Berffmikhf  MontmUch^  Germ.)  is  a  very  Bofl,  white  material, 
bieaking  easOy  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  in 
solution. 

(e)  Boek-meai  (Berg-mehl  Germ.,  FoLtina  fossUia  Brudan.,  eta)  is  white  and  light,  like  cotton^ 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efflorescence,  and  is  ooounon  near  Parity 
especially  at  the  quarries  of  Nanterre. 

Analyses:  1,  2,  Stromeyer  (Gilb.  Ann.,  xlv.  225,  ITnters.,  52);  3,  Schnabel  (Ramm.  8d  SuppL, 
62);  4,  Ahrend  (Hau*jm.  Min.,  1324);  5,  Stromeyer  (La);  6,  Jenzsch  (Pogg.,  xcvi.  147);  7, 
Richter  (Ramm.  Mm.  Ch.,  209);  8,  Tyler  (Am.  J.  Scl,  IL  zxxiz.  174);  9,  Gibbs  (Ramm.  3d. 
SuppL,  62);  10,  11.  Monheim  (ib.) ;  12,  T.  a  Hunt  (this  Min.,  1854)  438) ;  13,  Johnston  (EdinK 
K.  J.  Sci.,  vi.  79) ;  14,  Delesse  (Rev.  ScL  et  Ind.,  xil  118) ;  15,  v.  Hauer  (Ber.  Ak.  Wien,  xii.  701) ; 
16,  E»ppel  (J.  pr.  Gh ,  Ivil  324): 


• 

C 

*e       ftn 

2n 

iS«     Oa 

1.  Iceland,  irp. 

43-70 

0-15 

—    56-15=100  Strom. 

%  Andreasberg 

48-56 

0-86 

65-98,  fi  010=100  Strom, 

tb  Brilon,  Westphalia 

43-52 

— ^ 

013     56-80,  fi  1.-07=100-02  a 

4.  Hollengrunde,  gnh. 

43-92 

2-19      0-50 

018    53-79- 100-68  Ahrend. 

i.  Schwarzenberg,  Schugersp,         41-66 

2-70 

56-00=99-36  Strom. 

6L  Sparta.      SpartaHe 

40-77 

0-38       6-83 

0-38 

0-92    48-76,  fl:  0-32=98-85  J. 

7.      "                    '* 

4404 

7-13 

». 

1-21    47-92=100-80  Richter. 

a  Stirling.  N.  J.,   "    G.= 

=2-815      42-01 

13-79 

_-. 

43-65=99-45  Tyler. 

9.  Zincm.  ofOlknck 

48-81 

051      

4-07 

0-86    60-76=100  Gibbs. 

10.          "        Altenberg 

43-28 

5-78     

1-06 

5010=100-22  Monheim. 

11. 

43-05 

511       0-42 

0-65 

60-26,  Si  0-18=99-67  M. 

OaO   feOAgCPhQ 

12.  Loa  ?,  IkrrwalcHe 

93-90    4-64  1-59     = 

:10018Hnnt    G.=2-715. 

13.  Wanlockhead,  Fltmibocak.  [92-2]     — 

.  7-8= 

100  Johnston. 

14.  LeadhiUs, 

97-61     — 

.   2-84= 

r99-95  Delesse. 

15.          "     ^                " 

92-48     — 

.  774= 

:100-17  Hauer.  G.- 2-772. 

16.  Carrara  Marble 


98*765 


0-900 


Si  0-006,  jPe,  Mn,  ^  0-088,  sand  0-166. 
r  and  loss  0090= 100  KieppeL 


KatrocalcOe  afforded  Marchand  (J.  pr.  Oh.,  xlvi.  96)  Oa  0  94-37,  Xl,  Pe  1-16,  6a  S  2-02,  ^  l-84> 
gangue  1-10=99*98.  Iodine  has  been  found  in  certain  fossiliferous  limestones,  as  at  Gouzon,  by 
Lembert  (J.  d.  Pharm.,  m.  xix.  240). 

Pyr.,  etc. — ^In  the  closed  tube  sometimes  decrepitates,  and,  if  containing  metallic  oxyds,  may 
change  its  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  red ;  after 
ignition  the  assay  reacts  alkaline ;  moistened  with  muriatic  acid  imparts  the  characteristic  lime 
color  to  the  flame.  In  borax  dissolves  with  effervescence,  and  if  saturated  yields  on  cooling  an 
opaque,  milk-white,  crystalline  bead.  Varieties  containing  metallic  oxyds  color  the  borax  and  salt 
of  phosphorus  beads  aooordingly.  With  soda  on  platinum  foil  fuses  to  a  dear  mass ;  on  charcoal 
it  at  first  fuses,  but  later  the  soda  is  absorbed  by  the  coal,  leaving  an  infusible  and  strongly 
luminous  residue  of  lime.  In  the  solid  mass  efiervesoes  when  moistened  with  muriatic  ad  1,  and 
fragments  dissolve  with  brisk  effervescence  even  in  cold  add. 

Obs. — Andreasberg  in  the  Hars  is  one  of  the  best  European  localities  of  crystaUiied  oakito 
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there  are  other  localities  in  the  Tyrol,  Styria,  Carinthia,  Hungary,  Saxony,  Heese  Barmfltadt  (at 
Anerbach),  Hesse  Cassel,  Norway,  Franoe,  and  In  England  in  Dei  byshiro,  CumberUnd,  Cornwall, 
Scotland ;  in  Iceland.  In  Iceland  a  single  rhombohedron  (i?)  over  6  yds.  long  and  3  high  has  been 
observed. 

In  the  IT.  States,  in  N,  York,  in  St.  Lawrence  and  JelTerson  Cos.,  especially  at  the  Rossie  lead  mine ; 
crystals  highly  modified  (£  660,  661),  and  often  transparent  even  when  large  ;  one  nearly  trans- 
piu^nt,  in  the  cabinet  of  Tale  College,  weighing  165  pounds ;  often  covered  in  part  by  crystals 
of  galenite;  at  the  Natural  Dam,  2  m.  fW)m  Gouvemeur,  in  the  same  vicinity,  good  crystals ;  also  at 
the  Wilson  vein  in  Gouvemeur,  and  the  Jepson  vein  in  Rossie ;  at  the  Parish  ore  bed  in  Gouver- 
neur,  fine  geodes,  in  specular  iron ;  in  Jefferson  Co.,  near  Ozbow,  on  the  laud  of  Mr.  Benton,  from 
a  decomposing  limestone,  largo  crystals  sometimes  as  clear  as  Iceland  spar ;  rose  and  purple 
varieties  very  beaatiftxl ;  some  large  crystals  of  a  hundred  lbs.  and  upward;  4.  m.  S.  of  Oxbow, 
in  Antwerp,  a  vein  of  caldte  and  lead,  which  affords  beautiful  cleavage  masses  of  white,  purple, 
and  brownish  shades ;  also  interesting  crystals ;  in  Essex  Co.,  town  of  Moriah,  on  Mill  Brook,  near 
Port  Henry,  crystals  of  calclte  in  white  limestone ;  dog-tooth  spar  (f.  552a,  1*  and  also  1*,  -2),  in 
Niagara  Co.,  near  Lockport,  with  pearl  spar,  celestite,  selenite,  and  anhydrite ;  in  Onondaga  Co., 
near  Camillus,  along  the  railroad ;  good  crystals  in  Herkimer  Co.,  1  m.  S.  of  Little  Falls,  in  the 
bed  of  a  small  stream ;  in  Lewis  Co.,  at  Leydon  and  Lowville,  and  at  the  Martinsburg  lead  mine ; 
on  the  western  bank  of  Dry  Sugar  Kiver,  near  Boonville,  Oneida  Co.  (£  552o) ;  at  Anthony's 
Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals  (f.  663a);  at  Watcrtown,  Agaric 
mineral,  covering  the  sides  of  a  cave;  at  Schoharie,  fine  stalacliies  in  many  caverns,  of  which 
Ball's  cave  is  l£e  most  famous;  at  Camillus  and  Schoharie  (near  the  barite  locality), ./S&ro«i5,  in 
considerable  abundance,  and  at  De  Long's  Mill,  St  Lawrence  Co.,  of  a  fine  satin  lustre.  In  Maine, 
at  Thomaston,  lenticular  and  prismatic  crystals,  common.  In  N".  Bdmp,,  at  the  iron  mines,  Eran- 
conia,  argentine.  In  Mass.,  at  Williamsburg  and  Southampton,  argentine.  In  Conn.,  at  the  lead 
mine,  Middletown,  in  crystals  (t-2,  -|,  /,  short  or  long,  and  1',  JR),  In  If.  Jersey,  at  Bergen,  fine 
crystallisations  of  yellow  caldte,  with  datolite,  etc.,  in  trap  (f  652b)  ;  at  Franklin,  a  pink  variety, 
and  good  cleavage  specimens.  In  Penn.,  in  York  Co.,  Iceland  spar.  In  Virginia,  at  the  celebrated 
Wier's  cave,  sialadites  of  great  beauty;  also  in  tlie  large  caves  of  Keniueky.  At  the  Lake  Supe- 
rior copper  mines,  splendid  crystals  ofl»n  oontaming  scales  of  native  copper. 

At  Warsaw,  Illinois,  in  great  variety  of  form,  lining  geodes  and  implanted  on  quartz  crystals; 
at  Quincy,  IlL 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

OoraJg,  of  which  large  reefs  are  formed  in  tropical  regions,  consist  mainly  of  carbonate  of  lime. 
B.  ^Ih'man,  Jr.,  obtained  for  a  recent  species  of  Madrepora  (Dana's  Report  on  Zoophytes,  and 
also  Am.  J.  Sci.,  IL  L  189)  Carbonate  of  Ume  94*807,  phosphates,  fluorids,  etc.,  0*745,  organic  mat- 
ter 4-448.  And  the  deposit  of  phosphates  and  fiuorids  afforded  the  percentage — Bi  12*5,  Oa  7*6, 
iig  4-2,  Mg  F  26*62,  Ca  F  26*34,  Ag  P  8*00,  ^1  and  9e  14*84.    Other  analyses  gave  similar  results. 

The  material  of  the  common  marbles  is  either  granular  or  compact  limestone.  These  rocks 
when  burnt  form  quicklime.* 

Alt.~(3alcite  occurs  under  the  forms  of  dolomite,  calamine,  spathic  iron,  malachite,  azurite, 
gypsum,  smithsonite,  barite,  fiuorite,  limonite,  gothite,  red  iron  ore,  minium,  oTeerschaum,  chlo- 
rite, quartz,  chalcedony,  garnet,  feldspar,  mica,  pyrolusite,  hausmannite,  manganite,  marcaaite, 
galenite,  blende,  native  copper.  The  change  to  dolomite,  as  Bischof  explains,  may  take  place 
through  bicarbonate  of  magnesia  in  solution ;  to  spathic  iron  {te  C)  through  sulphate  of  iron  in 
solution,  forming  sulphate  of  lime  and  carbonate  of  iron ;  or  by  carboDaced  waters  containing 
bicarbonate  of  iron,  which  slowly  dissolve  calcite,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  pseudomorph  by  substitution ;  to  smithsonite  (2uC)  through  sulphate  of  zinc  in  solu^ 
tion;  to  calamin&{Za*&i-\-li  A)  probably  by  a  change  first  to  2nC  and  then  to  the  silicate, 
through  alkaline  silicates  in  solution ;  to  maiachiU  through  a  solution  of  sulphate  of  copper,  whidi 
forms  carbonate  of  copper  and  sulphate  of  lime ;  to  gypsum  or  anhydrite  through  the  action  of 
sulphuric  acid,  which  acid  is  produced  by  the  oxTdatiou  of  sulphuretted  hydrogen  or  otherwise, 
thus  forming  sulphate  of  lime;  to  quartz  by  waters  containing  alkaline  silicates,  which  afford  free 
silica ;  to  fiuorite,  Umonile,  and  other  species,  by  the  removal  of  the  Ca  0  by  waters  which  hold 
carbonic  acid  or  aUcaline  silicates,  and  at  the  same  time  contain  the  ingredients  forming  the  repladng 
Doineral.    JJmoniU  or  red  iron  ore  might  result  fh>m  the  decomposition  of  pyrite  in  the  vicinity. 

Hollow  scalenohedrons  from  the  province  of  Amsberg  were  found  by  Noggerath  (Verh.  nat 
Yer.  Bonn,  1863, 137)  to  consist  of  an  exterior  coating  of  azurite,  and  an  interior  layer  of  malachite. 

716.  DOIOMTTS.    Pierres  calcaires  tr^peu  effervescentes  avecles  addea  D.  Doiomieu,  J.  d« 
Phys.,  xzxix.  1,  179L    Dolomie  Saussure,  Yoy.  Alpes,  §  1929,  1796.    Dolomite  Kirwan,  Min., 

*  For  various  analyses  of  limestones,  see  Rammelsberg's  Handw.  der  Min.,  and  Supplementi^ 
Eenngott's  Uebers.  for  1844-1862 ;  the  Jahresbericht  of  Berzolius,  and  its  continuation. 
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L  111,  lt94.  Bitterepath,  Bhomboidalspatb,  EohloDsauerter  Kalkerdc,  Bitteraalzerde  (^tb 
anaL),  Klapr..  Schrift.  Not  Pr.  BerL,  v.  61,  1184,  Beitr.,  L  300,  1796;  also  Beitr.,  iiL  297,  iv 
204,  236,  y.  103,  vi.  323.  Spath  magn^sien  Delameth.j  Sciagr.,  i.  20*7,  1*792.  Miemlt  Klapr ^ 
Beitr.,  iii.  292,  1802  (discov.  at  Miemo  by  D.  Thomson  in  1791,  and  sent  bj  him  to  EL  labelled 
Magnesian  spar).  Rautenspath  pt.  Wem.,  1800,  Lud wig's  Werner,  i.  51,  154,  1803.  Chaoz 
carbonate  magnesif^re  pt,  G.  c.  aluminif^re  (fr.  Saussnre's  anaL),  ff.,  Tr.,  1801.  Bitterkalk  pt. 
Hausm.^  Handb.,  960,  1813;  Perlspath  pt,  Bauhkalk,  Kalktalkspath,  Germ.  Pearl  Spar  pt, 
Brown  Spar  pt,  Ehomb  Spar  pt,  Magnesian  Limestone.    Spath  perl^  Fr, 

Ck)nites,  Elintkalk,  Beiziua,  Min.,  1795.  Oonite  Schumacher^  Yerzeichniss,  etc.,  20,  1801. 
Konit  Germ,  Gurhoflan  KarsLj  Mag.  Nat  "Ft.  Berl,  i  4»  257,  1807,  and  TabelL,  50,  180a 
Tharandit  FreiesUiben,  Geogn.  Arbeit,  y.  212,  1820.    Brossit  Eirxd,  ZS,  f.  Fharm.,  24,  1850. 

Ehombohedral.    H  A  i?=106^  15',  0  A  ^=136°  8i',  a=0-8322.     Ob 

served  planes :  Oy  t-2,  i?,  4,  -2,  -J,  1*,  1*  (hemihedral). 

^  Oa  i-2=90°,  0  A  4=104°  35',  0  A  2=117°  29',  OAi 

=154°  20',  i  A  i=135°  57',  2  A  2=79°  36'.    JR  A  H 

varies  between  106°  10'  and  106°  20'.    An  increase  of 

100°  0.  diminislies  the  angle  4'.    Cleavage :  i?  perfect. 

Faces  H  often  curved,  and  secondary  planes  usually 

with  horizontal  strise.     Twins :  similar  to  f.  572,  page 

673.    Also  in  imitative  shapes ;  also  amorphous,  granular,  coarse  or  fine, 

and  grains  often  slightly  coherent. 

H.=3-5— 4.  G,=2-8— 2*9,  true  dolomite.  Lustre  viti'eous,  inclining  to 
pearly  in  some  varieties.  Color  white,  reddish,  or  greenish-white ;  also 
rose-red,  green,  brown,  gray,  and  black.  Subtransparent  to  translucent. 
Brittle. 

Oomp.,  Var.— Kormal  or  true  dolomite  has  the  formula  Ca  C  +  Mg  C=Oarbonato  of  lime  54*36, 
carbonate  of  magnesia  45*65.  Some  kinds  included  under  the  name  have  the  two  carbonates  in 
other  proportions ;  but  this  may  arise  from  their  being  mixtures  of  dolomite  with  calcite  or  mag* 
nesite.  Protozyd  of  iron  replaces  part  of  the  magnesia  in  some  dolomite;  so  also  protoxjd  of 
manganese ;  and  more  rarel  v  ozyd  of  cobalt  or  zinc. 

The  varieties  are  the  following : 

(1)  OrysiaUized.    Pearl  spar  includes  rhombohedial  crystallizations  with  cnryed  faces. 

(2)  (^umnor  or  fibrous. 

Mianik^  from  Miemo,  Tuscany,  is  either  in  crystals,  columnar,  or  granular,  and  pale  osparagos- 
green  in  color. 

(8)  Granular^  or  saccharoidj  constitutes  many  of  the  kinds  of  white  statuary  marble,  and  white 
and  colored  architectural  marbles,  names  of  some  of  which  have  been  mentioned  under  calcite. 

(4)  Compacl  massive^  like  ordinary  limestone.  Many  of  the  limestone  strata  of  the  g^obe  ar^ 
here  indudod,  and  much  hydraulic  limesUmef  noticed  under  calcite. 

(5)  Compact  porcdkmouSj  Gurhofian;  snow-white  and  subtransluoent,  with  a  conohoidal  firac- 
ture,  sometimes  a  little  opal-like;  from  Gurhof,  in  lower  Austria. 

(6)  Ihrriferma;  Brown  spar,  in  part.  Contains  carbonate  of  iron,  and  as  the  proportion  increases 
it  g^duates  into  ankerite  (q.  v.).  The  oolor  is  white  to  brown,  and  becomes  brownish  on  expo- 
sure through  the  oxydation  of  the  iron.  A  columnar  kind,  containing  10  p.  c  of  carbonate  of 
iron,  has  been  called  BrossiU  (anal.  19);  G.=:2  915.  TharaindUe^  from  Tharand,  near  Diesden,  is 
crystallized,  and  contains  4  p.  c.  of  ^e. 

(7)  Manganiferous.  Colorless  to  flesh-red.  i?  Ai?=106''  28'  (anal  20,  by  Ettling);  106'  16' 
(anal  21,  by  Ott). 

(S)  Cobaltiferous,    Colored  reddish  (anal.  23);  Q.=2-921,  Gibbs. 

(9)  The  varietiea  based  on  variationfl  in  the  proportions  of  the  carbonates  are  the  foUowing : 
Ja)  Normal  dolomite,  ratio  of  Ca  C  to  Mg  0=1  ;  1  (anal  1-24);  (6)  ratio  H  :  1=3  :  2  (anal 
25-30);  (c)  ratio=2  :  1  (anal.  31-33),  includes  gurhofian  or  gurhojfite;  (d)  ratio  3  :  1  (anal.  34)  • 
(e)  ratio=6  :  1  (anal  35);  (/)  ratio  1  :  3  (anal  36,  37X  or  conite.  The  last  (/)  may  be  dolomitit 
magnesite;  and  the  others,  ih>m  &  to  e,  dolomltic  calcite,  or  oaldte  +  dolomite.  The  manner  ic 
which  dolomite  is  often  mixed  with  caldte,  forming  its  veins  and  its  fossil  shells  (see  below)^  showa 
that  this  is' not  improbable. 
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Analyses:  Batio  1:1.  1,  Suckow  (J.  pr.  CK,  yiil  408);  2,  lavizzari  (Jahrb.  Mm.  1845,  802, 
1846,  680)  J  3,  Abich  (G.  Beob.,  p.  iv.);  ^  J-  RotJi  (J.pr.  Ch.,  Iviii.  82);  5,  Walterahauaen  (Pogg^ 
xdv.  115);  6,  Hirael  (ZS.  Phann.,  1850,  24);  7,  Bammelsberg  (2d  SuppL,  25);  8,  Qobel  (Pogg., 
XX.  636);  9,  Scheerer  (Pogg.,  Ixv.  283);  10,  Laugier  (Mem.  Mus.  d'Hist  Nat.,  xix.  142);  11, 
Bammelsberg  (Min.  Ch.,  213);  12,  Alaop  (Ann.  Lye.  N.  Y.,  viii.  124).  Containing  over  3  p.  c  of 
carbonaie  of  iron,  13,  Meiteeudorff  (ib.,  213);  14,  Kiihn  (Ann.  Ch.  Pharm.,  lix.  363);  15,  Pelle- 
tier  (Ann.  Ch.  Phys.,  xiv.  192);  16,  T.  a  Hunt  (this  Min.,  1854,  442);  17,  ftrimm  (Jahrb.  G 
Reidis.,  vi.  98);  18,  Fiedler  (ib.);  10,  Roth  (J.  pr.  Ch.,  IviiL  82);  20,  Hirzel  (L  c.).  Containing 
manganese,  zinc,  or  cobalL  21,  Ettling  (Ann.  Ch.  Pharm.,  xcix.  204);  22,  Ott  (Haid.  Ber.,  il  403); 
23,  Monheim  (Verh.  naU  Ver.  Bonn,  v.  41);  24,  W.  Gibbs  (Pogg.,  IxxL  664). 

Batio  3  :  2,  2  :  1,  3  :  1,  5  :  1,  1  :  3.  25,  Beck  (Min.  N.  Y.,  254);  26,  Bammelsberg  (Handw., 
L  95);  27,  Klaproih  (Beitr.,  i.  800,  and  ill  297);  28,  Wackenroder  (Schw.  J.,  1x7.  41);  29,  Abicb 
(1.  a);  30,  Kiihn  (L  c);  81>33,  Klaproth  (Beitr.,  iv.,  v.,  vi.);  34,  85,  Kiihu  (L  a);  86,  Joha 
(Schw.  J.,  V.  (vl  ?)  13) ;  37,  Hirzel  (1.  c.) : 


Batio  1 

:  1. 

OaO 

figC 

*eO 

iInO 

1.  Jena,  crysi,  unool 

65-2 

44-7 

— =99-9  Suckow. 

2.  8t  Qothard,  crysL,  gyJi.'W,  65*77 

43-59 

— =99-36  LavizzarL 

3.  V.  di  Sambuco,  gran. 

56-67 

43-43 

— 

— =100  Abich. 

4,  Monte  Somma 

67-25 

42-75 

— =100  Both.    G.=2'72. 

5.  Binnon,  gran. 

65-06 

44-55 

• 

— =99-61  Waltersh.    G.=2-84«. 

6.  Tinz,  near  Gera 

6402 

45*28 

0-79 

=100-09  HirzoL 

7.  nfeld,  JRaiMalk 

65-62 

42-40 

0-66 

— =98-58  Bammelsberg. 

8.  Scheidama,    gran. 

5501 

42-67 

1-54 

=99-22  GobeL 

9.  Gulbrandsdnl, '' 

56-88 

40-47 

2-81 

— =99-16  Scheerer. 

10.  Spozzia,           " 

66-36 

41-30 

2-00 

=98-66  Laugier. 

11.  Miemo,  ifiemite 

57-91 

38-97 

1-74 

0-57=99-19  Bammelsberg. 

12.  Westchester  Co.,  N.  Y. 

64-91 

43-68 

1-28 

,  insoL  1-80=100-07  Alsop. 

13.  Zillerthal,  crysL 

•   56-66 

88-60 

8-30 

1-70=100-26  Moitzendorfl: 

14.  Tharand,  Tnarandite 

54-76 

4-2-10 

4-19 

=101-05  Kiihn. 

16.  TraTersella 

61-00 

44-32 

4-68 

— =100  Pelletier.    G.=2-629. 

16.  Boxbury,  Vt.,  massive 

17.  Wermsdorf 

63*90 

44-04 

3-06 

=100-99  Hunt    G.=2-856. 

53-25 

38-84 

6-83 

,  fi  1-01=98-43  Grimm, 

18.  Lettonitz 

64-21 

89-55 

6-18 

— =99-89  Fiedler. 

39.  La  Yaleodana,  Mox. 

63-18 

84-36 

10-46       tL  1-22,  te  0-22=99-48  BoQl 

20.  TravorsoUa,  Brosite 

52-71 

33-46  11-13 

2-84=100-14  HirzeL 

Batio  1: 

21.  Freiberg,  ^Zm;^.^^^ 

63-20 

40-16 

2-14 

6-23=100-71  Ettling.    G.=2-830. 
5-41  =  100-12  Ott     G.=2-89. 

22.  Kapnik,  uncol 

62-46 

41-16 

1-09 

23.  Altenberg,  zineif. 

64-31 

48-26 

0-99 

0-56,  2n  0  1-38=100-50  Monheina. 

24.  Pndbram,  eohaUif. 

66-77 

35-70 

2-03 

— ,  CoO  7-42=2-03  Gibbs. 

Batio  3  :  2 

=CaC  64-1,  ligC  35-9. 

26.  Lockport,  Pearl  spar 

69-00 

89-50 

1-50 

=100  Beck. 

26.  Kolosoruk,  crysL 

61-00 

86-53 

2-73 

— =100-26  Bammelsberg. 

27.  Glucksbrunn,  ^. 

60-00 

8660 

4-00 

=100-60  Klaproth. 

28.  Liebenstein 

63-88 

83-24 

0-91 

0-07=98-10  Wackenroder. 

29,  Sorrento,  Italy 

65-21 

84-79 

— =100  Abich. 

30.  Bohemia 

61-30 

3220 

6-27 

=99*77  Kiihn. 

Batio  2  :  1 

=Ca  0  70-4,  Ag  0  29-6. 

31.  Gurhof,  Gvrhqfian 

70-50 

29-60 

— 

=100  Klaproth. 

32.  Hall,    orysL 

68-0 

26-5 

1-0 

1  fl  2-0,  day  20=98-60  Klapro 

3a.  Taberg,  " 

73-0 

25-0 

— 

— ,  Fe  2-26=100-25  Klaproth. 

Batio  8  :  ] 

Lto5; 

:1. 

34.  Bohemia 

77-68 

18-77 

3-67 

— =100-07  Kuhn. 

8&  Kolosonik,  erysi. 

85-84 

10-39 

6-68 

— =101-76  Kiihn. 
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Ratio  1 :  3. 

CaO    %C    toG 

36.  Meiflsner,  Cbfiifo  28*0      67*4      3'5=98*9  JohxL 

37.  "  "  27-63    67-97    6"05 = 100*56  HifzeL 

The  f  dUowing  aro  analyses  of  some  ancrystalline  stratified  limestones.  1,  Litton,  of  Lowfib 
ICapmesian  limestone,  OaldfeFoas  age  (Sw:allow*s  6.  Rep.  Missouri,  1855) ;  2-5,  J.  D.  Wlii^ej 
of  Trenton,  Galena,  and  Niagara  limestones  (Rep.  G.  Iowa,  1858) : 

CaC  AgC  teO 

1.  Warsaw,  Mo.,  X.  Magiu     47*01  88-86  — ,  Xl,  Fe  0-52,  Si  13-27 =99-66  Ktton. 

2.  New  Galena,       "              52-47  4213  1-78,  insoL  2  75,  S^a,  K,  eta  0-87=100  Whitney. 

3.  Clayton  Co.,  Iowa,  TVwitZ.  44-90  84-23  1*69,  Insoi  18-36=99*18  Whitney. 

4.  "  "         GdLL.    52-01     4*2-25    093,  insol  4*43,  ^a,&C  0-88=100  Whitney. 

5.  Jackson  Co.,  Iowa,  Niag.  L.  52*1 8    42-64      <r.,  insol.  3'88,  %1,  Fe  0-63,  ^a,  %  C  0-35=99*68  W. 

Yery  many  of  the  limestone  strata  of  the  globe  ure  thus  partly  or  whoUy  dolomitio,  though 
usually  not  as  pure  as  in  the  above  analyses.  T.  S.  Hunt  says  that  dolomites  make  up  the  chief 
part  of  the  Calciferous,  Clinton,  Trenton,  Guelph,  Niagara,  and  Onondaga  limestones  of  Canada 
(Logan's  Rep.,  1863,  456).  In  1857  (Logan's  Rep.,  1857,  200)  ho  announced  that  the  veins  and 
shells  of  some  ordinary  limestones  were  tnagnesian.  In  the  Portor  marble  (p.  679)  the  body  of 
the  rock  contains  only  1*0  p.  c.  of  carbonate  of  magnesia,  and  the  veins  35-6  p.  c.  A  limestone 
from  Dudswell,  Canada,  contains  CaO  92*5,  MgO  1*3,  sand  6-2;  and  tiie  fossils  ore  of  similar 
composition;  but  a  yellowish  material  enveloping  the  fossils  and  filling  veins  consists  of  Ca  0 
66-60,  MgO  11-76,  FeC  3-23,  with  26*72  insoluble= 98-31.  This  being  a  mixture  of  dolomite 
and  cialcite,  the  latter  was  removed  by  acetic  acid,  and  the  residue,  52  p.  a,  then  afforded  Ca  C 
61*75,  IfgC  35*73,  ^eC  12*52=100.  In  the  Trenton  limestone  of  Ottawa,  the  fossil  corals, 
shells,  and  crustaceans  are  changed  to  whitish  dolomite ;  and  a  fragment  of  an  Orthoceras  gave 
Ca  0  56-00,  Mg  C  37  80,  j^'e  C  5*»6=99-76. 

Pyr.,  etc. — B.B.  acts  like  calcite,  but  does  not  give  a  clear  mass  when  fhsed  with  soda  on 
platinum  foil  Fragments  thrown  into  cold  acid  aro  very  slowly  acted  upon,  while  in  powder  in 
warm  acid  the  minerai  is  readily  dissolved  with  effervoscenc&  The  ferriferous  dolomites  become 
brown  on  exposure. 

Obs. — ^Massive  dolomite  constitutes  extensive  strata^  called  limestone  strata,  in  various  regions. 
Crystalline  and  compact  varieties  are  often  associated  with  serpentine  and  other  magnesian  rocks, 
and  with  ordinary  liiA.estoncs.  Some  of  the  prominent  localities  are  at  Salzburg,  the  Tyrol, 
Schemnitz  in  Hungary,  Kapnik  in  Transylvania,  Freiberg  in  Saxony,  tho  lead  mines  at  Alston  in 
Derbyshire,  eta 

In  the  U.  States,  in  Vemumi^  at  Roxbury,  large,  yellow,  transparent  crystals  of  the  rhomb-spar 
variety,  in  talc.  In  Rhode  Jriand,  at  SmitbJield,  aooarsedeavable  variety,  oocasionaUy  presenting 
perfect  crystals,  with  white  talc  in  calcite.  In  If.  Jersey,  at  Hobokon,  white  hexagonal  crystals 
(f  580X  and  in  rhombohedrons.  In  K  York,  at  Lockport,  Niagara  Falls,  and  Rochester,  with 
calcite,  celestite,  and  gypsum ;  also  at  Glenn's  Falls ;  in  Richmond  Co.,  at  the  quarantine,  crys- 
tallized dolomite,  in  rhombohedrons,  and  at  the  Parish  ore  bed,  St  Lawrence  Co. ;  on  Hustis's 
farm  in  Phillipstown,  a  variety  resembling  QurhoftU,  with  a  semi-opaline  appearance  and  a  fracture 
nearly  like  porcelain. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  account  of  its  magfuesia; 
but  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  air-slaked.  The  lime  it  affords 
when  burnt  makes  a  more  durable  cement  than  oommon  limestone. 

Named  atler  Dolomieu,  who  announced  some  of  the  marked  characteristics  of  the  rock  in  1791 
^its  not  effervescing  with  adds,  while  burning  like  limestone,  and  soluble  after  heating  in  adds. 
He  observes  in  his  paper  that,  as  eorly  as  1786,  he  had  found  the  white  marble  of  many  of  the 
andcnt  statues  and  monuments  of  Italy  to  consist  of  this  peculiar  rock :  and  eighteen  months 
before  the  date  of  his  paper  he  discovered  **  immense  quantities  of  similar  limestones  "  in  the 
Tyrol. 

Woulfe,  in  the  Phil  Trans,  for  1779  (at  p.  29),  describes  a  ferriferous  dolomite  or  auirorito,  with 
some  analytical  determhuitions,  which  was  in  pearly  rhombohedrons,  resembling  somewhat  those 
of  spathic  iron,  and  came  from  Joachimsthal.  "  In  its  natural  state  "  it  effervesced  strongly  with 
*'  rectified  "  muriatic  add,  which  would  indicate  the  presence  of  more  iron  than  he  obtained  (5  of 
6  p.  c.  of  Fe  0,  C  Oa).    It  may  have  been  ankerite. 

Alt. — Dolomite  occurs  altered  to  spothic  iron,  calamine,  steatite,  limonite,  red.  iron  ore,  gOthite. 
pyrolusite,  and  quarts^  and  by  processes  similar  to  those  explained  under  caldte. 
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717.  ANKBRITE.  Dolomite  pt  Brorm  Spar  and  Pearl  Spar  pt  Paratomea  Calk-Haloid 
Mbha,  Gnmdr.,  L  5S6,  1822,  it  116,  1824.  Bohwand,  Wandstein,  Styrian  Mners,  Ankerit 
JSoid,  Mohs's  Kin.,  i  100,  1825.    Tautoklin  BrtUh.,  Char.,  70, 1832,  Uib.,  20,  1880. 

B  A  5=106°  12',  Styria,  MoIib;  106°  6',  Belnhausen 


Also  crystalline  massive,  coarse  or  fine  granular,  and 

Color  white, 


Ehombohedral, 
(anal.  6),  Ettling. 
compact. 

BL.=3-5— 4.    G.=2-95— 3-1.    Lustre  vitreous  to  pearly, 
gray,  reddish.    Translucent  to  subtranslucent. 

Oomp.~Ca  C  +  (fig,  ^e,  iin)  C,  or  a  dolomite  in  which  the  magnesia  is  more  or  less  completely 
replaced  by  protozyd  of  iron,  or  of  iron  and  manganese.  By  the  increase  in  the  proportion  of  the 
magnesian  carbonate  to  the  iron  and  manganesian,  the  mineral  graduates  into  tme  dolomite.  The 
kmds  with  10  p.  a  or  less  of  carbonate  of  iron  are  placed  under  dolomite,  and  those  with  more, 
bavfaig  Q.  above  2*95,  under  ankerite. 

The  ratios  of  Ag  C  to  ({"e,  &h)  C  in  the  analyses  below  are  as  follows : 


1. 

1:2 

6. 

1-7:1 

11. 

2-7:1 

2. 

l:2i 

1. 

1-5:1 

12. 

3:1 

3. 

1:1-1 

8. 

2:1 

13. 

2-8  :  1 

4. 

1-8:1 

9. 

2:1 

14. 

3-1:1 

6. 

1:1 

10. 

21:1 

15. 

4:1 

Utttioclin  Breith.,  is  a  grayish-white  variety,  containing  about  15  p.  a  of  carbonate  of  iron,  and 
baring  G.=2  961,  Ettling;  from  Beschertgluck,  near  Ereiberg  in  Saxony  (anaL  11). 

Analyses :  1,  Fridau  (Haid.  Ber.,  y.  1) ;  2,  Scbrotter  (Baumg.  ZS.,  viii  1);  8,  Luboldt  (Pogg., 
dL  455) ;  4,  y.  Hauer  (Jahrb.  G.  Beichs.,  iv.  827) ;  5,  Schmidt  (Bamm.  Kin.  Ch.,  217) ;  6,  Ettling 
(Ann.  Oh.  Pharm.,  xdx.  204);  7,  Berthier  (Ann.  d.  M.,  yil  316,  IL  iil);  8,  y.  Hauer  (L  a) ;  9, 
a  T.  Jackson  (Proc.  Soa  K.  H.,  Boat,  v.  246);  10,  Berthier  (L  a);  11,  Schmidt  (Bamm.  Mia. 
Ch.,  217);  12,  Schnabel  (ib.);  13,  14,  Berthier  (I  c);  15,  Kiihn  (Ann.  Ch.  Pharm.,  liz.  363);  16, 
Sd&weixer  (J.  pr.  Ch,,  xxiii.  281) : 


CaO 

iigC 

*eO 

ftnC 

47-59 

13-73 

34'74 

218,  insoL  0-15=98'34  Fridau. 

2.  Styria 

6011 

11-85 

35-81 

3-08=100-85  Schrotter. 

3.  Lobenstem 

61-61 

18-94 

27-11 

2-24=99-90  Luboldt.    G.=3-01. 

4.  Pui^;aa 

49-40 

24-31 

26-29 

=100  Hauer. 

5.  Freiberg 

56-45 

18-89 

15-94 

10-09-101-37  Schmidt 

6.  Behihausen 

51-24 

27-32 

21-75 

-100-81  Ettlmg.  G.-3-008. 

7.  Gtohrath,  Styria 

611 

25-7 

20-0 

8-0=99-8  Berthier. 

8.        " 

49-2 

30-0 

20-8 

=100  Hauer. 

9.  Nova  Scotia 

49-2 

30-2 

20-3       =99-70  Jackson. 

10.  Comiglion 

50-9 

290 

18-7 

0-5=99-1  Berthier. 

11.  TautoMn 

49-07 

88-28 

14-89 

2-09=99-33  Ettling. 

12.  Siegen 

60-00 

84-08 

18-26 

2-57,  la  0-16=100-01  SchnabeL 

13.  Schams,  Grisons 

51-6 

31-2 

14-8 

0-4=980  Berthier. 

14.  Muhlen,       " 

52-8 

32-2 

140 

0-4=99-4  Berthier. 

15.  Schneeberg 

52-64 

86-35 

12-40 

0-34=101-73  Kiihn. 

16.  Tinzen,  Gnsons 

46-40 

26-95 

25-40 

,  hisoL  0-75-99-50  SchweJzer. 

In  the  last  analysis  the  ratio  of  (f*o,  fin,  ilg)  C  to  Ca  C  is  1  to  less  than  1 ;  but  the  specimen 
may  haye  been  a  mixture. 

Pyr.,  etc. — ^B.B.  like  dolomite,  but  darkens  in  color,  and  on  duircoal  becomes  black  and  mag» 
netic;  with  the  fluxes  reacts  for  iron  and  manganese.    Soluble  with  efferyesoence  in  the  adds. 

Olw. — Occurs  with  spathic  iron  at  the  Styrian  mines,  and  at  tiie  localities  aboye  mentioned. 

Named  after  Prof.  Anker  of  Styria. 


718.  BKAOMB8ITB.  Kohknsaurer  Talkerde  M^dheU  d!  Lampadiiw  (first  anaL)  SammL  pr.  Oh 
Abb.,  ilL  241.  Heine  Talkerde,  Talcum  carbonatum,  Wem^  Ludwig,  ii.  134,  1803.  Magnesite 
pt  BrwgfL,  MIn.,  i.  489, 1807.    Magnesit £ar^.,  TabelL,  48,  92,  1808.    Carbonate  of  HagoMia 
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Magndsie  carbonate  fV.  Eohlensaurer  Talk,  Talkspafh,  Ornn,  Baadisserite  Ikkmeih^ 
Mio.,  ii.  1812.  Giobertite  Bead^  Tr.,  410,  1824.  Breunnerite  Haid.^  Mbhs's  Mid.  trL,  L  411^ 
1825.    Walmsfcedtite  L&mh^  Handb.,  297, 1826.   Brown  Spar  pt 

Rhombohedral.  5  A  i?=107°  29',  (?  A  i?=136^  56';  a=0-8095 
Cleavage :  rhombohedral,  perfect.  Also  massive ;  granular  to  very  com 
pact. 

H.=3-5--4-5.  G.=3— 308,  ciTSt. ;  2*8,  earthy ;  3—3-2,  when  ferriferous. 
Lustre  vitreous ;  fibrous  varieties  sometimes  silky.  Color  white,  yellowish 
or  grayish-white,  brown.    Transparent — opaque.    Fracture  flat  conchoidal. 

Var.— 1.  Ordinary,  (a)  Crystallized.  In  distinct  rhombohedral  crystals;  5A^=107"28\ 
fr.  Snarum,  Breith.;  lOY*  16',  fr.  Tragossthal  (anal  4),  Foetterle.  (6)  LameBar;  cleavable.  (c) 
Compact^  fine,  granular ;  (d)  Compact,  and  Vike  unglazed  porcelain  in  fracture,  (e)  EarOiy ;  being 
mixed  with  hjdrated  silicate  of  magnesia  or  sepiolite  (meerschaum) ;  including  the  Baudisseritet 
from  Baudissero,  near  Turin,  which  has  some  resemblance  to  chalk,  and  adheres  to  the  tongao 
Even  the  purer  varieties  of  oompact  magneslte  usually  contain  more  or  less  of  the  silicate. 

2.  FerriferouSj  BrewMriie)  containing  several  p.  c.  of  protoxyd  of  iron;  Gr.=3— 8*2;  white, 
yellowish,  brow^h,  rarely  black  and  bituminous ;  often  becoming  brown  on  exposure,  and  Lenoo 
called  Brmon  SpSr.  JiAUm  mineral  fr.  Sakburg (anal  16)  lO?"*  82',  Dufr. ;  fr.  Pfitsch  (anaL  21) 
107°  22i',  Mitscherllch;  fr.  Tyrol  (anal  19}  107*25',  Brooke,  107"  2H'  Breith.  The  namo 
Breuneriie  was  originally  given  byi|^^|^QHfl|L  Breuner)  to  the  variety  analyzed  by 
Stromeyer  containing  6  to  lOv^MfMJ^^^^^^^^mr  8  to  17  p.  c.  of  carbonate) ;  and  Walrn- 
stedtiU  to  an  included  kind  ^fHMPmPiPVI^oy  Walmstedt  (anaL  18),  differing  only  in 
containing  a  little  more  proto3^d  dT manganese  than  usual  (2  p.  a). 

Oomp. — Carbonate  of  magnesia,  Mg  C=Carbomc  acid  52*4;  magnesia  47 '6=100;  but  prot- 
oxyd of  iron  often  replacing  some  magnesia.  The  ferriferous  part  may  be  present  as  mesiiine 
mixed  with  true  magnesite. 

Analyses:  1,  2,  Marchand  ft  Scheerer  (J.  pr.  C%.,  I  395);  3,  Mfmster  (Pogg..  Izv.  292) ;  4,  ▼. 
Hauer  (Jahrb.  Q.  Ueichs.,  1865,  68);  5,  Sommer  (Jahrb.  Min.  1866,  456);  6,  Leunpadius  (I  a); 
7,  8,  Stromeyor  (Kastn.  Arch.,  iv.  432,  Unt.) ;  9,  Raramolsberg  (Handw.,  397) ;  10,  Marchand  ft 
Scheerer  (L  c.);  11,  Cornwall  (Ann.  Lye.  N.  Y.,  viii  123);  12,  18,  "W.  Beck  (Verb.  Min.  St  Pet., 
1862,  89)  : 


A.  OryataUiztd, 


1.  Snainm,^. 

2.  •*        w, 

3.  "         " 

4.  Tragossthal,  w, 

5.  Salzburg 


0 
51-45 

61-57 
60-79 


*e 
0-79 
1-41 
2-26 


ttn 


52-24        0-48    

49*67  l^e  8*62     0*28 


% 
47-29 
47  02 
45-36 

47-25 
44-53 


Ca       a 

0-47=100  Scheerer;  G.=3-011 

=100  Scheerer. 

0-26,  Xl  1-1 2=99-79  Munster  ; 

a.=8-065 

=99-92  Hauer;  a.=8-083. 

0-65   ,  inscl  0-58=99-33  Sommei 


B.  CompadL 


6.  Hrubschiit2S 

7.  Salem,  India 

8.  Frankenstein 

9.  " 

10.  " 

11.  Hoboken,  N.  J. 

12.  Orenberg, 


61-0 
51-83 
60-22 
62-10 
52-34 
vJkUa  60-00 
(1)61-80 


0-21 


0-56    

0-41    

13.  L.  Urgun,  Bnssia,  "  (})  5290       0*04    


470 

47-89 

48-36 

47-90 

47-66 

46-71 

46-13 

45-25 


0-28 


1r. 
1-20 
1-16 


1-6=99*6  Lampadina. 

=100  Stronu 

1*39=100-18  Strom. 

=100  RAmm. 

=100  Scheerer. 

0-30,  ^i  0-23=97-80  CJomwalL 
0-63,  Si  01 2=100-29  Beck. 
0*60,  Si  0-20=100'04  Bedc 


0.  JPhriferoua  Magnesits ;  BreunerUe^  WdlmstediiU, 

14,  T.  Hauer  (Jahrb.  G.  Bekhs.,  in.  154, 1852) ;  15,  8tromeyer  (Schw.  J.,  IL) ;  16,  DuMioy  (Min., 
X);  17,  Stromeyer  (L  c.);  18,  Wahnstedt  (Schw.  J.,  xxxv»  398,  1822);  19,  Brooke  (Ann.  PhiL,  II 
V.  38-2);  20,  Stromeyer  (1.  c.);  21,  Magnus  (Pogg.,  x.  145);  22,  Stromeyei  (I  c);  28,  Joy  (Basiia 
5UiSuppl,  161): 
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14.  Semmering.  whik 

15.  Hall,  black 

16.  Salsborg,        '* 

17.  St.  Gothard,  ydhw 

18.  Harz 

19.  Tyrol,  yw.  erysL 

20.  Zillerthal,  yw. 

21.  Potschthal,  rbdn. 

22.  Fassa,  yw.-^ 
28.  ZillertlL,  eryst. 


C  *e 
60-46  '319 
60-92  600 
60-60  6*20 
60*82  6*64 
49-22  6-22 
60-07  816 
49-92  8-58 
60-07  9*63 
60-16  10-58 
49-17  1609 


llbi       %      Ca 

42-49  2-18 

1-61  42-71  

4310  

0-66  41-80  

1-98  40-15  

40-98  

0-42  40-88  

0-73  89-48  

0-43  84-47 

81-60     1-97 


,  0  l'29=99-60  Hauer. 

,  G  0-11=100-26  Strom. 

,  Ctm(fet=98-90  Duf. 

=99-22  Strom. 

0-51,  C 1-62,  Si  0-30=100  Walia 

=99'21  Brooke. 

=99*80  Strom. 

=99-96  Magnu3. 

=100-64  Strom. 

1-17=100  Joy. 


Ratio  of  &g C  to  ]0'e C  in  tbo  preceding  analyses: 


14. 
15. 
16. 
17. 


26:  1 
12  :1 
12  :  1 
11  :1 


18. 

9:1 

19. 

9:  1 

20. 

8:1 

21.  7:1 

22.  6:1 

23.  4:1 


T.  S.  Hunt  (IiOgan*s  Bep.,  1863,  457,  611)  found  the  magnesite  rock  of  Canada  to  i 
10^  p.  c.  of  carbonate  of  iron,  with  8  to  40  p.  a  of  insoluble  matters,  mostly  mixed  quarts. 
That  of  Sutton  afforded  MgC  83-35,  :^e  (5  9-02,  mixed  sUica  8-08=100*40. 

The  white  portions  of  the  yerd-antique  of  Roxbury,  Mass.,  are  magnesite  with  about  4  p.  a  of 
carbonate  of  iron,  as  ^own  by  Jackson,  Hayes,  and  Hunt. 

In  the  baudisserite,  Berthier  found  041-80,  Mg  39*00,  meerschaum  19-20=100  (Ann.  d.  M, 
1822,  316).  A  variefy  of  the  same  was  early  analyzed  by  Giobert  (J.  d.  M.,  xx.  291, 401,  1808), 
and  another,  from  Gastellamonte,  by  Guyton  (Ann,  d.  (7h.,  xWiL  86,  1803). 

A  magnesite  from  Sasbach.  Kaiserstuhi,  contains  hydromagnesite.  P.  Meyer  found  (Ann.  Oh. 
Pharm.,  cxv.  129),  after  separating  the  impurities,  0  45'27,  Ag  47*69,  Ca  2-47,  £[4-57,  equivalent  to 
MgO  82-88,  6a C  4-41,  Mg  8-14,  ft  457. 

P3fr.,  etc. — ^B.B.  resembles  caldte  and  dolomite,  and  like  the  latter  is  but  slightly  acted  upon 
by  cold  adds ;  in  powder  is  readily  dissolved  with  effervesoence  in  warm  muriatic  acid. 

Obs.~Found  in  taloose  schist,  serpentine,  and  other  magnesian  rocks ;  as  veins  in  serpentine, 
or  mixed  with  it  so  as  to  form  a  variety  of  verd^antique  marble  {magnesitic  ophioUie  of  Hunt); 
also,  in  Canada,  as  a  rock,  more  or  less  pure,  associated  with  steatite,  serpentine,  and  dolomite. 
The  breunerite  variety  has  been  found  in  a  meteorite  fVom  Orgueil  (DescL). 

Occurs  at  Hrubschiitz  in  Moravia,  where  it  was  first  discovered  by  Mitchell ;  at  Eraubat  and 
Tragossthal,  Sfyria;  at  Frankenstein  in  Silesia;  Snarum,  Korway ;  Baudissero and  Castellamonte 
in  Piedmont ;  at  other  localities  above  mentioned.  In  America,  at  Bolton,  Mass.,  in  indistinctly 
fibrous  masses,  traversing  white  limestone ;  at  Lynnfleld,  Cavendish,  and  Roxbury,  Mass.,  mixed 
with  or  veining  serpentine ;  at  Barehills,  near  Baltimore,  Md. ;  in  Penn.,  in  crystals  at  West 
Ooshen,  Chester  Co. ;  near  Texas,  Lancaster  Co. ;  as  a  rock,  in  Sutton  and  Bolton,  Canada  East ; 
in  Canton  Upata,  Yenczuela,  near  \Gssion  Pastora,  looking  like  porcelain  in  the  fracture,  as 
observed  by  N.  S.  Manross:  in  Tulare,  Alameda,  Mariposa,  and  Tuolumne  Cos.,  California. 

Dolameth^rie,  in  his  Theorie  de  la  Terre,  ii.  93,  1796,  uses  the  name  magnesite  for  the  carboDate 
of  magnesia,  sulphate,  nitrate,  and  muriate,  and  the  carbonate  is  placed  first  in  the  series.  Brong« 
niart,  in  liis  Mineralogy,  ii.  489,  1 807,  applies  the  name  to  a  group,  including  (1)  the  carbonate 
called  JSteheWa  magnente,  (2)  meerschaum,  (3)  the  Piedmont  magnesite,  and  (4)  other  siliceous 
varieties.  As  both  Brongniart  and  Delamethc^rie  gave  the  first  place  to  the  carbonat^  the  name 
magnesite  would  rightly  fall  to  it  in  case  of  the  division  of  the  group.  Karsten,  in  his  Tabelleu, 
1808,  recognised  this  division  of  the  spedes,  and  formally  gave  to  the  carbonate  the  name  mag- 
nesite.  The  German  mineralogists  have  followed  Karsten,  as  should  have  been  done  by  aU.  But 
in  France,  Beudant,  in  1824,  gave  the  name  giobertite  to  the  carbonate^  leaving  magnesUe  for  the 
silicate,  and  most  of  the  French  mineralogists  have  followed  Beudant.  Giobert  analyzed  only  the 
Biliceous  variety  fh>m  Baudissero,  the  true  composition  of  the  mineral  having  been  ascertained  by 
Lampadius,  somewhat  earlier,  from  specimens  brought  by  Mitchell  firom  Moravia. 


719.  BCBSrnTB.     Mesitinspath  pt  BreiiTL,  Fogg.,  zl  170, 1827.    Mesitin  BreWkf  Pogg.,  Ixz. 

148,  1847. 

KhorabohedraL    H  A  i?=107®  14'.    Cleavage  rhombohedral,  perfect. 
H.=4-4-6.    G.=3-33— 3-36.    Lustre  vitreous,  or  a  little  pearly.    Color 
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yellowish-white,  yellowish-gray,  yellowish-brown.    Streak  nearly  white,  en 
colorless.     Transparent  to  subtranslucent. 

Oomp*— 2  lilg  0-^teO =Carbonate  of  magnesia  59*2,  carbonate  of  iron  48 '0 = 1 00.    Analyses 
1,  Gibbs  (Pogg.,  Izxi.  666);  2,  Eritesche  (Pogg.,  Izx.  146);  3,  Patera  (Haid.  Ber^  ii.  296): 


0 

te 

% 

& 

1.  TraTersella 

45-76 

24-18 

28-12 

1-80=99-36  Fritzflche.    G.=3-35. 

2.         " 

46-06 

26-61 

27-12 

0-22=100  Gibbs. 

8.  Weifen,  ywK-lm. 

45-84 

27-87 

26-76 

— =97-97  Patera.         G.=3-88. 

Pyr.,  etc.— B.B.  blackens  and  becomes  magnetia  But  slightly  acted  upon  in  mass  by  odd 
adds;  readily  dissolved  with  efieryescenoe  when  in  powder  by  hot  muriatlo  add. 

Obs.— From  TraverseUa,  Piedmont ;  Worfen,  with  lazuh'te. 

Kamed  trom  fttainn,  a  go-between^  it  being  intermediate  between  magnesite  and  dderita  The 
species  as  first  described  included  pistomesite. 

720.  PI8T0MBSITB.    Mesitin  pt.  BreKh,^  Pogg.,  xL  170,  1827.    Pistomesit  BreitJL,  Pogg. 

Ixx.  146, 1847. 

Bhombohedral.  jBAjB=107^  18'.  Cleavage  rhombohedral.  Coarse 
granular. 

H.=3-5-4.  G.=:3412-.3-4:17,  Thumberg,  Breith.;  3427,  EttUng, 
Lustre  vitreous,  or  somewhat  pearly.  Color  yeUowish-white  to  yellowisn 
gray.     Streak  uncolored. 

Oomp.^&gC+^eC=Garbonate  of  magnesia  42,  carbonate  of  iron  68=100.  Analyses:  1, 
Stromeyer  (Breith.,  Pogg.,  zi.  170);  2,  Fritzsche  (Pogg.,  Ixz.  146);  3,  Sttling  (Ana.  Gh.  Pharm., 
zdz.  204) : 

0        te       Ag     U 

1.  Travarsella  44*09    36*58    20*84    — =99*96  Stromeyer. 

2.  Thumberg,  IHskm.   43-62    33-92    21*72    — =9926  Frittsdie.    G.=3-41. 

3.  *'  '*         44*67     38-15    22-29    =100-01  Ettling.      G.=8427. 

Pyr.,  etOa— Clooely  resembling  mesitite. 

Ob0. — OccQXS  at  Thumberg,  near  Fladian  hi  Salzburg ;  also  at  Trayersella  in  liedmoxrt 
Named  by  Breithaupt  ttom  ntvrSt  and  fttoirnt,  after  he  had  already  used  MeaUme  (q.  y,\  and 
because  pistomesite  is  nearer  the  middle  between  d^y^ite  and  magnesite  than  mesitlne. 

721.  SIDBRITB.  ?  Yena  fern  jeooris  colore  optima,  Germ.  Stahelreich  Eisen,  GesMTj  Fosa.,  90, 
1566.  Spatformig  Jemmalm,  Minera  ferri  alba  spathiformis,  WaU.^  256,  1747.  Jjim  med 
Kalkjord  forenadt,  Germ.  Stahlstein,  Oronst,  29,  1758.  Fenrum  cum  magnedo  et  terra  calca« 
rea  addo  aereo  mineralisatum  Bergm.,  Opusc.,  ii.  184,  1780.  Spaihiger  Eisen,  Spatheisenstein, 
Cferm.  Fer  spathique  de  Lisle^  iil  281,  1783.  Calcareous  or  Sparry  Iron  Ore  Kirwan,  Spathic 
Iron,  Spathose  Iron.  Brown  Spar  pt  Steel  Ore.  Carbonate  of  Irra.  Fer  carbonat^  Mine 
deader,  Fr»  Kohlensaures  Eisen,  Eisenkalk,  Genn,  EisoDspath  MauBm^  Handb.,  9S1,  952, 
1818.  Spherosiderit  Hawm.,  ib^  3070,  1813,  1847,  1853.  Siderose  Beud^  £L  846,  1832. 
JundE^rite  Dufr.,  Ann.  Ch.  Phys.,  Ivi  198, 1834.  Siderit  Haid^  Handb.,  499,  1845.  Chalybit 
GZocfc.,Syn,  241,  1847. 

Oligonspath  BreUh,^  Handb^,  ii.  236, 1841=rOligonlt  Hawm.,  Handb.,  1862,  1847.  Thomail 
Jfeyer,  Jahrb.  Min.  1845,  200.  Siderodot  BreitK^  Haid.  Ber.,  i  6,  1847.  Sideropledt  Breiih^ 
B.  H.  Ztg.,  XTii.  54^  1858.    Thoneisen8tein=Clay  Iron  Ore  pt 

Ehombohedral.  i?  A  i?=107^  0  A  5=136**  37';  a=0-81715.  Ob- 
served planes :  rhombohedral,  1,  4,  -5,  -2,  -^^  •  scalenohedral,  1* ;  pyram- 
idal, f-2 ;  prismatic,  /,  i-2 ;  and  basal,  0.  The  faces  often  enr^^,  ai 
below. 
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H.=3-5— 4*5.     G.=3-7— 3-9.    Lnsti-e  vitreous,  more  or  less  pearly. 
Streak  white.     Color  ash-gray,  yellowish-gray,  greenish-gray,  also  brown 
and   brownish-red,  rarely  green;   and  sometimes  white.     Translucent- 
subtranslucent.    Fracture  uneven.    Brittle. 

Oomp.,  Var. — Oarbonate  of  iron,  f'e  C=Oarbomc  add  37*9,  protoxyd  of  iron  6>1.    But  part 
of  the  protoxyd  of  iron  (l^e)  ttsually  replaced  by  manganese,  and  often  by  magnesia  or  lime. 
The  principal  yarieties  are  the  following: 

(1)  Ordinwry,  (a)  OrysiaUized.  (6)  ODncretionary=SpherosideriU;  in  globular  concretions, 
oitiier  solid  or  conoentric  scaly,  with  usually  a  fibrous  structure,  (c)  Granular  to  compact  mas- 
sive. (cQ  OolitiCy  like  oolitic  limestone  in  structure,  {e)  Earthy^  or  stony,  impure  from  mixture 
with  day  or  sand,  ooni^tuting  a  large  part  of  the  day  iron-stone  of  the  Coal  formation  and  other 
stratified  deposits;  H.=3  to  7,  the  last  from  the  silica  present;  G.=30— 3-8,  or  mostly  3*15— 
8-66.  ^ 

(2)  Throngh  difibrenoes  in  the  bases  repladng  part  of  the  iron,  there  are  the  following  kinds: . 
iL  Containing  little  or  no  manganese  (Mn),  magnesia  (Mg),  or  lime  (Ca).    G.= 

B.  Containing  6  to  12  p.  c.  of  An,  with  little  Mgor  6a=:7  FeC+Mn  C  to  i^eC  +  AnC. 

0.  Containing  17  to  18  p.  c  of  Mn=2i  l^e  C  +  Mn  C. 

D.  Containing  25  p.  c.  of  Mn=l|  ^e  C+ An  C ;  the  oligonspar  of  Breithaupt,  or  oligonUe^  has^ 
ing  J2Ai?=107*'  4';  G.=8-714 — 8'746;  color  yellowish  to  between  flesh- and  iron-red  j  strede^ 
J  iUowish-white ;  remarkably  phosphorescent  when  heated. 

B.  Containing  little  manganese  and  much  magnesia,  4  te  C+ Ag  C. 

F.  Ditto,  2  ]^e  C+AgC,  the  aideropUmte,  Breith.,  from  Pohl,  having  i?  A  i?=107°  6',  BfdtiL; 
G.=8'616— 8*660.  Also  from  other  localities.  Yon  Zepharovidi  obtained  from  a  deavagitt 
rhombobedron  from  Sahsburg  (anaL  21)  J?  A  B—\OV  6'  16",  and  (J.=8-699. 

G.  Containing  20  p.  c  of  carbonate  of  lime,  and  looking  like  some  calamine,  the  ook>p  green;, 
from  Altenberg ;  formula  8  ]^e  0  +  2  An  C+a  Oa  C. 

H,  I.  Other  miscellaneous  kinds. 

The  siderodot  of  Breithaupt  is  a  caldferous  spathic  iron  fVom  Badstadt  in  Salzburg,.  ha'ving^G. 
=3-41. 

Analyses:  Division  A.  1,  2,  Earsten  (Karst  Archiv.,  iz.  220);  3,  Thomson  (Mln^  i  445);  4^ 
Stromeyer  (Unters.) ;  5,  Bischof  (Bammelsb.  Min.  Chemie,  222) ;  6,  Berthier  (Ann. d.  M.^ viii.  887) ; 
7,  Glasson  (Ann.  Ch.  Pharm.,  Ixii.  89).  B.  8-11,  Karsten  (L  a) ;  12,  Stromeyer  (1.  a) ;  13,  Sdin» 
bel  (Bamm.  Min.  Ch.,  223).  0.  14,  Scfanabel  (Bamm.  3d  Suppl,  1 12).  D.  16,  Kagnui  (Bogg.,  x 
145).  £.  16,  Khuen  (Bamm.  Min.  Ch.,  224).  F.  17,  Fritzsche  (B.  H.  Ztg.,  xm  54);  18-20, 
Berthier  (Ann.  d.  M.,  viiL  887);  21,  Sommer  (Jahrb.  Min.  1866,  455).  G^  22,  Monheim  (J;  pr 
Ch.,  xlix.  818).  H.  23,  Peischel  (Bamm.  1st  SuppL,  189);  24,  Sander  (Bamm.  Mm.  Ofa.,  217).  I 
25  T.  G.  Clemson  (Am.  J.  Sd.,  xxir.  170): 
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C 

*e 

An 

^ 

Ca 

A.— 1.  BabkoTsky,  black 
2.  Erzberg,  Styria 

6.  L.  Trfiach,     " 

6.  Pierre  Rousse,  ladre 

7.  Bieber,  white 

36-61 

88-35 

36-90 

38-04 

8816 

88*0 

38-41 

67-91 

56-64 

64-57 

69-63 

60-00 

53-8 

6806 

1-61 
2-80 
1-16 
1-89 

1-7 
4-20 

tr. 
1-77 

3-7 
2-26 

0-59,  gangue  0-60=97-22  Eantea 

0-92 —99-48*  Karaten. 

318,  li  2-68=97-48  Thomson. 

0-20=99-91  Stromeyer. 

1-84=100  Bi^hof. 

1  0=98-2  Berthier. 

1-12,  gangue  0-48=100-01  Glaaaoa 

B.— 8.  Hackenburg,  wJUU 
9.  Siegen,  ywh. 

10.  "        " 

11.  Musen,  whOe 

12.  Stolberg 

13.  StaUberg 

38-64 
38-90 
38-85 
8919 
38-22 
88-60 

50-41     7-61 
60-72     7-64 
47-20    8-34 
47-96    9-50 
48-20    7-07 
47  16  10-61 

2-35 
1-48 
3-78 
3-12 
1-84 
8-23 

— f  gaiigue  0-32=99-23  Karsten. 
0*40,       *'      0-48=99-62  Karsten. 
0-68,       "      0-95-99  72  Karaten 
— =99-77  Karateii. 
0-67,  ti  0-26=96  24  Stromeyer. 
0*60-100  SdmabeL 

a— 14.  Siegen,  SpharancL 

38-22 

43-69  17-87 

0-24 

0-08=100  SchnabeL 

D.— 16.  Ehronfriedersdorf;  Oti^ 

,  38*35 

86-81 

25-31 

— =100*47  Magnns. 

E.— 16.  Mitterberg,  Tyrol 

39-61 

61-16 

1-62 

7-72 

=100Klwien.    G.=3-786- 

F.— 17.  Pohl,  Voigtland       (|)  41-98 

18.  AUevard,  laere              41-8 

19.  Autua                            40-4 

20.  Vizelle,  Is^re                 42-6 

21.  Salzburg                        4031 

45-06 

42-8 

45-2 

48-6 

43-86 

0-6 
10 

2-67 

12-16 

16-4 

12-2 

12-8 

10-46 

— =99-16  PritJMdie.    G.=8-616 

— =100  Berthier. 

— =98-4  Berthier. 

— =100  Berthier. 

0-40,  Fe  4-07=101-76  Sommer. 

G.— 22.  Altenberg 

*eC 
6404 

HfnO        ttgO 
16-66         

OaO 
20-12,  Si  1-10  Monheim. 

H.— 2J>.  Neudorf 

*Z4.  Erzberg,  Styria 

79-34 
7987 

9-69 
016 

7-60 

10-88 

6;43=101-06Pei8cheL 
11-91=100-82  Sander. 

1.— 26.  Plymouth,  Vt 


74-28        6-66        16-40 
*  9*78  gangue  remored. 


,  Pe  0*30,  inaoL  1-40=98-94  C 


Sdmabel  has  analysed  many  oree  from  different  mines  in  Siegen,  referable  to  diviaioa  B  {wem 
La). 

Pyr.,  etcr— In  the  dosed  tube  decrepitates,  evolves  carbonic  oxyd  and  carbonic  add,  blackens 
and  becomes  magnetic  B.B.  bladcens  and  fuses  at  4  6.  With  the  fluxes  reacts  for  iron,  and  with 
soda  and  nitre  on  platinum  foil  generally  gives  a  manganese  reaction.  Only  slowly  acted  upon 
by  cold  add,  but  dissolves  with  brisk  effervescence  in  hot  muriatic  add.  Exposure  to  the  atmo- 
sphere darkens  its  color,  rendering  it  often  of  a  blackish-brown  or  browniah-red  oolor. 

Obs. — Siderite  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  day  slate,  and  as  day  iron 
stone  in  connection  with  the  Coal  formation  and  many  other  stratified  deposits.  It  is  often  assod- 
ated  with  metallic  ores.  At  Freiberg  it  occurs  in  silver  mines.  In  Cornwall  it  aooompames  tin. 
It  is  also  found  accompanying  copper  and  iron  pyrites,  galenite,  vitreous  copper,  etc  In  New 
York,  according  to  Beck,  it  is  ahnoet  always  associated  with  specular  iron.  Occasionally  it  is  to 
be  met  with  in  trap  rodcs  as  mherotideriU, 

In  the  region  in  and  about  Styria  and  Oarinthia  this  ore  forms  extensive  tracts  in  gneiss,  which 
extend  along  the  chain  of  the  Aipa,  on  one  side  into  Austria,  and  on  the  other  into  Salzburg.  At 
Harzgerode  in  the  Harz,  it  occurs  in  fine  crystals  in  gray^wadEC ;  also  in  Cornwall,  Alston-Moor 
and  Devonshire. 

The  SpJierasiderUe  occurs  in  greenstcme  at  Hanau,  Steinheim,  and  Dransberg,  and  many  other 
places.  Clay  iron-stone,  which  is  a  siliceous  or  argillaceous  carbonate  of  iron,  occurs  in  coal  beds 
near  Glasgow ;  also  at  Mouillar,  Magcscote,  etc,  in  France,  etc 

In  .the  United  States,  in  Vermont,  at  Plymouth.  In  Mass.,  at  Steriing.  In  Oorukj  at  Boxbun, 
an  extensive  vein  in  quarts,  traversing  gneiss ;  at  Monroe,  Lane's  mine,  in  small  quantities.  la 
N,  Yorkf  at  the  Sterling  ore  bed  in  Antwerp,  Jefferson  Ca,  Id  rhombohedral  ciystals ;  at  the  Boa- 
sie  iron  mines,  St.  Lawrence  Co.  In  K  CcaroUna,  at  Fentress  and  Harlem  mines.  The  aigilla- 
oeous  carbonate,  in  nodules  and  beds  (day  iron-stone),  is  abundant  in  the  coal  regiona  of  Pena, 
Ohio,  and  many  parts  of  the  country.  In  a  clay-bed  under  the  Tertiary  along  the  west  aide  ^ 
CJiesapeake  Bay  for  50  ra. 
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Named  SjpherotidmU  bj  Hausmaxm  in  1818,  from  tbe  concretlonarj  yariety,  and  retained  by 
him  for  the  whole.  Haldinger  reduced  the  name  to  SideriiA^  the  prefix  sphtro  being  applicable 
only  to  an  unimportant  variety.  Beudant's  name  Siderose  has  an  unallowable  termination. 
CAolyMfa,  Qlocker,  ^oold  yield  to  Haidinger's  earlier  name  siderite,  as  recognized  by  7.  Kobell 
and  Kenngott 

Alt.— Spathic  iron  becomes  brown  or  brownish>black  on  exposure,  owing  to  a  peroxydation 
of  the  iron  and  its  passing  to  HmonUe  (9e*£L') ;  and  by  a  subsequeot  loss  of  water,  it  may 
pass  to  red  iron  ore  or  epeadar  iron  (Fe),  or  to  magneUie  (Po  Fe),  the  last  at  times  a  result  of 
deoxydation  of  Fe  Iby  organic  substances.  It  also  changes  by  substitution,  or  through  the  action 
of  alkaline  silicates,  to  ^uarlK, 


722.  RHODOOHROSmi.  Magnesium  acido  adreo  mineralisatum  Bergm.,  Sclagr.,  1782  (with- 
out descr.  or  loc.).  Bother  Braunsteinerz  [=:Bed  Manganese  Ore],  Bothspath,  Magnesium 
ochraoeum  rubrum,  Oxide  de  mangandso  oouleur  de  rose,  pt,  of  later  pari  of  IBth  cent,  (it  being 
confounded  with  the  silicate  analyzed  by  Ruprecht  in  1782,  and  Bergmann's  announcement 
being  doubted).  Luftsanres  Braunsteinerz  (or  Carbonate,  after  Bergm.)  pt  Lena^  Min.,  IL  1794 
(with  mention  of  druses  of  small  crystals  in  "  Rhomben,*'  others  in  "Fyramiden,"  but  with  dt 
of  Ruprecht's  anal).  Manganese  oxydS  carbonate  (after  Bergnl.)  j5!,  Tabl  comp..  Ill,  1809. 
Dichter  Rothstein  pt  Sausnt^  Handb.,  302,  1818.  Rhodochrositi  ?  Kohlensaures  Magnesium 
oxydul  (fr.  Lampadius's  anaL  of  a  Kapnlk  sp'n,  in  his  Pr.  Gh.  Abh.,  iil  289, 1800),  Mauenu, 
ib.,  1081,  1813.  Carbonate  of  Manganese.  Manganspath  Wem.  Dialogite  Jasche,  Germar, 
Schw.  J.,  xxri.  119=BUlttrige  Rothmanganen  Jasche^  Kl  Mln.  SchrifU,  4,  1817.  Diallogite 
(wrong  Orthogr.).  Rosenspath,  Himbeerspath,  BreUh.^  Handb.,  228,  229,  1841  (Char.,  67,  68, 
1832). 

Rhombohedral.  5Ai?  =  106^  61',  (?A^  =  136^  31J';  a=0-8211. 
Observed  planes :  0 ;  rhombohedrons,  H^  -i,  -2 ;  scalenohedrons,  1*,  y ; 
prism,  i-2.  Cleavage  :  -B,  perfect.  Also  globular  and  botryoidal,  having 
a  columnar  structure,  sometimes  indistinct.  Also  granular  massive ;  occa- 
sionally impalpable ;  incrusting. 

H.=3-5— 4-6.  G.=3-4-3-7;  3-592,  Kapnik.  Lustre  vitreous  inclin- 
ing to  pearly.  Color  shades  of  rose-red;  yellowish-gray,  fawn-colored, 
dark  rea,  brown.  Streak  white.  Translucent — subtranslucent.  Fracture 
uneven.    Brittle. 

Oomp. — ^Mn  C= Carbonic  acid  38*6,  protozjd  of  manganese  61 '4;  bat  part  of  the  iin  usually 
replaced  by  lime  (CaX  and  often,  also,  by  magnesia  {iiig\  or  iron  {te) ;  and  sometimes  by  cobalt 
(Co),  when  the  color  is  of  a  deeper  red,  and  G. =3*6608,  Bergemann  (anal  11).  Analyses:  1, 
Griiner  (Ann.  d.  M.,  IIL  xyiiL  61);  2,  Berthier  (Ann.  d.  M.,  vi  595);  3-6,  Stromeyer  (G.  Anz. 
Gott,  1081,  1848);  6,  Kersten  (J.  pr.  Oh.,  xxxviL  163);  7,  8,  R  Kane  (PhiL  Mag.,  Jan.,  1848) 
9,  HUdebrand  (Verh.  nat.  Nassau,  xiv.  434);  10,  Birnbacher  (Ann.  Oh.  Pharm.,  xcviil  144);  11, 
Bergemann  (Verh.  nat  Ver.  Bonn,  111,  1857): 

AgC 

0-8,  Hn  0-l=99-7  Gruner. 

1-6=100  Berthier. 

7-26,  fi  0-05=99-84  Stromeyer. 

3'80,  fi  0-44=99-70  Stromeyer. 

il-43,  fi  0-31=99-96  Stromeyer. 

4-28,  fi  0-83=99-44  Kersten.     G.=8-563. 

— f  day  0'33,  org.  matters  A  loss  10*11  Zaua 

— ,  day  0-37,  org.  matters  &  loss  6*22  Kane. 

4-28=100  Hildebrand. 

— =99-79  Birnbacher. 

109,  Co  3*71,  Si  l-36=99-ll  Bergemann. 

Pyr.,  etc.— B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  strongly,  Vut  is  invisible. 
Ifith  jBalt  of  phosphorus  and  borax  in  O.F.  gives  an  amethystine-colored  bead,  11  RF.  becomes 


inO 

teO 

CaC 

L 

971 

0-7 

10 

2.  Freiberg 

89-2 

7-3 

8-9 

3.        " 

73-70 

675 

1308 

4.  Kapnik 

89-91 

6-05 

6.  Nagyag 
6.  Voigtsberg 

86-64 

10-58 

81-42 

8-10 

10-81 

7.  Ireland 

74-55 

15-01 

ir. 

8.        " 

79-94 

11-04 

2-43 

9.  Obemeisen,  cry5(. 

89-55 

099 

6-18 

10. 

91-31 

306 

5-71 

11.  Ebeinbreitbach 

90-88 

207 
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colorless.  With  soda  on  platinum  foil  a  bluish-green  manganate.  DisBolyes  with  effervescence 
in  warm  muriatic  acid.  On  exposure  to  the  air  changes  to  brown,  and  some  bright  rose- red 
yarieties  become  paler. 

Obs. — Occurs  commonly  in  veins  along  with  ores  of  silver,  lead,  and  copper,  and  with  othei 
ores  of  manganese. 

Found  at  Schemnitz  and  Eapnik  in  Hungary;  Nagjag  in  Transylvania;  near  Elbingerode  in 
the  Harz;  at  Freiberg  in  Saxony;  at  Glendree  in  the  County  of  Glare,  Ireland,  where  it  forms  a 
layer  2  in.  thick  below  a  bog,  and  has  a  yellowish-gray  color  (anal  7,  8);  botryoidal  at  Harts 
hill  in  Warwickshire. 

It  has  been  observed  in  a  pulverulent  form,  coating  triplite,  at  Washington,  Conn.,  on  the  land 
of  Joel  Camp ;  in  New  Jersey,  with  franklinite  at  Mine  EUll,  Franklin  Furnace.  Abimdant  at  the 
silver  mines  of  Austin,  Nevada ;  at  Placentia  Bay,  Newfoundland,  in  slates,  fawn-colored  and 
brown,  containing  84*6  Mn  0,  with  14'4  silica. 

Named  rhodoc^vsiie  from  ^¥,  a  nwe,  and  xP*^*^i  color;  and  dkUogUe^  from  ^laXoyii,  douU,  The 
latter  name  is  attributed  to  Jasche  by  Germar  (\.  a). 

Alt— Quartz  pseudomorphs  occur  near  Ellein-Yoigtsberg. 

723.  SMITHSONmi.  Calamine  pt.  Galmei  pt  Zincum  acido  aero  mineralisatum  Bergm^ 
Sdagr.,  144,  1782,  Opusa,  il  209,  1780  (from  his  own  anal.).  Zinkspath,  Kohlengalmei,  Germ, 
Carbonate  of  Zinc  Smithsonite  BeuA,  Tr.,  iL  854, 1832.  Zinkspath,  Kapnit  (or  Capnit),  BreUK^ 
Handb.,  241,  236,  1841.  Herrerite  Dd  Rio  \a  Smithsonite  F,  A.  Cfenlh,  Proc  Aa  ScL  Philad., 
viL  282.    Diy-bone  Miners. 

•  Ehombohedral.  JS  A  ^=107°  40'  O  A  ^=137^  3' ;  ^5=0-8062.  Ol>- 
iserved  planes :  0 ;  rliombohedrons,  li,  4,  -J-,  -2,  -J,  -6 ;  Bcalenobedron 
r ;  prism  i-2.  4  A  ^=137°  r,  2  A  2=80°  33',  i  A  J=68°  14',  6  A  5=64^ 
17',  0  A  4=155*^  2'.  H  generally  curved  and  rough.  Cleavage :  Ji  per- 
fect. Also  reniform,  botryoidal,  or  stalactitic,  and  in  crystalBne  incrus- 
tations; also  granular,  and  sometimes  impalpable,  occasionally  earthy  and 
friable. 

H.=5.  G. =4— 4-45;  4*45,  Levy;  4*42,  Haidinger.  Lustre  vitreous, 
indining  to  pearly.  Streak  wliite.  Color  white,  oiten  grayish,  greenish, 
brownish-white,  sometimes  green  and  brown.  Subti'ansparent — ^translucent. 
Fracture  uneven — imperfectly  conchoidal.     Brittle. 

Oomp.,  Var. — 2n  C= Carbonic  acid  35 '2,  ozyd  of  zinc  64*8=100:  but  part  of  the  protozyd 
of  zinc  often  replaced  by  that  of  iron  or  manganese,  and  hy  traces  of  lime,  magnesia ;  sometimes 
by  oxyd  of  cadmium  (anal.  9). 

Varieiies. — (I)  Ordinary,  (a)  Crystailized ;  (h)  botryoidal  and  etaiactiHcj  common;  {c)  granular 
to  compact  massive;  {d)  earthy^  impure,  in  nodnlar  and  cavernous  masses,  varying  fVom  grayish- 
white  to  dark  gray,  brown,  brownish-red,  brownish-black,  and  often  with  drusy  surfaces  fn  the 
cavities ;  "  dry-bone  "  of  American  miners. 

Yab.  depending  on  ComposiUon,  (1)  Containing  less  than  5  p.  c  of  any  other  carbonate,  and 
without  copper;  anal.  1-10. 

(2)  Ihrrifsrous  (Zinkeisenspath),  containing  over  20  p.  c.  of  carbonate  of  iron;  capniie  Breith., 
liavingi2Ai?=107^  7',  Breith.;  anal.  11-20. 

(S)  ManganiferouSj  containing  over  5  p.  c.  of  carbonate  of  manganese ;  G.=8'96— 4'2 ;  anal 
21-24. 

(4)  Oupriferoiis,  fferreriie  of  Del  Bio,  apple-green,  with  rhombohedral  doavage ;  anal.  25.  There 
are  no  lines  of  strong  demarcation  between  these  varieties  based  on  composition. 

Analyses:  1,  2,  Smithson  (Nicholson^  J.,  vi.  76);  3,  Heidingsfeld  (Ramm.  5th  SuppL);  4, 
Sclimidt  (J.  pr.  Ch.,  IL  257);  5,  Elderhorst  (G.  Rep.  Arkansas,  153,  1858);  6,  7,  H.  Risse  (Verb, 
nat  Ver.  Bonn,  86,  1865);  8,  v.  Kobell  (J.  pr.  Ch.,  xzviiL  480);  9,  Long  (Jahrb.  Min.  1858,  289), 
10,  Marigny  (Ann.  d.  M.,  V.  xL  672);  11-15,  Monheim  (Ramm.  Sd  SuppL,  131,  J.  pr.  Ch.,  zlix 
382);  16-20,  IL  Risse  (1.  c.);  21,  Karsten  (Syst  d.  MetaH,  iv.  426);  22-24»  MonheiTi  (L  \^;  3^ 
Genth  (Am.  J.  Sci.,  II.  xx.  119): 

C.       2n        te      tb 

i  —1.  Somersetshire  35'2      64  8       =100  Smithson.    a.=r4*S39 

2.  Derbyshire  34*8      66-2       =100  Smithson. 
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0  2n       *e  tb 

3.  Alteuoerg  85-13  64*66  0-16,  Si  015=100  Heidingsfeld. 

4  Moreanefc,  Belgium    33-78  68-06  0-34  »  Si  1-58,  fi  1-28=100-04  Schmidt. 

5.  Marion  Oo^  Ark.     [81-45]  66-97      ir,  — ,  Ca  1-07,  quartz  1-51=100  ElderhorsL 

2iiO  *eO  SnC  %0  CaC 

6.  Altenberg,  w.  crysU     98-24    062    0-15    0*23    0*20,  insol.  0-07=99-41  RisBe. 

7.  "        hrih.    »*         97-92    2*26    O'lO     ^.=100-28  Risse. 

8.  Nertschinsk  96-00    203     ^,  l"bC  112=99-15  Kobell. 

9.  Wiesloch,  ywK  8997    067     032    2-43,  OaC  3-36,  2nfl  194,  ZnS  0-47, 

sand  0*45  Long. 

10.  Algiers  90-10  1*74  2-30,  Idh  0  0*44,  3t8  3-30, 1?e  1-50,  sand 

0-30 =99-68  Marigny. 

B.— 11.  Altenberg,  ^  60-36  32-21  4-02  0-14  l-90,ca]amine2-49=101-llM.  a.=415. 

12.  "  55-89  36-46  3-47  2-27,  calamine  0-41  =98  50  M.    G.=4-04. 

13.  "  58-52  35-41  3-24  367,  calamine  048 =10  r82  Monheim. 

14.  "  71-08  23-98  258  2-54=100-18  Monheim. 

15.  "  40-43  53-24  2-18  5-09=100-94  Monheim. 

16.  "        w.  crysL  88-72  10*30      ir,  0-10  1-02,  insol.  018=100-32  Risse. 

17.  "        Uek^gn,  84-92  13-46  0*43  037  1-08,  insoL  <r.=  100-21  Risse. 

18.  "       ytoK-gn.  78-32  15-66  5-28  tr.  1-20,  insoL  <r.=lOO-4l  Risse. 

19.  "        ytpfk  77-31  15-43  116  404  166,  insol.  1-07=100-67  Risse. 

20.  "  67*89  29-88  1-30  tr,  1-17,  insoL  <r.= 10024  Risse. 

0.--21.  NertBchinsk  89-14  10-71     =99-85  Karsten. 

22.  Herrenberg,  ^.  86-78    2-24    7-62    444    098,  Si009,  Il<r.=101-15M.  a.=4-08 

23.  "  paiegn.    74-42    3-20  14-98    3-88     1-68, Si 020, fl 0-56=9892 M.  a.=8-98 

24.  Altenberg,  ywA.-w.      84*92    1-68    6-80    2-84    1-58,  calamine  1-86 =99 '57  M.    G.=4-20 

D.— 26.  Albarradon,  Mex.        93-74  1-50    029    148,  CuC  3  42=100  43  Gentb 

But  a  part  of  the  24  analyses  of  Altenberg  smithsonite  by  H.  Risse  are  given  above^  Ho 
writes  the  formula  n2n  O+mlJ'o,  iin,  JIg,  Ca)  C.  The  ratio  of  the  1st  to  the  2d  member  in  anal 
16  (above)  is  7  :  1;  in  17,  5  :  1;  in  19,  8  : 1;  in  20,  2  :  1. 

Pyr.,  etc. — In  the  closed  tube  loses  carbonic  acid,  and,  if  pure,  is  yellow  while  hot  and  color- 
less on  cooling.  B.B.  infusible ;  moistened  with  cobalt  solution  and  heated  in  O.F.  gives  a  green 
color  on  cooling.  With  soda  on  charcoal  gives  zinc  vapors,  and  coats  the  coal  yellow  while  hot, 
becoming  white  on  cooling;  this  coating,  moistened  with  cobalt  solution,  gives  a  green  color 
after  heating  in  O.F.  Cadmiferous  varieties,  when  treated  with  soda,  give  at  first  a  deep  yellow 
or  brown  coating  before  the  zinc  coating  appears.  With  the  fluxes  some  varieties  react  for  iron, 
copper,  and  manganese.    Soluble  in  muriatic  acid  with  effervescence. 

Oba.— Smithsonite  is  found  both  in  veins  and  beds,  especially  in  company  with  galenite  and 
blende ;  also  with  copper  and  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally 
associated  with  calamine,  and  sometimes  with  Hmonite.  It  is  often  produced  by  the  action  of 
sulphate  of  zinc  upon  carbonate  of  lime  or  magnesia. 

Found  at  Nertschinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green;  at  Dognatzka  in  Hungary;  Bleiberg  and  Raibel  in  Oarinthia; 
Wiesloch  in  Baden,  in  Triassic  limestone;  Moresnet  in  Belgium ;  Altenberg,  near  Aix  la  Chapelle 
(Aachen),  in  concentric  botryoidal  groups.  In  the  province  of  Santander,  Spain,  between  the 
Bay  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Puente  Viosgo,  the  mountains 
being  only  four  leagues  from  the  coast ;  the  smithsonite  here  occurs  in  mountain  limestone ;  in 
other  places  it  is  found  in  dolomite,  probably  muschelkalk ;  it  is  in  vertical  lodes,  found  fre- 
quently in  scalenohedrons  as  a  pseudoraorph  after  caloite.  At  Ciguenza,  5  mUes  £.  of  Santan- 
der, the  lode  varies  in  width  from  1  to  2  meters  to  1  inch ;  the  mineral  is  drusy,  cavernous ; 
blende  is  abundant,  and  changes  into  pure  white  smithsonite ;  the  latter  also  occurs  like  chalce- 
dony, in  reniform  and  botryoidal  masses ;  it  sometimes  contains  galena  and  cenissite.  In  Eng- 
land, at  Roughten  Gill,  Alston  Moor,  near  Matlock,  in  the  Mendip  Hills,  and  elsewhere;  in 
&20tland,  at  Leadhills ;  in  Ireland,  at  Donegal. 

In  the  U.  States,  in  Conn.j  at  Brookfleld  in  very  small  quantities.  In  K  Jersey^  at  Mine  Hill, 
near  the  Franklin  furnace,  only  pulverulent  fVom  decomposition  of  zincite.  In  Fam^  at  Lancas- 
ter abundant,  and  often  in  fine  druses  of  crystals,  also  sometimes  pseudomorphous  after  dolo- 
mite ;  at  the  Perkiomen  lead  mine ;  at  the  Ueberroth  mine,  near  Bethlehem,  in  scaleuohedronsi 
also  an  earthy  variety  abundant  as  an  ore.  In  Wiscominj  at  Mineral  Point,  Shullsburg,  eta 
fsonstituiing  pseudomorphs  after  blende  and  calcite.    In  Minnesota^  at  Swing's  diggings,  K.W.  ot 
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Oiibuque,  et:.    In  Msamnri  and  Arkansas,  along  with  the  lead  ores  in  Lower  Eilurixui  I  mc 
Intone. 

Alt^ — Smithaonite  changes  through  the  action  of  alkaline  silicates  to  calamine  (2u'  Si+i  ^) ; 
or  becomes  incrusted  with  silica  and  forms  quartz  pseudomorpha.  It  is  also  sometimes  replaced 
hy  limonite  or  gothite.    The  concretionary  variety  from  Spain  has  a  nucleus  of  calamine. 

724.  ARAGONITB.  Spath  calcaire  crist.  en  prismes  hexagones  dont  les  deux  bouts  sont  strira 
du  centre  <l  laciroonferenoe,  id.  dont  les  deux  bouts  sont  lisses  (fr.  Spain),  Damla,  Cat  Cab.,  IL  60, 
62,  1*767.  Arragonischer  Apotit  Wem.,  Bergm.  J.,  L  95, 1788 ;  Klapr^  ib.,  L  299,  Grell's  Ann., 
1  887,  1788  (making  it  carbonate  of  lime).  Arragonisdher  Kalkspath  WenL,  Bergm.  J.,  il.  74^ 
1790  (after  Klapr.  anaL).  Arragon  Spar  (var.  of  Calc  Spar)  Kirwan,  Min.,  i  87,  1794.  Arra- 
gonit  Wem.,  Estner's  Hin.,  ii.  1039,  1796.  Ezoentrischer  Kalkstein  Karsten,  TabelL,  34,  74, 
1800.  Arragonite  (first  made  distinct  from  Oalo  Spar  through  cryst)  Bauffy  Tr.,  iu  1801,  and 
Broch.  ^n.,  l  676,  1800.  Iglit  (fr.  Iglo,  Transylyania)  EsTnarky  Bergm.  J.,  ill  99, 1798;  Igloit 
Kadelstein  Lenz,  Erbsenstein  pt,  Faserkalk  pt,  Schallenkalk  pt.,  Spruddstein,  Cferm,  CbuDr 
borazite  E.  D.  Clarke^  Ann.  FhU.,  IL  il  57,  147,  1821.  Tamovizit  BreUh^  Handb.,  252,  1841 ; 
TamoYidt  ffaid.,  Handb.,  1845.  Mossottite  Luca,  Gimento,  viL  463, 1868.  Oserskit  Breiih^ 
B.  H.  Ztg.,  xvii.  54,  1868. 

Stalactites  flos  Ferri,  Karmoreus  ramulosus,  Liniu,  Syst,  183, 1768.  Stalagmites  coralloidef 
Wallf  ii.  388,  1778.  Coralloidal  Aragonite.  Chaux  carbonate  ooralloides  S^  Tr.,  il  1801. 
Eisenbluthe  pt  Wem, 

Orthorhombic.  7  A  7=116°  10',  0  A  1-^=130°  50';  a:h:  ^=:1-1571  : 
1 :  1*6055.  Observed  planes :  0 ;  vertical,  7,  i-J,  i-l ;  domes,  ^i,  1-5,  f-i, 
2-5,  3-5,  5-?,  6-5,  9-5;  1-* ;  octahedral,  1,  6,  9, 1-5,  2-2,  6-|. 


0  A  1-5=130°  50' 
(?  A  1=126  15 
C>  A  1-2=137  15 


0  A  2-2=118°  25' 
0  A  i4=160  11 
O  A  1-5=144  13 


2-5  A  2-5,  top,=69°  30' 
1-5A1-5,  top,=108  26 
7Aa=121  55 


f\ 

1^ 

T 

J 

\ 

r^ 

583 


iK 


684 


A^Q^ 


\l 


an 


K^ 


\i^ 


s^ 


S86 


684A 


i^ir 


Crystals  usually  having  0  striated  parallel  to  the  shorter  diagonal.  Cleav- 
age: 7impertect;  i-5 distinct;  1-5 imperfect.  Twins:  composition-face  /. 
(1)  Consisting  of  two  individuals  ;  (a)  the  two  parts  with  the  planes  A 
largely  and  normally  developed,  f.  584  and  584a,  the  latter  a  section ;  pris- 
matic angles  116°  10'  (=7  A  7)  and  121"  55'  f=7Ai-i)  with  the  reentering 
angle,  and  also  the  opposite  salient,  116°  10  ;  (J)  i-5  undeveloped  on  one 
side,  and  the  form  consequently  a  six-sided  prism,  f.  585j  and  a  section  in 
f.  588a,  and  having  three  angles  of  116°  10'  (namely,  7a  7,  7  A  I\  and 
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«  A  t40,  two  of  121**  55'  (/A  t-?),  and  one  of  127^  40'  ( /  A  70  ;  the  simple 
form  of  f.  585  is  shown  in  f.  583 ;  (c)  similar  to  f.  584,  but  penetration 
twins,  the  two  parts  penetrating  and  crossing  one  another  at  middle,  as  in 
f.  586.  a  transverse  section  of  which  is  shown  in  f.  587  (it  may  also  be 
regarded  as  consisting  of  4  individuals,  arranged  as  represented  by  the  4 
nucleal  rhombs  at  the  centre  off,  687,  but  two  by  intersection  may  produce 
the  same  result).     (2)  Consisting  of  more  than  two  mdividuaU  ;  (a)  com- 


bined about  the  acute  angle,  as  the  form  consisting  of  three  individuals,  in 
f.  588b,  a  view  of  base,  or  section,  the  dotted  lines  showing  the  relatione 
of  the  constituent  parts ;  by  extension  of  the  combined  crystals  the  form 
may  be  a  hexagonal  prism,  either  of  simple  juxtaposition  or  of  penetra- 
tion ;  also  consisting  of  more  than  three  individuals,  588o ;  (J)  combined 
about  the  obtuse  angle,  as  in  £  588d,  which,  by  tlie  extension  of  the 
parts,  may  become  a  hexagonal  prism  with  or  without  recintering  angles  ; 
also  in  f.  588e,  in  which  die  three  individuals  extend  across  the  mid- 
dle, making  a  penetration  twin,  as  illustrated  by  the  numbering  of  the 
parts.  The  penetration  or  crossing  twins  often  have  the  different  parts 
very  unequally  developed  (one  or  two  of  the  three  individuals  extending 
across  and  not  the  otlier)  and  also  of  very  unequaJ  dimensions.  Figures 
588b  to  e  are  views  of  base  of  prism,  showing  the  usual  striae  parallel  to 
the  shorter  diagonal ;  angle  m=?-=116°  10',  71=127*'  40',  «=168*  30'.  (3) 
Twinning  often  many  times  repeated  in  tlie  same  crystal,  producing  suc- 
cessive reversed  layers,  the  alternate  of  which  may  be  exceedingly  thin,  a 
structure  illustrated  in  f.  588f  ;  often  so  delicate  as  to  produce  by  the  suc- 
cession a  fine  striation  of  the  faces  of  a  prism  or  of  a  cleavage  plane. 

Also  globular,  reniform,  and  coralloidal  shapes ;  sometimes  columnar, . 
composed  of  straight  or  divergent  fibres ;  also  stalactitic ;  incrusting. 

H.=3-5-4.  G.=2-931,  Haidinger;  2-927,  Biot;  2-945-2-947,  small 
crystals,  and  others  when  pulverized,  Beudant ;  2*932,  fr.  Kammsdorf 
Sdimid.    Lustre  vitreous,  sometimes  inclining  to  resinous  on  surfaces  of 
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fracture.     Color  white ;  also  gray,  yellow,  green,  and  violet ;  streak  nntol- 
ored.     Transparent — translucent.    Fractui^e  subconchoidal.    Brittle. 

Var« — 1.  Ordinary,  (a)  Grjatalliced  in  simple  or  Gompound  crystals,  the  latter  much  the  moet 
oommon ;  often  in  radiating  groups  of  acicular  crystals,  {b)  Columnar ;  a  fine  fibrons  yariety 
with  silky  lustre  is  called  Satin  spar,    (c)  Kassive. 

2.  Scaly  massive;  snow-white  {Schaumkalk) ;  G.= 2*984;  from  Wiederstadt,  a  pseudomorph 
after  gypsum. 

8.  StalacU'Uc  or  stalaffmiiic  (either  compact  or  fibrous  in  structure);  as  with  calcite;  ^mtdd- 
thin  is  stalactitic  from  Carlsbad. 

4.  OaraUoidal;  in  groupings  of  delicate  Interlacing  and  ooalesdng  stems,  of  a  snow-white  color, 
and  looking  a  little  like  coraL 

5.  Tamovidte;  a  kind  containing  carbonate  of  lead,  from  Tamowits  in  Silesia;  it  has  /A  /= 
116'  13\  and  0  A  14=144**  16',  Websky. 

MossoUiU  is  a  light  green,  columnar,  radiated  variety,  fh>m  the  Lias  of  Gcr&lco,  in  Tuscany, 
containing  nearly  7  p.  c.  of  carbonate  of  strontian  and  a  trace  of  copper;  G.=2'684.  OserMit  is 
only  columnar  aragonite  from  Nertachinsk,  Silesia ;  Gr.=2*854— 2-866.  • 

Slender  crystals  from  Gross-Kammsdorf;  near  Saalfeld,  owe  their  tapering  form  to  the  planes 
9-i,  6,  and  9  (Schmid,  Fogg.,  czzvi.  147).    Figs.  683,  685,  688  are  from  Naomann. 

Oomp.— Ca 0,  like  calcite, = Carbonic  acid 44,  lime  66=100.  Analyses:  1-4,  Stromeyer  (De 
Arag.;  also  Schw.  J.,  ziii.  862,  490,  Gilb.  Ann.,  zliil  xlv.  xlvii  zlix.  li  liy.  bdii);  5,  6,  Nendtwk± 
(Yersamml  ung.  Naturf.  Neusohl,  1846) ;  7,  Botlger  (Pogg.,  zlvii  497) ;  8,  Stieien  (Arch.  Pharm., 
IL  IxiL  81) ;  9,  Winkler  (B.  H.  Ztg.,  xxiv.  819) : 


CaC 


SrC      l"bC         S 


3Pe«£[« 


1.  Brisgau 

97  0963 

2-4609 

2.  Nertschinsk 

97-9834 

1-0983 

3.  Kschwege 

96-1841 

2-2390 

4.  Aussig 

98-00 

1-0146 

6.  Herrengnmd 

98-62 

0-99 

6.  Retzbanya 

99-81 

0-06 

7.  Tamowitzite 

95-940 

8.  Papenberg 

97-89 

2-22 

9.  Alaton-Moor 

97-35 

3-859 


0-4102      =99-9674  Stromeyer. 

0-2678      =99-3846  Stromeyer. 

0-3077      0-2207=98-9616  Stromeyer. 
0*2139      0-1449=:99-3733  Stromeyer. 
0-17    Fe  0-11  =99-89  Nendtwich. 
0-33  CuC  0-19=99-89  Nendtwich. 
0167        =99-966  Bottger. 

=fi  0-39=100  Stieren. 

,  Mg  C  2-49,  Ca  P  <r.=99-84  W. 


Delesse  finds  in  the  aragonite  of  Herrengrund,  near  Keusohl,  Hungary,  no  strontia,  and  0*13 
p.  a  of  water.  A  Thumberg  yariety  afforded  K  Biegel  (Jahrb.  pr.  Pliarm.,  xriii,  348),  2*2  p.  a 
of  carbonate  of  strontian.  A  fibrous  variety  from  Dufton  in  Cumberland  afforded  4*26  p.  a  of 
MnC. 

Kersten  detected  2-19  p.  a  of  carbonate  of  lead  in  one  specimen.  Tlie  Spruddstein  of  Carlsbad 
contains  0*69  p.  c.  of  fluorid  of  calcium  and  0-27  of  arsenic.  Jenzsch  reports  moat  aragonites  as 
containing  fluorine,  and  finds  in  one  of  unknown  locality  CaF  8*27,  Ca*P  1-24  p.  & ;  G.=2«830. 

Luca  gives  for  the  MossoUiU  (L  c)  C  41-43,  Oa  50-08,  Sr  469,  Ou  0-96,  Fe  0-82,  P  <r.,  fi  1-86= 
99*83.    Plattner  found  only  carbonate  of  lime  in  the  oserskite. 

Aragonite  and  calcite  were  the  first  case  of  dimorphism  observed.  Kirwan  suggested  in  1794 
that  the  prismatic  form  was  due  to  the  presence  of  stjx>ntia,  which  Stromeyer  disproved  in  1813. 

IPyr^  etc — B.B.  whitens  and  falls  to  pieces,  and  sometimes,  when  containing  strontiay  imparts 
a  more  intensely  red  color  to  the  flame  than  lime ;  otherwise  reacts  like  calcite. 

Obs. — The  most  common  repositories  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore  (where 
it  occurs  in  coralloidal  forms,  and  is  denominated ,/ZM-/<srrt,  ^^  flower  of  iron**),  basalt,  and  trap  rock ; 
occasionally  it  occurs  in  lavas.  It  is  often  associated  with  copper  and  iron  pyrites,  galenite,  and 
malachite.  It  is  forming  at  an  old  mine  in  Monte  Vasa,  Italy,  at  a  temperature  below  the  boiling 
point  of  water.  It  constitutes  the  pearly  layer  of  shells.  Minute  pointed  crystals  occur  in  drusy 
cavities  in  the  sinter  of  the  thermid  springs  of  Badea 

First  discovered  in  Aragon,  Spain  (whence  its  name,  the  word  in  Spain  having  but  one  r),  at 
Molina  and  Valencia,  near  Migranilla,  in  six-sided  prisms,  with  gypsum,  imbedded  in  a  ferruginous 
clay.  Since  found  at  Bilin  in  Bohemia,  in  a  vein  traversing  basalt  in  fine  prisms ;  at  Breisgau  in 
Baden ;  at  Baumgarten  and  Tamowitz  in  Silesia ;  at  Leogang  in  Salsburg,  Austria ;  in  Waltsch, 
Bohemia,  and  many  other  places.  The  flos-ferri  variety  is  found  in  great  perfecUon  in  the  Sty- 
nan  mines,  coating  cavities  and  eveu  caves  of  oonsiderable  extent,  and  associated  with  spathic 
iron.  At  Duffcon,  a  silky,  fibrous  variety,  q^ed  satin  spar,  occurs  traversing  shale  in  thin  v^na, 
generally  associated  with  pyrite.  In  Buckinghamshire,  Devonshire,  etc,  it  occurs  in  stalactitic 
forms  in  caverns,  and  of  snowy  whiteness  at  Leadliills  in  Lanarkshire. 
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Aragonite  in  flbrons  crus.d  and  other  forms  occurs  in  serpentine  at  Hoboken,  N.  J.  (it  bin 
been  called  maguesite).  Coralloidal  aragonite  occurs  sparingly  at  Lockport,  N.  Y.,  coating  gjpsum 
iu  geodes ;  at  Edenville,  N.  Y.,  lining  cavities  of  arsenopyrite  and  cube  ore ;  at  the  Parish  ore 
bed,  Rossie,  N.  Y. ;  at  Haddam,  Conn.,  in  thin  seams  between  layers  of  gneiss ;  at  New  Gkirden 
in  Chester  Oo.,  Penn. ;  at  Wood's  Mine,  Lancaster  Ck).,  Penn. ;  at  Warsaw,  UL,  lining  geodes ;  oii 
the  north  boundary  of  the  Creek  nation,  16  m.  from  the  crossing  of  the  Arkansas,  in  hexagonaJ 
cryntals  nearly  |  in.  through. 

Alt. — Aragonite  may  undergo  similar  changes  with  caldte.  It  also  passes  to  calcite,  through 
paramorphisro.  Pseudomorphs  of  copper  ahdt  aragonite  are  reported  from  Bolivia,  and  also 
from  Corocoro,  Peru. 

726.  BffANGANOOALOITB.    Manganooalcit  JBreifh,,  Pogg.,  Ixix.  429,  1846.    Pasriger 

Braunspath  Wem, 

In  rhombic  pri&ms  like  aragonite,  and  closely  related  to  that  species. 
Cleavage  lateral,  also  brachydiagonal.     Radiatea  fibrous  or  columnar. 

H.=4— 5.  G.=3-037.  Lustre  vitreous.  Flesh-red  to  dull  reddish- 
white.     Streak  colorless.     Translucent. 

Oomp. — 2  Jin  C-f-(6a,  lifg)  C,  with  a  little  of  the  manganese  replaced  by  iron ;  or  of  the  genera] 
formula  A  C.  Analyses:  1,  Bammelsberg (Pogg.,  IzyiiL  511);  2,  Missoudakis  (Jahrb.  Min.  1846, 
614): 

1.  Un  C  6*7*48        te  0  3*22        Ag  Q  9*97        Oa  C  18'81=99-48  Ramm. 

2.  77-98  8-31  18'7 1=100  Missoudakis. 

Tyr.j  eto« — Same  as  for  rhodochrosite. 

Obs. — From  Schemnitz  in  Hungary,  with  quartz,  blende,  galenite,  etc. 

Thomattb  Mayer  (Jahrb.  Min.  1845,  200).  A  carbonate  of  iron,  occurring  in  pyramidal  crys- 
tallizations which  are  said  to  be  orthorhombic ;  also  massive.  G.=8'10.  Lustre  pearly.  An 
analysis  by  Meyer  afforded  C  38-89,  fe  53-72,  Mn  0-65,  Mg  0-43,  Oa  1-52,  Xl  4-26,  Si  604=100. 
From  Bleis-Bach,  in  Siebengebirge.    Named  after  Prof.  Thoma  of  Wiesbaden. 

Junckerite  of  Duft'^oy  was  described  as  haying  the  same  characters,  but  proved  to  be  only 
common  spathic  iron ;  and  the  same  fate  may  befidl  thomaite. 


726.  WTTHERmS.  Terra  ponderosa  acrata  WWtering^  TrL  Bergm.  Sciagr.,  29,  1783,  PhiL 
Trans.,  298,  1784.  Witherit  Wem.^  Bergm.  J.,  1790,  il  225.  Aerated  Barytes  WaU,  Mem. 
Manchester  Soc,  ill  599,  1790.  Barolite  Kirwarif  Mm.,  L  134,  1794.  Kohlensaurer  Baryt 
Germ,    Baryte  carbonate  ^. 

Orthorhombic.     /A  7=118°  30',  0  A  l-i=128°  45' ;  a:bi  c=l-246  : 


689 


590 


694 


I  :  1-6808.     Observed  planes,  7,  J,  i,  1,  f ,  2.     Oa  1=124**  35i',  7  A  1= 
145°  24^', /A  2=160°  58^',  7 A  1=155°  18^',  7a  ^=125°  57^,  7Ai= 
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109^  55V,  1  ^  Ij  mac.,=130°  13^  brach.,  89°  57',  bas.,  110°  49',  Twins: 
all  the  annexed  figures,  composition  parallel  to  /;  reentering  angles  some- 
times  observed.  Cleavage:  /distinct;  also  in  globular,  tuberose,  and 
botryoidal  forms;  structure  either  columnar  or  granular;  also  amor- 
phous. 

H.=3— 3*75.  G.=4:*29— 4'35.  Lustre  vitreous,  inclining  to  resinous, 
on  surfaces  of  fracture.  Color  white,  often  yellowish,  or  grayish.  Streak 
white.     Subtransparent — translucent.    Fracture  uneven.     Brittle. 

Oomp. — ^^a  C=CaTbonic  add  22*3,  baiyta  7'7-t=10O.  Analyses  of  the  Atiglesarke  mineral: 
Elaproth  (Beitr.,  L  260,  IL  84)  obtained  C  22,  Ba  18;  Withering  (1.  a),  0  21*4,  Ba  78-6. 

Thomson's  Stdphaio-carbonate  of  Baryta  (Bee.  Gen.  Sol,  i.  875,  1835,  and  Min.,  i.  106)  is  wither- 
ite  incrusted  by  barite,  as  shown  by  Heddle  (PhIL  Ha^  lY.  xiiL  637X  who  analyzed  spedmena 
from  Hexham  in  Northumberland,  and  Dufton  Fells  in  Westmoreland. 

Pyr.,  etc.— B.B.  fuses  at  2  to  a  bead,  coloring  the  flame  yellowish  green ;  after  fusion  reacts 
alkaline.  B.B.  on  charcoal  wil^  soda  fUses  easily,  and  is  absorbed  by  the  coaL  Soluble  in  dilute 
muriatic  acid ;  this  solution,  even  when  very  much  diluted,  gives  with  sulphuric  add  a  white 
precipitate  which  is  insoluble  in  adds.. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  associated  with  galenite,  in  yeins  traversing  the 
coal  formation ;  at  Fallowfleld  near  Hexham  in  Northumberland,  in  splendid  crystals,  sometimea 
transparent,  and  occasionally  6  in.  long ;  at  Anglezarke  in  Lancashire,  a  fibrous  variety ;  at  Arken- 
dale  in  Yorkshire;  near  St  Asaph  in  Flintshire;  Tamowitz  in  SUesia;  Szlana,  Huiifgary ;  Leo- 
gang  in  Salzburg;  Peggau  in  Styria;  Zm^ff  in  the  Altai;  some  places  in  Sidly;  the  mine  of 
Arqueros,  near  Coquimbo,  Chili ;  L.  Etang  Island ;  near  Lexington,  Ky.,  with  barite. 

Witherite  is  extunsively  mined  at  Fallowfield,  and  is  used  In  chemical  works  in  the  manuikc- 
tnre  of  plate-glass,  and  in  France  in  makingj>eet-8ugar. 

Alt— Withttrite  is  altered  to  barite  (Ba  S)  through  the  action  of  sulphate  of  lime  in  solataom 
at  the  ordinary  temperature,  or  by  the  action  of  other  sulphates  in  solution,  or  of  water  contain- 
ing sulphuric  acid. 

727.  BROMUTB.  Barytocaldte  J,  F.  W.  JohnsUm,  PhiL  Mag.,  HL  vl  1,  1835,  x.  373,  1837. 
Bicaloareo-carbonate  of  Barytes  (ftrom  a  wrong  anal.)  Thamsorif  Bea  Gen.  Sd.,  L  373,  1835. 
Bromlite  Thorns.,  Phil.  Kag.,  xi  45,  48,  1837.    Alstonite  BreUh^  Handb.,  li.  255,  1841. 

Orthorhombic.  I A  7=118°  60',  Descl.,  O  A  l-^=128*'  39' ;  a:h:  e= 
i'2504  : 1  :  1*6920.  Observed  planes:  0  ;  prism,  /;  octahedrons,  1,  2; 
domes,  l-X,  24.  0  A  14=143°  32^',  14  A  14,  bas.,=72°  65',  24  A  24,  bas., 
=111°  50',  1  A  1,  mac.,=130°  27',  1  A  1,  brach.,=89°  40'.  Twins :  double 
six-sided  pyramids,  with  angles  122°  30',  and  142° ;  reentering  angle  178° 
51'.     Cleavage:  /and  O  rather  indistinct. 

II.=4— 4-5.  G. =3*718,  Thomson;  3*706,  Johnston.  Lustre  vitreous. 
Colorless,  snow-white,  grayish,  pale  cream -color,  pink.  Translucent.  Frac- 
ture  granular  and  uneven. 

Oomp.— l^aC  +  CaC,  like  bar7tocalcite=Carb.  baiyta  66*8,  carb.  lime  33*7=100. 
Analyses:  1,  Johnston  (1.  c.);  2,  Thomson  (Phil.  Mag.,  xi  45);  8,  Delesse  (AnxL  Gh.  PhyaL. 
UL  xiiL  425);  4,  v.  Hauer  (Bor.  Ak.  Wien,  iv.  832,  1853)  : 


l^aC 

CaC 

SrC 

AnC 

1.  Bromley 

2.  Fallowfield 
8.          " 

4.           " 

62-16 
60-63 
65-31 
65-71 

30-29 
80-19 
32-90 
34-29 

6-64 
1-10 

=99-9  Johnston. 

9-18=100  Thomson. 

,  Si  0-20,  Mn  0-16=99-67  Delesse. 

,  Si  «r.=  100  Hauer. 

P3rr.,  etc. — Same  as  in  barytocalcite. 

Obs.— Found  at  tiie  lead  mine  of  Fallowfield,  near  Hexham  in  Northumberland,  with  witherite  • 
and  at  Bromley  Hill  near  Alston  in  Cumberland,  in  veins  with  galenite,  whence  the  name  Bronh 
lite,  tfiven  by  Thomson.     Most  English  mioeralogical  authors  have  set  aside  Th(  mson^s  noma 
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although  the  earliest  and  of  BritUh  origixii  for  Breithaupt's. 
reason  for  this. 


There  appears  to  be  no  sufficient 


728.  STRONTIANITE.  Strontianit  Suker,  Lichtenberg^s  Mag^  vil  3,  68,  Bergm.  J^  1791,  i 
6,  433.  Strontian  Wenu  Strontianit,  Kohlensaure  Strontianerdei  Klapr.^  Crell^s  Ann.,  1793i 
iu  189;  1794,  i.  99;  Beitr.,  I  268.  Mineral  from  Strontian,  Strontian  Spar  (not  Strontitess 
StrontiaX  Edpe^  Edinb.  Trans.,  iv.  8,  1798  (Art.  read  Nov.,  1793).  Carbonate  of  Strontiaa 
Strontiane  carbonated  Fr, 

Emmonite,  Oalcareo-carbonate  of  Strontian,  T/umson,  Rea  Qon.  SoL,  iil  415,  1836.    Bary* 
strontianite,  Stromnite,  S,  J^Ul,  Ed.  Phil  J.,  L  380,  1819. 

Orthorhombic*  /A  7=117°  19',  0  A  14=130°  5';  a  :  5  :  ^=1-1883  :  1  : 
1-64:21.  Observed  planes :  octahedi*ons,  i,  4,  1,  f ,  2,  3,  4,  8 ;  domes,  i-l, 
l-i,  H  24,  44,  64,  84, 124. 


o  A  i4=i49°  ir 

O  A  i=145  11 
(9  A  1=125  43 


0  A  14=144°  6' 
14  A  14,  bafi.,=71  48 
24A2-i,  bas.,=110  44 


1  A  1,  mac.,=130°  1' 
1  A  1,  brach.,=92  11 
1  A  1,  ba8.,=108  35 


596 


Cleavage:  /  nearly  perfect,  i4  in  traces.  Crystals  often  acicular  and 
in  divergent  groups.  Twins  :  like  those  of  aragonite.  0  usually  striated 
parallel  to  the  shorter  diagonal.  Also  in  colum- 
nar globular  forms ;  fibrous  and  granular. 

H.=3-5-4.  G.=3;605-3-713.  Lustre  vit- 
reous ;  inclining  to  resinous  on  uneven  faces  of 
fracture.      Color   pale   asparagus-green,   apple- 

freen ;  also  white,  gray,  yellow,  and  yellowish- 
rowii.     Streak  white.      Transparent — translu- 
cent.    Fracture  uneven.    Brittle. 

Oomp. — Carbonate  of  Strontia,  Sr  C=Oarbonic  add  29*8,  strontia  70*2 ;  bat  a  saiall  part  of  the 
strontia  often  replaced  by  lime. 

AnalTses:  1,  Klaproth  (Beitr.,  L  270,  IL  84);  2,  Stromoyer  (Unters.,  i.  193);  3,  Thomson  (Mul, 
L  108);  4,  Stromeyer  (1.  c.);  5,  Jordan  (Schw.  X,  Ivii.  344);  6,  Redickor  (Pogg.,  L  191);  7, 
Schnabel  (Eamm.  5th  SnppL) ;  8,  Von  der  Mark  (Yerh.  nat  Yer.  Bonn,  vL,  Jahrg.,  272): 


0 

Sr      Oa 

3Pe 

Mn 

H 

1.  strontian. 

30-0 

69-3     

0-5=100  Klapr. 

2.        " 

30-31 

65-60   3-47 

0-07 

0-07=99-52  Strom. 

8. 

30-66 

65-53    8-52 

0-01 

—99-72  Thomson. 

4.  Braunsdorf,  Sax. 

29-94 

67-52    1-28 

0-09 

0-07 =98-90  Strom. 

5.  Glausthfll,  ivhUe 

SO-59 

6514   3-64 

0-25—99-62  Jordnn. 

6.  Hamra,  Westph. 

SO-80 

65-30    3-82 

0-08=100  Redicker. 

I|^                    II                           41 

80-86 

64-32    4-42 

=99-60  Schnabel. 

s!     "        " 

SO'84 

63-57    4-80 

-99-21  Mark. 

Thomson  obtained  in  his  emnwnite  (1.  a)  SrC  82-69,  Cat)  12-50,  l^e  1-00,  zeolite  8*79=99-98. 
Traiirs  stromnite  aflfbrded  him  §r  C  6S-6,  BaS  (barite)  27*5,  CaO  2*6,  oiyd  of  iron  01 ;  color 
grayish-white;  G. =3-703.  It  w  pronounced  a  mixture  by  Greg  and  Lettsom.  It  is  from  near 
Stromnesa,  on  Pomoua,  one  of  the  Orkneys. 

P]nr«»  etc.— B.B.  swells  up,  throws  out  minute  sprouts,  fnses  only  on  the  thin  edges,  and  colors 
the  flame  strontia-red ;  the  assay  reacts  alkaline  after  ignition.  Moistened  with  muriatic  acid  and 
treated  either  B.B.  or  in  the  naked  lamp  gives  an  intense  red  color.  With  soda  on  charcoal  the 
pnre  mineral  f\ises  to  a  clear  glass,  and  is  entirely  absorbed  by  the  coal ;  if  lime  or  iron  bo  present 
they  are  separated  and  remain  on  the  surface  of  the  coal  Soluble  in  muriatic  acid ;  the  dilute 
K^ation  when  treated  with  sulphuric  acid  gives  a  white  precipitate. 

Obfl. — Occurs  at  Strontian  in  Argyleshire,  in  veins  traversing  gneiss,  along  with  galenite  and 
Mirlte,  in  acicular  diverging  and  fibrous  groups,  rarely  in  perfect  crystals ;  In  Yorkshire,  England  • 
Giant's  Oauseway,  Ireland;  Clausthal  in  the  Harz;  Braunsdor^  Saxony;  Leogang  in  Saltzburg 
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In  the  tJ.  States  it  cocxss  at  Schoharie,  K.  Y.,  in  gpranular  and  columnar  massep,  aod  also  ii 
crystals,  lorming  nests  or  geodes,  often  large,  in  the  hydraulic  limestone,  associated  vnih  barile 
pyrlte,  and  calcite.  At  Muscalongo  Lake  a  massive  and  fibrous  variety,  of  a  white  or  greenish, 
white  color,  is  sometimes  the  matrix  of  fluorite.  Ohaumont  Bay  and  Theresa,  in  Jefferson  Ck>. 
N.  Y.,  are  other  localities. 

Alt.— Strontianito  is  altered  to  oelestite  in  the  same  way  as  witherite  to  barite. 

729.  OERUSSrril.  ^ifiUBiov  Theqphr.,  eta,  Cernssa  P/t«.,  etc.,  Agric^  but  only  the  artificial 
Cerussa  nativa  ex  agro  Yicentino  Gesnerj  Foss.,  85,  1565.  Blyspath  (=Bleispath  G€rm.y 
Ifinera  Flumbi  spathacea,  Wall,  Min.,  295,  1747.  Plomb  spathique  JV.  Trl,  Wall.  Mm.,  1 536. 
1753.  Bly-Spat,  Spatum  Humbi  (the  hard);  Bly-Ochra,  Cerussa  nativa  (the  pulverulent), 
Cronstf  Min.,  1758.  Plumbum  addo  aereo  mineralisatum  Bergm.,  Opusc^  IL  426, 1780.  Wel^s* 
bleierz  Wem, ;  Plombe  blanche  lY. ;  White  Lead  Ore.  Kohlensaures  Blel  Germ. ;  Oarbonate 
of  Lead;  Plomb  carbonate  Fr.  Ceruse  Beud,,  Tr.,  iL  863,  1832.  Gerussit  EaidL^  Hondb.,  503, 
1845.    Igl^siasite  (Ziuo-Bleispath  Kersten)  Huot,  Min.,  618,  1841. 

Orthorhombic.  I^  7=117°  13',  0  A  1-1=130°  9*'  j  a:h:  (?=1-1852  : 
1  :  1-6388.  Observed  planes  :  0\  vertical,  /,  i-i,  t-i,  t-S,  l-][;  domes,  -J-l, 
H,  l-«,  2-1 ;  |-i,  i-i,  l4,  2-1,  3-X,  4-t ;  octahedral,  i,  i,  1 ;  2-5,  2-2.  1-5,  1-5. 

597 


598 


600 


•■•*^\ 


C>  A  1=125°  46' 
O  A  H=149  21 
0  A  14=144  8 
O  A  2-^=124  40 
/Aa=121  24 
a  A  24=145  20 
a  A  H=109  53 


2-i  A  2-5,  ba8.,=110°  40' 
14  A  14,  baa.,=71  44 
^  A  i-l,  bafi.,=39  45 
i-5  A  i-S,  ov.  i4,=122  43 
1  A  1,  mac, =130 
1  A  1,  brach.,=92  19 
1  A  1,  bas.,=108  28 


^^3^ 


Cleavage  :  /often  imperfect ;  24  hardly  less  so.  Crp- 
tals  usually  thin,  broad,  and  brittle;  sometimes  stout 
Twins :  very  common ;  composition  face  I^  producing 
usually  cruciform  or  stellate  forms.  1.  Consisting  of  two  individuals  ;  {a) 
similar  to  f.  584  under  aragonite,  p.  694,  or  to  f.  600  if  the  left  of  the  three 
rays  were  wanting ;  (J)  cruciform,  similar  in  mode  of  intersection  to  f.  586, 
687,  p.  695.  2.  Consisting  of  more  than  two  individuals  ;  {(i\  three-raj-ed, 
f.  600,  a  view  of  a  section,  showing  at  centre  the  position  of  tne  three  com- 
bined crystals ;  (5)  six-rayed,  f.  599,  which  may  consist,  like  the  last,  of 
three  combined  crystals,  if  the  crystals  cross  at  centre  so  as  to  make  a  pen- 
etration-twin ;  the  forms  sometimes  thin,  as  in  f.  599,  but  often  consisting 
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of  stout  crystals  similar  in  form  to  f.  697,  the  planes  /  in  this  form  having 
the  same  position  as  7^  /in  f.  599. 

Earely  fibrous,  often  granular  massive  and  compact.  Sometimes  stalao- 
titic. 

H.=3— 3-5.  G.=:6-4:65— 6480;  some  earthy  varieties  as  low  as  5*4:. 
Lustre  adamantine,  inclining  to  vitreous  or  resinous ;  sometimes  pearly ; 
sometimes  submetallic,  if  the  colors  are  dark,  or  from  a  superficial  change. 
Color  virhite,  gray,  grayish-black,  sometimes  tinged  blue  or  green  bv  some 
of  the  salts  of  copper;  streak  uncolored.  Transparent — subtranslucent. 
Fracture  conchoidal.     V  ery  brittle. 

Oomp^^i'b C=Carbonic  acid  165,  oxyd  of  lead  88-6=100.  Aaalyses:  1,  Westrumb  fl.  a); 
2,  Klaproth  (Beitr^  iiL  167);  3,  J.  A-  PhillipB  (Q.  J.  Oh.  Soc.,  iv.  176);  4,  Bergemann  (Chfim. 
Unters.  Bleib.,  167,  175);  6,  J.  L.  Smith  (Am.  J.  ScL,  IL  zz.  245)  : 

c       n 

1.  ZoUerfeld  16-00        81  -20,  te  0-60,  Ca  0-90=98-60  "Westrumb. 

2.  Leadhills  16  82=:98  Klaproth. 

8.  Durham  16*05        88*56=99*61  Phillips. 

4.  Eifel  1 6*49        88*61 =100  Bergemann. 

5.  Phenixville,  Pa-     16*88        83*76=  10014  Smith.    ^ 

Stalactites  from  Brigham's  diggings,  Wis.,  afforded  J.  D.  Whitney  (Upp.  Miss.  Rep.,  291,  1862) 
Carbonate  of  lead  93-84,  of  lime  0*18,  of  magnesia  ^.,  sesquiozyd  of  iron,  eta,  1*42,  clay  and  sand 
3-48=99-27.  Kersten  obtained  for  the  iglesiaaite  (Schw.  J.,  Ixy.  365)  l*bC  92*10,  ZnC  7*02= 
»9-12=6l»bC  +  2nC. 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  loses  carbonic  add,  turns  first  yellow,  and  at  a 
higher  temperature  dark  red,  but  becomes  again  yellow  on  coding.  B.B.  on  charcoal  fuses  very 
easily,  and  in  B.F.  yields  metallic  lead.    Soluble  in  dilute  nitric  acid  with  effervescence. 

Obft. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galenite  (sulphid  of 
lead),  which,  as  it  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of 
bicarbonate  of  lime.  It  is  found  at  Jobanngeorgenstadt  in  beautiful  crystals;  at  Nertschinskand 
Beresof  in  Siberia ;  near  Bonn  on  the  Rhine ;  at  Clausthal  in  the  Harz ;  at  Bleiberg  in  Carinthia; 
at  Mies  and  Przibram  in  Bohemia ;  at  Retzbanya,  Hungary ;  in  England,  in  Cornwall,  in  the  mine 
of  St  Minvers ;  delicate  crystals  10  in.  long  were  formerly  found  near  St  Austell  and  elsewhere; 
at  £.  Tamar  mine,  Devonshire ;  near  Matlock  and  Wirksworth,  Derbyshire ;  in  Cardiganshire, 
Wales ;  at  Leadhills  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals ;  in  Wicklow,  Ireland, 
magnificent,  sometimes  in  heart-shaped  mades.  In  pseudomorphs,  Imitating  anglesite  and  lead- 
hillite,  at  Leadhills. 

Found  in  Mass,,  sparingly  at  the  Southampton  lead  mine.  In  Penn.y  at  PhenizviUe,  in  fine  crys- 
tals, often  large ;  also  g>od  at  Perkiomen.  In  N.  York,  at  the  Rossie  load  mine,  but  rare.  In 
Virgima,  good  crystals  at  Austin's  mines,  Wythe  Go.  In  K  Carolina,  at  King's  mine,  Davidson 
Ca,  good.  At  Yalle's  diggings,  Mo.,  but  seldom  crystallized ;  in  Wisconsin  and  other  lead  mines 
of  the  northwestern  States,  rarely  in  crystals ;  near  the  Bine  Mounds,  Wis.,  at  Brigham's  diggings, 
in  stalactites. 

Alt. — Oerussite  occurs  altered  to  pyromorphite,  or  phosphate  of  lead ;  probably  through  the 
action  of  waters  holding  phosphate  of  lime  in  solution ;  also  to  galenite  (Pb  S)  through  the  action 
of  sulphuretted  hydrogen,  and  minium  by  ozydation ;  also  to  breunerite,  malachite,  and  chryso- 
oolla. 


730.  BARYTOOAI.OZTB.    Broolse,  Ann.  FhiL,  IL  vUl  114^  1824. 

Monoclinic.  67=73*^  52',  /A  7=106°  54',  0  A  14=149° ;  a  :  &  :  c= 
0-81035  : 1  : 1-29583.  0  A  l-i=147°  34',  0  A  i-i=106°  8',  U  A  l-i=138" 
34',  i\  A  i-i=124\  2-^  A  2-i,  over  6-6, =95°  8',  6-6  A  6-5,  adj.,=146°  6'. 
Cleavage :  /,  perfect ;   0^  less  perfect ;  also  massive. 
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eo8 


604 


f1^ 


2i««r 


86* 


H.=4.  G.=3-6363-8-66.  Lustre  %at 
reous,  iD  dining  to  resinous  Color  white^ 
grayish,  greenish,  or  yellowish.  Streah 
white.  Transparent — translucent.  Frao 
ture  uneven. 

Oomp.— Ba  C+Oa  C=(i  :&a+i  Ca)  C=CarboiULte  of 
baryta  66*8,  carbonate  of  lime  33 -^ =100.  Analyses :  1, 
GhUdren  (Ann.  Phil,  vilL  115);  2,  Delesse  (Ann.  Gh. 
Fharm.,  III.  xiii.  425) : 

BaC     CaC     §i 

1.  66-9      83-6       — =99-5  Ohfldren. 

2.  66-20    31-89    0-27=98-36  Delesse. 

P3nr.,  etc. — B.B.  colors  the  flame  yellowish-green, 
and  at  a  high  temperature  fUses  on  the  thin  edges  and  assumes  a  pale  green  color  (manganate  of 
baryta,  Plattner) ;  the  assay  reacts  alkaline  after  ignition.  With  the  fluxes  reacts  for  manganese. 
With  soda  on  charcoal  the  lime  is  separated  as  an  InHisible  mass,  while  the  remainder  is  absorbed 
by  the  coaL    Soluble  in  dilute  muriatic  acid. 

Obs. — Occurs  at  Alston-Moor  in  Cumberland,  in  attached  crystals  and  massive,  in  the  Sabcar^ 
boniferons  or  mountain  limestone.  Fig.  604  is  from  Brooke  and  MlUer.  Crystals  2  in.  long  haTe 
been  obtained. 


731.  PARXSTTB.    Musite  MBcUci'Spada,  1835.    Pariait  Jfydid-Spada^  Bunaen,  Ann.  Gh. 

Pharm.,  lUi.  147,  1845. 

Hexagonal.  In  elongated  double  six-sided  pyramids,  with  truncated 
apex;  basal  angle  164"^ 58',  pyramidal  120'' 34'.  Cleavage:  basal,  very 
perfect. 

H.=4:'5.  G.=4"35,  Bunsen;  4*317,  Dufr.  Vitreous;  cleavage-face 
pearly  or  resinous.     Color  brownish-yellow ;  streak  yellowish-white. 

Oomp.— (Ce,  La,  X)i)  C+i(Ca,  Ce)  F;  whence,  making  Ce  :  La  :  1)1=4 :  1  : 1,  as  in  Damoar  k 
Deville^s  anal,  the  percentage  is,  carbonic  acid  24-5,  protozyd  of  cerium  40-3,  protozyd  of  lantha- 
num 10*2,  protoxyd  of  didymium  10-4,  fluorid  of  caldnm  14*6=100.  These  chemists  show  thai 
the  water  found  by  Bunsen  is  accidental.  Analyses :  1,  2,  Bunsen  (1.  a) :  3,  Damour  ft  DoTille 
(C.  E.,  lix.  271) : 


Ce 


iM      Ca       £[     CaF 


28-51 
23-64 
23-48 


42*52 


69-44               8-17     2-88     11*51 
60-26               315     2-42     10-63 
8-26    9-68    2-85     1010,  CeF  216,  Sin  <r.=98-95  D.  A  D. 


Pjrr.,  etc.— In  the  closed  tube  yields  no  water,  but  gives  off  carbonic  add  and  becomes  lighter 
m  color.  B.B.  glows  and  is  infusible.  With  fused  salt  of  phosphorus  in  the  open  tube  gives  B.R 
the  reaction  for  fluorine.  With  borax  and  salt  of  phosphorus  in  the  platinum  loop  gives  a  glass, 
fellow  while  hot  and  colorless  on  cooling.     Dissolves  slowly  in  muriatic  acid  with  eJBTervesoence. 

Obs. — From  the  emerald  mines  of  the  Muso  valley,  New  Granada,  where  it  was  discovered  by 
J.  J.  Paris,  the  proprietor  of  the  mine,  and  from  which  place  it  was  sent  in  1835  to  Medid-Spadi^ 
of  Rome,  by  OoL  Acosta. 

Named  after  J.  J.  Paris.  The  earlier  name  MusUe  (sometimes  written  Mussiie,  the  name  of  the 
valley  being  written  both  Muso  and  Musso,  as  well  as  Muzo)  is  objectionable,  because  of  the  use 
of  the  name  MusaUe  for  a  variety  of  amphibole. 
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32.  SXSOHTIBftrrB.    Kiscbtim-Parisit  T,  Sorova^,  Bull.  Aa  St  Pet,  ir.  401,  1861,  X  pr 
Ch.,  Izzzr.  442, 1862.    Kischtimite  G.  J,  BruOi^  Am.  J.  ScL,  XL  xzzv.  427,  1863. 

Amorphous. 

Qr  =4-784.  Lustre  between  greasy  and  vitreous.  Color  dark  brownish 
yellow.  Streak  much  lighter  than  color.  In  small  pieces  translucent. 
Friable. 

Oomp.— 6LaC+0e*O»+0e'P"+2fi,  or  3  LaO  +  Oe'(P,0)"+fi,  Korovaefl;=Oarbonic  wa^ 
1*7*6,  lanthaiia  377,  cerium  25*2,  fluorine  7*5,  oxygen  9*6,  water  2*4=100.  The  water  ia  probabl} 
anesaential,  aa  in  pariaite.    Analyaia :  Kororaeff  (I  c) : 


0 

La 

Oe 

F         0         fi 

(i)  17*19 

86-56 

27-81 

6'85     [9-89]     2-20 

P3rr.,  ate. — ^B.B.  at  a  moderate  temperature  becomes  duU,  opaque,  and  opaline  yellow ;  at  a 
high  heat  glows,  and  on  cooling  has  a  high  lustre  and  ia  brick-red.  With  borax  in  the  outer  flame 
a  yeUow  glass,  in  the  inner  fiaint  yellow,  which  becomes  colorless  on  cooling.  The  powder  mois- 
tened wi&  sulphuric  acid  gives  off  fluohydric  acid.  Dissolves  in  muriatic  add,  evolying  carbonic 
odd  and  chlorine. 

Oba.—From  the  gold  washings  of  the  Borsovka  river,  in  the  district  of  Kiachtim,  Urals. 

733.  PHOaOBMITB.  Homblel  Karnt.,  Tab.,  78,  1800.  Salzsaurea  Bleierze  Klapr.,  Beitr.,  iil 
141, 1802.  Corneous  Lead.  Bleihomerz,  Chlorblelspath,  Oemu  Flomb  carbonate  muriati* 
fire,  Flomb  chloro-carbonat^,  Plomb  com^  Dr,  Phosgea-spath  Ai0t(^,  Char.,  61,  18S2.  Kara* 
sme  Beud^  Tr.,  ii.  502,  1832.  Phosgenit  BreUfL,  Handb.,  il  183,  1841.  Qalenoceratite,  Blei* 
kerat,  CRockart  Syn.,  248,  1847.    Gromfordite  Cfreg  db  LeUwm^  Min.,  421, 1858. 


Tetragonal.     (?Al-i=132°  37';  (Z=l-0871. 
served  planes,  as  in  the  annexed  figure. 


Ob- 


O  A  1=123^  2' 
O  A  2-2=112  21 
O  A  7=90 
O  A  2-^=114  42 


/A  1=146°  58' 

1  A  1,  pyr.,=107  17 

/A  1^=135 


Cleavage:  /and  14  bright ;  also  basal. 

B[.=2-75— 3.  G.=6— 6-31.  Lustre  adamantine. 
Color  white,  gray,  and  yellow.  Streak  white.  Trans- 
parent— translucent,    feather  sectile. 


i2 


% 


il 


z 


il 


Sardinia. 


^ 


Oomp.— ^  0+Pb  a=Carbonate  of  lead  49,  chlorid  of  lead  51=100,  or  oxyd  of  lead  81*9, 
carbonio acid  81,  chlorine  130=102*9.  > 

Anal3r8es:  1,  Klaproth  (Beitr.,  iii.  141,  modernized);  2,  Eammelsberg  (Pogg.,  kzzv.  141);  8, 
R.  A.  Smttli  (Phii  Mag.,  IT.  ii.  121);  4,  Krug  v.  Nidda  (Za  G.,  ii  126) : 


l^bC 

PbCl 

1.  Oromford 
2. 

3.  « 

4.  Tamowits 

48*4 
48*45 
48-22 
49-44 

53-6=bl01-9  Klaproth. 
50-93=99-38  Ramm.    a.=6*305. 
61-78=100  Smith. 
50-46=99-89  K.  v.  Nidda. 

Pyr.,  ato.— B.B.  melts  readily  to  a  yellow  globule,  which  on  cooling  becomes  white  and  ays- 
:a]]ine.  On  charcoal  in  R.F.  gives  metallic  lead,  with  a  white  coating  of  clilorid  of  lead.  With  i 
•alt  of  phosphorus  bead  previously  saturated  with  ozvd  of  copper  gives  the  chlorine  reaotioa 
Disflolvea  with  eflfervescence  in  nitric  add. 
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Obg. — At  Crawford  near  Matlock  in  Derbyshire,  where  some  of  the  crystals  were  2  or  S  is 
long;  very  rare  in  Oornwall;  in  minute  cryst%^  at  a  lead  mine  near  ESginin  Scotland,  somi 
crystals  recently  obtained  at  Crawford  sold  for  15  to  20  pounds  sterling  each;  in  large  i^stalA 
at  Gibbas  (f.  605)  and  Monteponi  in  Sardinia ;  near  Bobrelc  in  Upper  SUesia. 

Recent  paper  on  cryst,  Kokscharo^  Bull  Ac.  St  Pei,  iz.  231,  1865,  from  which  the  aboT« 
figure  and  angles  are  taken. 


n.  HYDROUS  CARBONATES. 


ARRANGEMENT  07  THE  SPEOIEa 
L  Containing  ammonia  or  soda. 
785.  TESGHKlfAOHTOITE  (^N  H'  0+iHO)  0 


ee|e,KiAm,+iH,) 


786.  Natbon 

jTaO  +  lOfi 

eeiejNa,+ioaq 

t37.  Thkrhokatbttb 

ffaO+a 

eeiOsINa.+aq 

738.  Tboka 

(iSra+ifi)+fi[ 

€e|e.|(fNa.+JHO+ati 

739.  Gaylussttb 

(4Sa+iOa)0+2ifi 

eeie.i{iNa,+i6a)+a}«i 

n.  Containing  lime  01 

740.  HTDROMAQNESna 

ligC+iAgfi+a 

€eie,|Mg+iMgHte,+ti 

741.  Htdhodolomiib 

(Oa,Sg)0  +  tfi 

eeie.|(ea,Mg)+iaq 

742.  Pbedazzitm 

OaO+iflgfi 

^  0|0i|  ^a  +  J  Mg  HtO« 

743.  PmroAiCTB 

744.  HOTITB 

(iOa+4fi)0+aq 

ee|e.I(i€a+JH.)+aq 

IIL  Containing  ozyd 

of  cerium,  lantlianum,  or  yttrium. 

745.  IiANTHANITB 

l:iaC+3fl 

6e|e,|£a^3aq 

746.  TxKeEBira 

C,t,«fi 

TV,  Containing  sine,  cobalt,  nickel,  copper. 

747.  Zabatfeb 

i!riC+2SiS[+3fi 

ee|e,|Ni+2Ni  H,e,+3ai| 

748.  Remd?gtonitb 

Oo,C,a 

749.  HTDBOZmCITB 

2nC+2  2nld[ 

e  6|e,|  Zn + 2  Zn  Kt^^ 

750.   AUBICHALCITB 

2nC+i(0u,2n)fl 

6e|e,|ai+t(«%an)H.6fc 

CuC+CuS 

ee|e,i6a+6aHaea 

752.   AZUBITB 

CuC+iCufi 

ee|e,|ei+ieiiH,e, 

V.  Containhig bismuth oruranium. 

758.  BxamrriTB 

•BV  3»,fi* 

754.  LnSBICHTB 

?S0  +  Cae+20fl 

766.  VOGUTK 

tJ,  Ca,  6o  0,  fir 
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736.  TBSOHHMAOHBRini,    Bicarbonate  of  Ammonia  R  F,  Tdackmachitr^  PhlL  Kag;, 

zzviii  648,  1846.    Tesdhemacherite  Dana, 

In  crjBtalB  having  two  brilliant  cleavages  meeting  at  112°.  G.=1'45. 
H.=l-6.    YellowiBn  to  white. 

Oomp.— <|NH*0+i HO) C= Ammonia  32*9,  carbonic  acid  55*7,  water  11*4=100.  Analj 
Bis:  Phipson  (J.  Oh.  Soc,  II.  i  74): 

0      NH4O     d      Ca 
Chinoha Islands  61-58    29*76   11*00  6*02, P 060, iSlg, S, a tr.,  allc andnricacid  1*09=100  Phipa 

The  material  analyzed  by  Phipson  was  white,  compact,  crystalline,  and  fhigile,  and  had  a  strong 
odor  of  ammonia,  fh>m  which  he  infers  the  presence  either  of  free  ammonia  or  of  sesooicarbonate. 

"Bjr^y  etc.— In  the  closed  tube  for  the  most  part  Tolatilized,  giying  the  odor  of  ammonia,  a 
white  snblimate  of  carbonate  of  ammonia,  while  an  abundance  of  water  condenses  on  the  tube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervesces 
with  adds.    Reacts  alkaline  to  test  paper. 

Obflu— Prom  guano  deposits  on  the  coast  of  AfHca  and  Patagonia,  and  the  Chincha  Islands. 
Forms  a  bed  several  inches  thick  in  the  lowest  parts  of  the  guano  deposits  of  Patagonia,  as 
announced  by  Teschemacher;  and  similarly  at  the  Chincha  Islands,  according  to  Phipson. 

Bicarhonate  of  poUuh  has  been  annonnoed  by  Pisani  (0.  R.,  Iz.  918, 1865)  as  found  under  a  dead 
tree  at  Ohypis  in  Valais,  as  a  result  of  recent  deoomposition,  and  has  been  called  by  him  Kalid ne ; 
be  regarding  it  as  a  mineral  as  mudi  as  struvite.  (Struvite  has  better  claims,  however,  as  it  ooours 
in  guano  deposits,  some  of  which  date  fh>m  the  Post-tertiary  at  least)  He  obtained  for  its  com- 
position Cerbonio add 4220, potash 42*60,  water  7*76,  Ca Q 2*50, Mg G  1*34, sand, eta  8*60=100. 

736.  NATRON.    Nirpoy,  Nitrum,  o/Oie  Andenie.    Carbonate  of  Soda.    Sonde  carbonate. 

MonocUnic :  C^=68°  52'  /A 7=76^  28',  0  A  1^=140^  9J'.  Cleavage : 
O  distinct ;  ^4  imperfect ;  i  in  traces. 

B[-=l— 1*5.  G.=l-423.  Vitreous  to  earthy.  White,  sometimes  gray 
or  yellow,  owing  to  impurities.    Taste  alkaline. 

Oomp.— ]!SraC+ 10  fi= Carbonic  acid  26*7,  soda  18*8,  water  64*5.  Effervesces  strongly  ^th 
nitric  acid. 

Obs. — Occurs  in  nature  only  in  solution,  or  mixed  with  the  other  carbonates  of  soda.  See 
nnder  Trona  and  ThermanairUe, 

737.  THBRMONATRTTB.  "Ntrpw  and  Nitrum  pt  VeL  Natron,  JUkall  orientale  hnpurum 
terrestre,  Jordblandadt  Alkaliskt-salt,  Wall,  Min.,  174^  1747.  Naturlidhes  mmeralisches 
Alkali  Wem,;  Thermonatrit  HauL,  Handb.,  487,  1846.  Thermonitrit  ITaitfm.,  Handb.,  141  li 
1847.    Sonde  carbonat6e  prismatique. 

Orthorbombic.  Observed  planes :  /,  i-5,  i-i,  1-t,  f .  /A  ^-i=138°  5', 
ui  A  i-2,  front,=58°  14',  lat^=121**  46',  14  A  H  top,=107°  50',  t-i  A  1-i 
=126^  5',  U  A  i=109°  6',  /a  i=116^  5'.  7  A  7=96*  10'.  In  rectangular 
tables  flattened  parallel  to  t-i,  with  sides  Develled  by  7  and  1-t.  Usual  as 
an  efflorescence. 

H.=l— 1*5.  G.=l*6— 1'6.  Lustre  vitreous.  White,  grayish,  yellow- 
ish. 

Ckxmp.— JTa  C+d=Garbonio  add  35*5,  soda  50*0,  water  14*5=100.  Inalysee:  1,  2,  Ben* 
dttit  (Tr.,  VL  310} ;  S,  Pfeilfor  (Ann.  Ch.  Pharm.,  Izxzix.  219) : 

45 
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SaO 

fraS 

NaOl^etc: 

1.  Debrecrin 

ms 

10*4 

2-2 

2.  Egypt 

U'1 

1'Z 

31 

3.  K  Indies 

52-89 

11-44 

0-7T 

]8'8:ri00  BeudanC 

13*5,  earthy  matter  4*1=100  Bendani 

28-25,  K  C  6-66=100  Pfeiffer. 

Gbtu — Crystals  may  be  obtained  from  a  soltttion  at  a  temperature  between  25*  and  37*  G.  II 
occurs  in  yarious  lakes,  and  as  an  efflorescence  over  the  soil  in  many  dry  regions  of  the  i^cbe; 
also  about  some  mines  and  volcanoes. 

There  appears  to  be  also  an  anhydrous  carbonate  of  soda  in  nature.  Eayser  obtained  for  a 
specimen  from  the  Neue  Margarethe  mine,  near  dausthal,  SaO  92*07,  JlUgO  8*32,  OaC  1-81, 
]^e  C  0'19,  It  1*85.  And  Wackenroder  gives  for  the  composition  of  a  substance  from  Debreczin. 
Hungary,  ]$ra C  92-80,  :^a 8  1*67,  ± g  003,  tia P  1*47,  Na a  4*46=99-93 ;  but  it  is  said  that  thd 
latter  may  be  from  an  artificial  product. 

Crystals  of  the  simple  carbonate  of  soda  (natron)  beoome  thermonatrite  in  efflorescing. 

738.  TRONA.  Trona  Bagge,  Aa  H.  Stockh.,  zzzv.  1778.  Katrum  von  Tripole,  Btralige 
Natrum,  Khproth^  Beitr.,  ill  83,  1802.  Sesqulcarbonate  of  Soda.  Urao  BotmingauU^  Ann.  d. 
IC,  3dL  278. 

Monoclinic.  OAi^=103®  15'.  Cleavage:  i4  perfect.  Often  fibrous 
or  columnar  masBive. 

B[.=2-5--3.  G.=2*ll.  Lustre  vitreous,  glisteninff.  Color  gray  or 
jellowish-white.  Translucent.  Taste  alkaline.  Kot  mered  by  exposure 
to  a  dry  atmosphere. 

Oomp.— -l^a*  C*+4  fi=(t  Sa+i  fi)  C+fi[=Carbonio  add  40-2,  soda  37-8,  water  22-0.  Anal- 
ysis  by  Klaproth  of  the  African  (Beitr.,  iii.  83):  Carbonic  add  38,  soda  37,  water  22*5,  sulphate 
of  soda  2-5=100,-  by  Boussingault  of  the  urao  (L  c.):  C  89*00,  ffa  41*22, 1^  18-80=99*02.  The 
African  is  often  mixed  with  the  simple  carbonate  of  soda^  thermonatrite,  and  common  salt  A 
specimen  of  trona  from  an  extensive  bed  in  Churchill  County,  Kevada,  gave  on  analysis  by  C.  & 
Rodman  (priv.  contrib.),  C  38*70,  ]^a  89*97,  £[  19*42,  NaCl  1*88,  fTaS  0*39,  gi  0*13=100*49. 

P3rr.,  etc. — In  the  closed  tube  yields  water  and  carbonic  add.  B.B.  imparts  an  intensely 
yellow  color  to  the  flame.  Soluble  in  water,  and  effervesces  with  adds.  Reacts  alkaline  with 
moistened  test  paper. 

Obs< — ^The  specimen  analyzed  by  Elaproth  came  from  the  province  of  Sudcenna,  two  days' 
Journey  from  Fezsan,  Africa.  It  is  found  at  the  foot  of  a  mountain,  forming  a  cmst  vaiying 
from  the  thidcness  of  an  inch  to  that  of  the  bade  of  a  knife*blade.  To  this  spedes  belongs  the 
urao  found  at  the  bottom  of  a  lake  in  ICaracaibo,  S.  A.,  a  day's  journey  from  Merida.  Efflores- 
cences of  trona  occur  near  the  Sweetwater  river,  Rodcy  Mountains,  mixed  with  sulphate  of  soda 
and  common  salt 

739.  QAT-LUSSXTE.    BwssingauUf  Ann.  Gh.  Fhys.,  zxxL  270, 1826. 

Monoclinic.  6^=78^  27',  /A  7=68^  50'  and  111^  10',  (?Al4=125^ 
15' ;  a:h:  <j=0-96945  : 1 :  0-67137.  Observed  planes :  O ;  vertical,  Z,  i-i, 
t4;  dome,  14^  l-l ;  hemioctahedral,  i.    Angles  from  Phillips. 

O  A  1-^=130*^  21' 
0  A  i4=101  33 
O  A  i=136  39 
O  A  7=96  30 
7a  U=137  45 
U  A  14,  ov.  <?,=70  80 
l4Al4,adj.,=109S0 
iAi=110  30 
Maracalba  Nevada.  7A«=124  25 

Cryetals  often  lengthened,  and  prismatic  in  the  direction  of  14 ;  alao  in 
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that  of  !►;  also  (fr.  Nevada)  not  elongate,  but  thin  in  the  direction  of  the 
orthodiagonal,  0  being  very  narrow  or  wanting ;  surfaces  usually  uneven, 
being  formed  of  minute  subordinpte  planes.  Cleavage :  /  perfect ;  0  less 
so,  but  giving  a  reflected  image  in  a  strong  light. 

II.=2— 3.  G.=1'92— 1-99.  Lustre  vitreous.  Color  white,  yellowish- 
white.  Streak  uncolored  to  grayish.  Translucent.  Fracture  conchoidal. 
Extremely  brittle.    Not  phosphorescent  by  friction  or  heat. 

aomp.^fra0+0aC  +  5£[=(i]^a+|0a)C+2i:d=0arbonate  of  soda  85*9,  carbonate  of 
lime  88-8,  water  30*8= 100.    Analysis  bj  J.  B.  Boussingault  (Ann.  Gh.  Pbys.,  IIL  til  488, 1848): 


ffa  0  34-6 


0aC83-6 


^30-4 


Clay  1-5=100. 


Pyr.,  eto< — Heated  in  a  matrass  the  crystals  decrepitate  and  become  opaque.  B.6.  fuses 
easily  to  a  wbite  enamel,  and  colors  the  flame  intensely  yellow.  With  the  fluxes  it  behaves  like 
carbonate  of  lime.  Dissolves  in  acids  with  a  brisk  eff'eryescenoe ;  partly  soluble  in  water,  and 
reddens  turmeric. 

Obfl. — Abundant  at  Lagunilla,  near  Merida^  in  Maracaibo,  where  its  crystals  are  disseminated 
at  the  bottom  of  ,a  small  lake,  in  a  bed  of  day,  covering  urao;  the  natives  call  it  davoa  or  nailSj 
in  allusion  to  its  crystalline  form. 

Also  abundant  on  a  small  island  in  Little  Salt  Lake,  near  Bagtown,  Nevada,  about  1^  m.  S.  of 
the  main  emigrant  road  to  Humboldt  The  lake  is  in  a  crater-shaped  basm,  and  its  waters  are 
dense  and  strongly  saline. 

The  Nevada  crystals  gave  J.  3C.  Blake  (Am.  J.  Sd.,  H.  xliL  221),  from  whom  f.  607,  607a,  are 
taken,  the  following  approximate  angles,  the  planes,  owing  to  ike  unevenness,  not  affording 
results  nearer  than  a  degree:  /A/=110'  85'  to  112"  30',  69"  6';  1-i  A  l-f*=110*  30',  110*  10'; 
Oa  l.i=126'*  10',  126*  30';   0  At-t=79";   0  A/=96'  10';  /Ai=127*  10',  127'  65', 

Named  after  Gkiy  Lussaa 

Artif.— -J.  Fritzsche  has  produced  artificial  gay-lussite  by  mixing  eight  parts  by  volume  of  a 
saturated  solution  of  carbonate  of  soda  with  one  of  a  solution  of  chlorid  of  calcium  of  1*180 — 
1-160  specific  gravity  (J.  pr.  Oh.,  xciii.  339). 


a 


740.  HTDROMAONESTFE.  T.  Wochtrimsier,  Ak.  H.  Stockh.,  1827, 18.  Hydromagnesit 
V.  JToM;  J.  pr.  Gh.,  iv.  80, 1835.  Hydrocarbonate  of  Magnesia.  Lancasterite  pt  SiBAman^  Jr.^ 
Am.  J.  ScL,  II.  fx.  226,  1850.    Magnesia  alba  Phamu 

Monoclinic.  (7=82°-83°,  lAl=S7°  62'  to  88^ 
0  A  24=187'' ;  a:h:  o=(nearly)  0455  :  1  :  1-0978. 
Observed  planes  as  in  the  annexed  figure.  2-S  A  -2-i^, 
adj.,=:143i°  to  145%  i4  A  2-^=113^°  to  112%  iri  A  -2-i 
=105°.  Culminant  angle  between  edges  y,  y  (or  24  A 
24)=94%  edge  t  on  edge  y  (or  i-l  A  24)=133''.  Crystals 
small,  usually  acicular  or  bladed,  and  tufted.  Also  amor- 
phous ;  as  chalky  or  mealy  crusts. 

H.  of  crystals  3-5.  G.=2-145-2-18,  Smith  &  Brush. 
Lustre  vitreous  to  silky  or  subpearly ;  also  earthy.  Color 
and  streak  white.     Brittle. 

Oomp.— 3  (Iklg  C+fi)+flgl3[=Magnesia  43-9,  carbonic  acid  36-3,  water  19-8=1C0.  Analyses . 
1,  Wachtmeister  (La);  2,  v.  Kobell  (J.  pr.  Oh.,  iv.  80);  3,  4,  Smith  ft  Brash,  of  crystalline 
varieties  (Am.  J.  Sd.,  H.  zv.  214): 


0-67,  Pe  0-27,  earthy  matter  I-89=99-»9  W 
0-36=100  Kobell. 

— y  Fe  and  Mn  <r.=99-72  Smith  ft  Brush. 
— ,  Fe  and  Mn  ^.=99*14  Smith  ft  Brash. 


0 

% 

fl 

I.  Hoboken 

36-82 

42-41 

18-63 

3.  Neg^pcnto 

3600 

48-96 

19-68 

i.  Texas,  Pa.,  Wood's  Mine 

36-69 

43-20 

19-43 

i.           *•       Low's  Mme 

36-74 

42-80 

20-10 

Digitized  by 


Google 


708  oxTaEN  ooMPotJin>iL 

F3rr^  etc^— In  the  dosed  tube  gives  off  water  and  carbonic  add.  S.6.  invisible,  but  whitan^ 
and  the  assay  reacts  alkaline  to  turmeric  paper.  Soluble  in  adds ;  the  crystalline  oompact  raiie 
ties  are  but  slowly  acted  upon  by  cold  add,  but  dissolve  with  effervescence  in  hot  add. 

Obs. — Occurs  at  Hrubsdiitz,  in  Moraviaf  in  serpentine;  in  Negproponte,  near  Kumi;  at  Ka> 
serstuhl,  in  Baden,  impure.  In  the  U.  States,  crystallized,  with  serpentine  and  brudte,  neai 
Texas,  Lancaster  Co.,  Penn,  at  Wood's  and  Low's  mines;  also  in  a  similar  way  at  Hoboken, 
N.  J.,  in  adcular  crystals  like  natrolite ;  at  the  latter  place  in  earthy  crusts.  The  brucite  of 
Hoboken  sometimes  changes  on  exposure  to  an  earthy  hydromagneaite. 

The  above  angles  and  figure  were  taken  by  the  author  from  a  Hoboken  crystal  g^  in.  broad, 
in  which  the  summit  planes  were  smooth  and  brilliant,  the  prismatic  striated.  The  rhombic  priaia 
in  one  crystal  gave  the  angles  95"*  20'  and  84**  50';  but  other  crystals  gave  different  resoltSi 
and  no  consta<it  value  was  obtained.    The  spedes  Is  isomorphoua  with  woUastonite  (p.  156). 

The  Lancasteriie  of  Silliman  (L  a)  is  shown  by  Smith  and  Brush  to  be  a  mixture  of  bradte 
and  hydromagnesite. 

Found  pseudomorphous  of  brudte  at  Wood^s  mine. 

741.  HTDRODOIiOMITE.  Hydromagnesit  v.  KobeO,  J.  pr.  Gh.,  zxxvl  304,  I84S.  Ealk 
magnesit  Edusm^  Handb.,  1404, 1847.  Hydromanganocaldt  ffarimann^  Nachr.,  299.  Hydro 
magnooaldt  pt  Hydrodolomit  Bamm,  Hydronickelmagnesite  SJiq>^  Am.  J.  Set,  IL  tl  25<\ 
1848.    Pennite  Bmn^  J.  pr.  Ch.,  zlviu  13,  1849. 

Massive.     In  stalactltic  and  stalagmitic  forms,  and  globular  concretiooa 
and  crusts. 
G.=2'4:95,  Eamm.     Color  yellowish-white,  grayish,  greenish. 

Var.— (1)  Hydrodolomite  of  Yesuyios  is  stalactitic  or  sinter-like;  G-.=:2'495.  (2)  Anrnte  of 
Hermann,  irom  Texas,  Pa.,  is  in  apple-green  to  whitish  crusts,  having  a  sur&oe  of  miniito 
spherules;  the  color  is  due  to  nickel;  G.=2-86. 

Oomp.--(Ca,  Mg)  C + i  fi,  Bamm.,  from  his  anal,  of  specimen  received  from  Scacdii,  of  Naptos ; 
Hermann's  analysis  affords  (ida+ilSg)C+i^;  Ton  Kobell's,  B^C*4&  Analyses:  1,  ▼. 
Kobell  (1.  c.);  2,  Rammelsberg  (Min.  Ch.,  234);  3,  Hermann  (L  c): 

t\  *e  An       fi 

—  —  —  17-40  Kobell. 

—  —  — -      6*47  Bammelsberg. 
1-25  0-70  0*40      5-84,  ^0-15=100  Hermami. 

Tyr^  etc. — ^Like  dolomite,  but  yields  water  in  the  dosed  tube. 

Obs. — The  Vesuvian  mineral  is  found  on  Mt  Bomma.  Pennite  occurs  on  serpentine  and 
chromic  iron,  with  zaratite,  at  Texas,  Pa.,  and  seems  to  graduate  into  zaratlte;  alao  at  Swina* 
ness  and  Haroldswick,  in  Unst,  Shetlands. 

742.  PRBDAZZrril.    Peizkdldt  pi,  Beitr.  Oeogn.  Tyrol,  194,  1848. 

Massive,  granular,  as  a  fine-grained  dolomite-like  rock. 

H.=3-5.     G.= 2-634.    Lustre  vitreous.     White  to  grayish-white. 

Oomp,— 2  Ca  C  +  Mg fi=Garbouic  add  34*1,  lime  43*4,  magnesia  1 5*5,  water  7*0= 100.  And 
yses  by  Roth  (J.  pr.  Gh.,  lii.  346) : 

C  &g  Ca  IS 

1.  Predazio    38-51        14*61        44-89        6*99=100. 

2.  "  84-26        14;16        429^         7-06=98*44. 

In  the  analyses  some  Si  and  iKl  were  obtained. 
Pyr.,  etc. — ^Like  hydrodolomite. 

Obs. — From  Canzaooli,  near  Predazzo,  in  the  southern  Tyrol,  where  it  occurs  as  a  marble-bin 
rock.    The  rock  in  some  places  contains  brudte.    lifay  it  be  a  mixture  ? 

743.  PBNOATITB.    Both,  ZS.  Gt.  Ges.,  ill  140,  143. 

Similar  to  the  predazzite,  and  from  the  same  region ;  G.=2'613,  Both  • 
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c 

Ca 

% 

L  VesuTius 

83*10 

26-22 

24*28 

2. 

43-40 

26-90 

23-23 

3.  PmnUe 

44-54 

2010 

27  02 

▼868 


C 

% 

da 

1.  Predaazo 

26-00 

2482 

85-42 

2. 

26-40 

24-64 

36-47 

3.        " 

29*23 

24-78 

85-70 

4. 

28-10 

24-47 

86-97 

5.  Vesuvius 

29-66 

23-68 

35-45 
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2*67,  Damour,    Also  as  a  bluish-gray  limestone,  somewhat  yellow  idi,  froa 
Vesuvius ;  H.=3  ;  G.= 2*524,  Eoth;  2-534,  in  powder. 

Oomp.— CaO+l^gd=Oarbonic  acid  27-9,  lime  35*4,  magnesia  25*3,  water  11*4=100.    Anal 

8 :  1,  2,  Damour  (BulL  Soc.  G.  Ft.,  II.  W,  1052, 1847):  3-5,  Roth  (J.  pr.  Oh.,  liL  350,  Z&  Q^ 

140) : 

.        _..  .  ^ 

10-89,  3Pe  0-46,  Si  060=96-68  Damour. 
10-50,   **    0-50,  "  0-65=9806  Damour. 
10-92=100-63  Roth. 
10-97=97'61  Roth. 
35-45  [10-59],  itl,  Fe  0-62=100  Roth. 

In  two  determinations  Roth  obtained  for  the  last  11*75  fi,  10*78  It  The  Yesuvian  mineral  is 
the  same  that  Klaproth  analyzed  (Beitr.,  v.  91)  without  finding  the  magnesia.  Roth  observes 
tliat,  as  the  water  is  retained  even  to  360°  and  400°  C,  thd  mineral  must  be  regarded  as  a  chem- 
ical compound.    Damour  observed  pure  hydromagnesite  in  defts  in  the  Predazzo  rock. 

Named  after  Uarzari  Pencati,  of  the  Tyrol 

744.  HOVTTB.    Hovite,  Native  Carbonate  of  Alumina  and  lime,  J.  H.  Jb  0.  QkMiont^  PhlL 

Mag.,  lY.  xxiiL  462,  1862. 

Soft,  white,  and  friable ;  earthy  in  fracture. 

Oomp,— (iCaH-jfi)C+aq=Carbonic  acid  44*4,  carbonate  of  lime  28*8,  water  27-8=100. 

The  compound  ordinarily  called  bicarbonate  of  lime. 

The  mineral  is  known  only  as  a  mixture  in  coUyritt,  a  hydrous  silicate  of  alumina. 

J.  H.  &  G.  Gladstone  state  (L  c.)  that  there  is  carbonic  acid  enough  in  the  collyrite  to  form  a 
bicarbonate  with  the  lime  present ;  but  this  view  of  the  composition  is  set  aside  because  of  the 
solubility  of  the  so-called  bicarbonate,  and  its  being  unknown  in  the  solid  state ;  and  hence  they 
suggest  that  the  excess  of  carbonic  acid  may  be  combined  in  the  mineral  with  alumina,  making  a 
hydrous  carbonate  of  alumina  and  iimej  or  perhaps  replaces  part  of  the  silica  in  the  alumina- 
silicate. 

But  although  the  bicarbonate  referred  to  is  known  only  in  solution,  the  most  likely  condition 
for  finding  it  m  the  mineral  kingdom  is  in  one  of  the  hydrous  silicates  of  alumina,  like  collyrite, 
in  which  there  is  present  mu(£  water,  loosely  held ;  the  mineral,  therefore,  is  most  probably  a 
carbonate  of  the  formula  above  given ;  especially  since  a  carbonate  In  which  ^  or  ¥e  enters  is, 
as  the  authors  admit,  yet  unknown  to  chemistry. 

Analyses  of  the  collyrite  containing  the  carbonate,  by  J.  H.  &  G.  Gladstone  (L  c.): 


Si 

C 

£] 

Oa 

fi 

1. 

6-22 

10-91 

41-04 

7-37 

33-16=98*70. 

2. 

6-87 

14-77 

89-68 

11-22 

[28-66 

8. 

6-41 

1815 

36-82 

11-62 

'•2916 

4. 

5-30 

1414 

40-61 

9-18 

'30-87 

The  ezoess  of  C  over  that  neutralizing  the  lime  is  in  1,  512  p.  a ;  m  2,  6*96 ;  8,  9-02 ;  4^  6*94 
p.  a 

Obs. — ^From  Hove,  near  Brighton,  in  an  old  quarry  in  the  upper  chalk,  m  fissures  that  cut 
through  layers  of  flint,  along  with  collyrite. 

746.  LANTHANTTE.  Kohlensaures  Oereroxydul  Berz^  Za  f.  Min.,  il  209,  1825;  KohL  Cer 
ozydul  Hisinger,  Afh.  Min.  Geog.  Sohwed.,  144,  1826.  Carbonate  of  Oerium.  Oarbocdrinc 
JSieudL,  Tr^  iL  864^  1832.  Lanthanit  Said,  Handb.,  600, 1845.  Hydrolanthanit  Olocker,  Synops. 
248,  1847. 

Orthorhombie.  i  A  7=93^  30'-94^  Blake,  92**  46'  v.  Lang:  /A  1= 
142^  36' ;  a:b:c=z  0-99898  :  1  : 1-0496,  v.  Lang.  In  thin  four-sided 
plates  or  minute  tables,  with  bevelled  edges,  as  m  the  annexed  figures 
Cleavage  micaceous.    Also  fine  granular  or  earthy. 
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H  =2-5-3.      G.=2-666,(?) Blake;  2-605,  Genth.     Lustre  pearly  oi 
dull.     Color  grayish-white,  delicate  pink,  or  yellowish. 


609 


610 


SanooQ  YaDey,  Pa. 


Saucon  Yallej,  Pa. 


Oomp.<— La  0+3  £[=:LaDthaQa  62*6,  carbonic  arid  21-8|  water  26-1=100.  Analyses :  1,  2,  / 
L  Smith  (Am.  J.  ScL,  IL  zvi  2S0,  xvui.  378) ;  3,  F.  A.  Genth  fib^  zzm.  425) : 

C  La  A 

L    Sauoonyallej        22*68  64*^  24*09  Smith. 

2.  «*  "  21-95  55-08  2421  Smith. 

3.  "  "  21-08  64-95  [23-97]  Genth. 

There  is  some  ozjd  of  didymium  with  the  lanthana,  according  to  Smith. 

Blake  obtained  La  54-27,  54-98,  54-64^  0  1918,  C+fl  (by  ign.)  4507,  45-36. 

Hisinger  found  in  a  Swedish  specimen,  probably  impure,  La  75*7,  C  10*8,  '&.  18*5,  whence  the 
formula  La"C+3lft. 

Pyx^  «tc. — In  the  closed  tube  yields  water.  B.B.  infusible ;  but  whitens  and  beoomes  opejiiue^ 
silyer^and  brownish ;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  amethystine,  on  cooling ; 
with  salt  of  phosphorus  a  glass,  bluish  amethystine  while  hot,  red  cold,  the  bead  becoming  opaque 
when  but^lightly  heated,  and  retaining  a  pink  color.    ££fervesces  in  the  adds. 

Obs.— %>und  coating  cerite  at  Bastnas,  Sweden ;  also  in  Silurian  limestone  with  the  zinc  ores 
of  the  SatAon  valley,  Lehigh  Co.,  Pa.,  in  masses  consisting  of  aggregated  minute  tables ;  at  the 
Sandford  i^i^-ore  bed,  Moriah,  Essex  Ck).,  N.  Y.,  in  deUcate  scales,  and  a  thin  scaly  crust,  in 
fissures  in  ti^^re,  and  on  crystals  of  allanite.  Reported  by  Shepard  as  occurring  at  the  Canton 
mine,  Ga.,  ii  Dink-colored  crystals,  lining  cavities  of  botryoidal  white  pyrite. 

On  cryst,  W.  P.  Blake,  Am.  J.  ScL,  U.  xvL  228, 1858,  and  this  Min.,  1854,  with  the  above  figs. ; 
y.  Lang,  PhiL  <)£ag.,  IV.  xxv.  43,  1868 ;  both  on  Pennsylvania  crystals. 

746.  TENOBRim.    Kolsyrad  Yttorjord  A.  F.  Svanberg  and  0.  Tenger,  Aisb.,  zriil  206, 188S. 
Ytterspath  Germ.    Tengerite  DancL 

Pulverulent.    In  thin  coatings.     Sometimes  an  appearance  of  radiated 
prystallization. 
Lustre  dull,  or  like  that  of  chalk.     Color  white. 

Oomp. — A  carbonate  of  yttria,  according  to  Svanbeig  and  Tenger,  but  no  analysis  has  been 
published. 

Pyr.,  6tc< — ^In  the  closed  tube  yields  a  considerable  amount  of  water  (Brush).  Eflbiresoei 
with  acids. 

Obfl. — Occurs  as  a  thin  coating  on  gadoKnite  at  Ytterby,  and  is  evidently  a  result  of  its  alter- 
ation. 


747.  ZARATrm.  Hydrate  of  Nickel  (fr.  Texas,  Pa.)  SUUman,  Jr.,  Am.  J.  Sci.,  IL  iii  407, 
1847;  Emerald  Nickel  id,  ib.,  vL  248,  1848.  Nickel  Smaragd  Germ.\  Texasit  Kgnng^  ICn., 
1853.  Carbonate  hidratado  de  Nlquel  (fr.  Spain)  A.  CasareSj  A.  M.  Alcibar  in  Min.  Bevists 
of  Madrid,  304, 1850;  Zaratita  Casares,  ib.,  176,  March,  1851.    Zamtit  torong  orOnogr. 

Incrusting;  often  small  stalactitic  or  minute  mammillary;  sometimeg 
appearing  prismatic  with  rounded  summits.    Also  massive,  compact 
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1I.=3— 3-25.  G.=2*57 — 2-693.  Lustre  vitreous.  Color  emerald-green. 
Streak  paler.     Transparent — translucent.    Brittle. 

Oomp.— ]!fiCH-2  :&ifl+4  fi=Cftrboiiic  add  11*7,  oxyd  of  nickel  59*4,  water  28-9=100.  Mag- 
nesia aoems  to  replace  at  times  part  of  the  oxyd  of  nickel,  and,  correspondingly,  the  color  beoomei 
paler;  the  minered  at  Texas  thus  graduates  toward  pennite,  which  has  the  same  concretionaiy 
aspect  as  much  of  the  zaratite. 

Analyses :  1,  B.  Silliman,  Jr.  (L  c.) ;  2,  Smith  and  Brush  (ib.,  xtL  52) : 


C 

]5ri 

a 

1.  Texas,  Pa. 

11-69 

58-81 

29-60=100  Silliman. 

2. 

11-63 

56  82 

29-87,%  1-68=100  S4B. 

Pyr^  eto.— In  the  closed  tube  yields  water  and  carbonic  aoid,  and  leayes  a  grayish-black  mag* 
netio  residue.  B.B.  infUsible.  With  borax  in  O.F.  gives  a  bead  yiolet  while  hot  and  reddish-brown 
on  cooling ;  in  EJ*.  the  bead  becomes  gray  and  opaque  from  reduced  nickel  Dissolyes  easily 
with  efferyesoenoe  in  heated  dilute  muriatic  add. 

Obs.— Occurs  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 
Swinaness  in  Unst,  Shetland. 

Also  in  Spain,  near  Gape  Hortegal  in  Galicia,  where  it  occurs  as  an  incrustation  on  a  magnetite 
in  which  there  is  some  sulphid  of  nickel;  It  is  in  dear  emendd-green,  Titreoua  crusts,  some- 
times transparent,  and  also  in  stalactites.  It  proved  to  be  a  hydrated  carbonate  of  nickel  with  a 
little  carbonate  of  magnesia. 

Named  after  Son.  Zarate  of  Spain.    Oasares's  name  antedates  that  of  EenngotL 

748.  RBMINGTOMITB.    J.  0.  BooOi,  Am.  J.  ScL,  IL  xiv.  48,  1852. 

A  rose-colored  incamstation,  softy  and  earthy ;  opaque.  Streak  pale  rose- 
colored.  / 

Oomp. — ^A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascertained.  Dissolves  in 
muriatic  acid  with  a  slight  effervescence,  making  a  green  solution,  the  color  due  to  in^  Cobalt 
reaction  with  borax.  y 

Obs.— Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  hornblende  fPd  epidote, 
at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Maryland. 


749.  HTDROZINOITB.  Calamine  SmiOison,  PhiL  Trans.,  12, 1803.  ZmkbluthAdfar^,  TabelL, 
*10,  99,  1808.  Hydro-carbonate  of  Zina  Karthy  Calamine.  Zinconise  Beud^  Tfc,  ii.  357,  1832. 
Ziino-Bloom.  Hydrozinkit  Kemng^  Min.,  1853.  Karionite  JSlderhorai,  Q,  Bep.  Arkansas,  158, 
1858. 

Massive,  earthy  or  compact.  As  incrustations,  the  crusts  sometimes 
concentric  and  agate-like.    At  times  reniform,  pisolitic,  stalactitic. 

H.=2— 2*5.  Q-.=3-58— 3-8.  Lustre  dull.  Color  pure  white,  grayish 
or  yellowish.     Streak  shining.     Usually  earthy  or  chalk-like. 

Oomp.— In  part  2nC+2  2n£[=: Carbonic  add  136,  ozyd  of  zinc  75*3,  water  11*1=100. 
Smithson's  analysis  gives  1  ISL  additiooal.  For  anal  9, 10,  11,  the  0.  ratio  for  2n,  0, 6=13  :  5  :  9 ; 
whence  5  2;nC  4- 8  2;nfi.+ It,  Gk)ebel= Carbonic  add  15*3,  oxyd  of  zinc  7.V4,  water  11*3=100. 
The  analyses  of  Sullivan  (Nos.  11,  12,  13)  give  the  formula  3  2n  C+5  2n  fi=Carbonic  add  15*2; 
ozyd  of  zino  74*5,  water  10*3=100,  which  agrees  very  well  with  several  of  the  other  analyses' 

Analyses  :  1,  Smithson  (1.  a,  the  spedmen  a  white  dialky  incrustation) ;  2,  3,  Karsten  (Syst  d 
Met,  iv.  429);  4,  Beichert  (Bamm.  31in.  Ch.,  239);  5,  Scbnabel  (Pogg.,  cv.  144);  6-«,  Braon 
Petersen,  and  Volt  (Ann.  Ch.  Pharm.,  cvilL  48) ;  0,  Eloch  (Bamm.  Min.  Oh.,  239) ;  10,  Terrell  (0 
&,  zliz.  558);  11-18,  Sullivan  (Dublin  Q.  J.  Sd.,  il  135);  14,  Bonnet  (B.  H.  Ztg.,  xziL  164);  15 
A.  Ooebel  (BnlL  Ac.  St.  Pet,  v.  407) ;  16,  Elderhorst  (L  c.) : 

C         2n  A 


1.  Bleibeig  18*5        71*4       15*1=100  Smithson. 

a       **  U'79      72-75      12«25=99'79£at8t6D. 
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8.  Baibel 

14'U 

72-84 

12-30=99-88  Karsten. 

4.  HoUanthol 

16-25 

71-69 

11-90=99-74  Reichert 

5.  Ramsbeck 

12*30 

64-04 

15-61,  Ca  0-52,  Cu  062,  Xl,  Fe,  and  iMoi  6-36=i9«-«  1 

6.  Santandor 

14-32 

73-83 

11-87=100-02  Braun;  G.=3-252. 

7. 

16-1 

73-1 

11-8=100  P.  &V. 

8. 

13-82 

7473 

11-45=100  P.  &V. 

9.        *• 

13-50 

74-46 

12-04=100  Koch. 

10.        " 

1405 

72-72 

13-23=100  TerreiL 

11.        " 

15-07 

74-76 

10-17=100  SulUvan. 

12.        " 

15-02 

74-87 

U  11=100  SuUiyan. 

13. 

15-13 

74-34 

10-53=100  Sullivan. 

14.  Guipuzooa 

16-01 

73-88 

1111  =  100  Bonnet 

15.  Taft,  Persia 

(1)  15-17 

73-36 

11-13=99-65  Goebel. 

16.  Arkansas 

15-01 

73-26 

11-81  =  10008  Elderhorst 

The  compact  mineral  loses  2-04  p.  a  of  water  and  carbonic  add  on  heating  to  180*  0.^  and  14*42 
p.  c.  more  on  heating  for  6  h.  to  150°  to  180*"  C.  (Sullivan). 

Schonichen  describes  (B.  H.  Ztg.,  zzlL  164)  a  snow-white,,  massiye*^  snbtranslucent  materia] 
from  near  LaKestosa  in  Guipuzcoa,  Spain,  which  contained  Si  31*50,  M  26*43—20*27,  2n  21*36 
— 28-46,  ft  1 8-82 — 1 9*65.    It  is  probably  a  mixture  of  hydrozincito  and  kaolinite. 

Pyr.,  etc.— In  the  closed  tube  yields  water;  in  other  respects  resembles  smiHisonite. 

Obs.— Occurs  at  most  mines  of  zmc,  and  is  a  result  of  the  alteration  of  the  other  ores  of  this 
metal 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Santander,  in  Spain, 
along  with  calamine,  smithsonite,  and  blende,  covering  the  floor  of  an  extensive  cavern  to  a  depth 
of  a  yard  and  a  half,  and  hanging  in  dazzling  white  branching  stalactites  from  the  roof;  part  is 
concretionary,  pisolitic,  nodular;  it  is  intimately  mixed  with  silicate  of  zinc^  and  is  psendomor- 
phous  alter  it-,  and  opal-like  masses  of  silicate  and  hydrous  carbonate  are  common,  formed  by 
the  falling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Guipuzcoa,  Spain,  near  La  Nestosa,  at  the  mines  of 
Las  Kieves  and  La  Augustina;  at  Bleiberg  and  Baibel  in  Carinthia;  near  Beimsbeck,  in  We«t> 
phalia ;  in  HoUenthal,  on  the  Zngspitze  in  Bavaria ;  at  Taft  in  the  province  of  Jesd  in  Persia. 

In  the  U  States,  at  Friedensville,  Pa. ;  at  Dnden,  in  Wisconsin,  as  a  ooncretionazy  fibrous 
white  cnist  on  smithsonite ;  in  Marion  Co.,  Arkansas  {marionUe),  in  concentric  and  contorted 
lamina  and  botryoidal  crusts. 

Beudant's  name  zinconise,  from  zinc  and  xJvi;,  powder,  has  priority,  but  is  too  badly  formed  to 
bo  retained. 

Artif. — Deposited  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonates  of 
the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  to  the  air,  is  a 
related  compound,  containing,  according  to  Bonsdorff,  C  14-19,  Za  71*25,  ]^  14-66=lt)0,  agreeing 
with  Smithson's  analysis  above. 


750.  AT7RIOHAI«OITIS.  Calamine  verd&tre  (containing  "une  bonne  quantity  de  cuivre"]^ 
Mine  de  Laiton  [= Brass-ore],  Fatrin^  Aper^  d.  Mines  en  Efib^rie,  in  J.  de  Phys.,  xxxiiL  81, 
1788.  Mine  de  Laiton  de  Hse  en  Toscane,  Aurichalcum  of  the  ancients  f,  Soffe^  J.  de  Phys., 
xxxviiL  156,  1791.  Messingbluthe  Germ,  Auriohalcit  BdUffeVf  Pogg.,  zlviiL  495,  1839. 
Buratite  DeUase,  Ann.  Oh.  Phys.,  UI.  xviiL  478,  1846.    Orichalcit  Cflodcer,  Sjtl,  280,  1847. 

In  acicular  cryetals  fonning  drusy  incrustations ;  also  columnar,  diver- 
gent; plumose ;  granular ;  also  laminated. 

H.=2.  Lustre  pearly.  Color  pale  green,  verdigris-green;  sometimes 
sky-blue.     Streak  pale  greenish  or  bluisn.     Translucent. 

Comp.,  y ar. — A  cuprous  hvdrozincite.  For  the  original  aurichalcite,  0.  ratio  for  Cn,  2n,  C, 
fi=2  :  8  :4:  8.  2CuC-h3Zn&,  Bottger;  or  2  2n  0  +  3  (Ou,  2n)fi= Carbonic  acid  16-2,  oxyd 
of  copper  29-2,  oxyd  of  zinc  44*7,  water  9-9=100. 

For  burcUUe,  or  the  so-called  lime-aurichalcite,  according  to  Delesse,  !ft  C+^l^t  in  which  ]fl= 
Cu,  2n,  Oa,  in  the  ratio  10  :  14  :  1  in  the  Chessy  mineral,  and  7  :  8  :  3  in  the  Altai  Bnt  the 
lime  is  probably  from  mixed  calclte,  as  suggested  by  Berzelius ;  and,  this  removed,  the  formula 
is  that  above  given,  as  shown  by  Ri.sse. 

A  Santander  variety,  analyzed  by  Biese,  containing  much  less  copper  (anal  6^  7),  affords  kh% 
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formula  (Cu,  2n)  C+2  2n  £[,  with  Cu  to  2d  in  the  first  member  as  3  : 1,  the  0.  ratio  fcr  Cu, 
2d,  C,  £[  being  3:9:8:8. 

Analyses:  1,  2,  Bottger  (1.  c);  8,  Oonnel  (Ed.  N.  PhiL  J.,  xlv.  36);  4^  6,  Delesse  (JL  c);  G,  7 
H.  Bisae  (Yerh.  nat  Yer.  Bonn,  95, 1866): 


C        fi 

Cu 

2d 

Ca 

1.  Altai,  Aurichaic 

1606      9-96 

2819 

45-84 

— =100-06  Bottger. 

2       u           i< 

1608       9-93 

28-86 

45-62 

=99-99  Bottger. 

8.  Katlock,  " 

27-5 

32-6 

42-6 

^.=102-5  Oonnel. 

4.  Altai,  BwraiOe 

21-45     

29-46 

82-0-2 

8-62=100  Delesse. 

6.  Chessy,    " 

19.88     

29-00 

41-19 

2-16=99-86  Delesse 

6.  Santander 

1408     1080 

18-41 

0529 

— ,  gi&gue  l-86=100-44  Risse. 

n. 

24  69 

16-03 

66-82 

f  gangue  1-69=99-23  Risse. 

Pjrr.,  etc. — In  the  dosed  tube  blackens,  and  yields  water.  B.B.  infhsible ;  colors  the  flame 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  oxyd  of  zinc,  yellow  while  hot  and  white 
on  cooling ;  moistened  with  cobalt  solution  and  heated  in  O.F.  the  coating  becomes  green  ;  the 
fused  masB  removed  from  the  coal  and  triturated  in  a  mortar  affords  minute  globules  of  copper. 
With  the  fluxes  reacts  for  copper.    Soluble  In  adds  with  effervescence. 

Ob8« — Aurichaldte  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  associated 
with  caldte  and  limonite,  sometimes  forming  a  drusy  covering  upon  these  minerals ;  at  Hatlock, 
in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  lustre;  at  Roughten-Gill,  in 
Cumberland;  Leadhills,  Scotland;  zinc  mines  of  the  province  of  Santander,  Spain.  In  the  U. 
States,  at  Lancaster,  Pa.  (Taylor,  Am.  J.  Sd.,  IT.  xz.  412). 

The  buratite  comes  from  Loktefskoi ;  Chessy,  near  Lyons ;  Framont,  Tyrol ;  Betzbanya,  in 
Hungary,  in  microscopic  rhombic  or  rhombohedral  tables,  and  also  oblong  rectangular  forms  (a 
mineral  lately  proved  to  be  calciferous) ;  Gampiglia  in  Tuscany. 

The  mineral  aurichalcite  was  first  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (L  aX  and  called  Brass  ore  (Mine  de  Laiton),  "because,"  as  he  says,  "the  compound  of 
copper  and  zinc  is  here  made  by  nature.'*  Among  the  brass  or  copper  ores  of  the  ancients, 
atniehalcum  was  reputed  the  best  (Pliny,  zzziii.  2) ;  and  Sage  was  thence  led  to  suggest  (L  c, 
1791)  that  the  cupriferous  calamine  (which  afforded,  as  he  showed  by  experiment,  the  best  of 
brass,  without  the  addition  of  either  copper  or  zinc)  might  be  the  abcient  aurichakum.  As  the 
ore  is  a  scarce  one,  this  is  not  at  all  probable.  But  the  idea  explains  the  use  of  the  word  for  the 
spedes.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  aurichalcum 
by  Virgil  and  Horace,  and  idso  in  the  middle  ages. 

The  Latin  word  aurichalcum  is  regarded  by  some  good  authorities  as  derived  firom  ^o^ixa^tot 
(=mouniain  brass);  and,  in  fact,  the  Latin  poets  just  mentioned  wrote  it  orichakum.  But  others 
regard  it  as  a  hybrid  word  (from  the  Latin  aurunij  gold,  and  x''^'^^^}  ^<^^  or  bronze),  and  the  0  of 
the  poets  as  an  example  of  the  admissible  change  in  Latin  of  au  to  0.  Glocker,  in  view  of  the 
first  of  these  derivations,  changes  aurichaldte  to  orichalciie;  but,  whatever  the  derivation,  as  the 
use  of  aurichalcum  dates  from  before  Pliny's  time,  we  moderns  may  as  well  let  it  stand  without 
correction. 

IbOA.  ZiNKAZURiTE  BreUh.,  B.  H  Ztg.,  1852,  101.  A  blue  mineral  in  small  crystals,  having 
ix.=3-49,  from  the  Sierra  Almagrera  in  Spain.  Heated,  it  affords  a  little  water,  with  the  reactions 
of  copper  and  zina  According  to  Plattner,  it  consists  of  sulphate  of  zinc,  carbonate  of  copper, 
vid  some  water.  ^ 


761.  BIAIiAOHITB.  XpwoK6\U  pt  Th^phr.,  Dioscor.,  etc.  "^tvihi  JlfidpnySos  [False  Emerald 
of  Copper  Mines]  pt,  Theophr,  OhrysocoUa,  Molochites,  pt,  P/m.,  Agric  BeiggrUn,  Germ. 
Molodiit,  AgHc^  Interpr.,  1646.  J&mgo  nativa,  Viride  montanum  pt,  Eoppaigron,  Barggront 
pt,  Maladut,  TToZt,  Min.,  278,  279,  1747.  Cuivre  carbonate  vert  VAbhilbntana,  J.  de  Phys.,  il 
509,  1778,  proving  the  existence  of  a  green  carbonate.  Green  Carbonate  of  C]lopper;  Green 
Malachite ;  Mountain  Green  pt    Berggriin  pt  Oerm,    Atlaseiz  [fib.  var.]  Cferm. 

<7=88°32';  /A  7=104^28',  U  A  -1-;=118°  15',  Zepharo- 
"  Observed  planes :  0 ;  vertical,  L  iri^  iA, ; 


MonocliDic. 
vich \a\h:  t?=0;51155 : 1 : 1-2903 
hemidomes,  -1-i,  -}-i,  -J-t,  ^i,  ^  , 


hemioctahedral,  -J,  ^2,  f-3.     0  A  i-i= 
,  _  -  -  ,  -  —   —  7  -     »     --  -'^  i  ^  i-^'= 

156*"  38'  (obs.  by  Lang.),  -14  A  -l-i,  reentering 


91°  28',  / A  -^-^=142°  i4"' ;  /A  |=:l67°,  \  A  f  i=168°,  f  2  A  f  2=157^  30'— 
-     -     -  —  *    ;  angle  in  twin,  f.  6n,=:123* 
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22',  Zeph.  obs. ;  -H  A  J-^',  reent.  in  twin,  les**  20'— 36',  Lang  obs.  Com 
mon  form,  f.  611 ;  also  same  with  other  terminal  planes ;  also  with  i4 
wanting;  also  with  i-i,  iA,  very  large,  making  a  rectangular  prism ;  also 
with  tlie  vertical  prism  very  short,  as  in  f.  612.  Crystals  rarely  simple. 
Twins :  composition-face  i-i,  f.  611 ;  the  reentering  angle  varjring  with  the 
terminating  planes ;  often  penetration  twins,  as  in  1  612,  in  wmch  the  upper 
and  lower  hdves  in  front  are  continued  respectively  in  the  lower  and  upper 
halves  behind,  as  illustrated  in  £  612a,  a  clinodiagonal  vertical  section  of 
612 ;  also  under  the  terminal  planes  of  611  in  613.   Cleavage :  basal,  highly 


611 


612 


i^ 


612a 


Xi^i^^ 


perfect ;  clinodiagonal  less  distinct.  Usually  massive  or  incrusting,  with 
surface  tuberose,  botiyoidal,  or  stalactitic,  and  structure  divergent ;  often 
delicately  compact  fibrous,  and  banded  in  color ;  frequently  granular  or 
earthy. 

II.=3-5— 4.  G.=3-7— 4-01.  Lustre  of  crystals  adamantine,  inclining 
to  vitreous  ;  of  fibrous  varieties  more  or  less  silky ;  often  dull  and  earthy. 
Color  brirfit  green.  Streak  paler  green.  Translucent — subtranslucent — 
opaque.   Tracture  subconchoidal,  uneven. 

Oomp.— Ou*  C4-fl=0u  C  +  Ou  ft=Oarbonio  acid  19-9,  proto^d  of  copper  11%  water  8*2=100l 
Analyses:  1,  K]aproth  (Beitr.,  ii.  287,  1797);  2,  Yauquelin  (Add.  da  Mua..  zx.  1):  3,  PhUUps  (J. 
Boyal  Inst,  iy.  276) ;  4,  J.  L.  Smith  (Am.  J.  Sd,  XL  zx.  249): 


C 

Cu 

fl 

1.  Tuijinak^  Und 

2.  Chessy 

3.  « 

4.  Phenizville 

180 
21-26 
18-5 
19-09 

70-5 

7010 

72-2 

71-46 

11-6=100  Klaproth. 
8-75=100-10  Vauquelin. 
9-3=100  Phillips. 
902.  Pe  0'12=99-69  Smith. 

Fontana,  the  first  analyst  of  the  species,  obtained  (L  a)  C  19*4, 1^  5-6,  leaving  75  p.  a  for  tht 
copper.  Other  analyses :  ores  fh>m  the  Unds  and  Finland,  by  A.  E.  Nordenskiold  (Act  Soc.  8(3. 
Fenn.,  iv.  607);  Ural,  by  Struve  (Verh.  Ges.  St  Petersb.,  1850-61,  103). 

Pyr.|  etc. — lu  the  closed  tube  blackens  and  yields  water.  B.B.  fuses  at  2,  coloring  the  flame 
emerald-green ;  on  charcoal  is  reduced  to  metallic  copper ;  with  the  fluxes  reacts  like  melaconite. 
Soluble  in  acids  with  effervescence. 

Obs-— Green  malachite  accompanies  other  ores  of  copper.  Perfect  crystals  are  quite  rare 
Occurs  abundantly  in  the  Urals ;  at  Chessy  in  France,  in  the  old  mine  at  Sandlodgc,  in  Shetland 
at  Schwatz  in  the  Tyrol;  in  Cornwall  and  in  Cumberland,  England;  Sandlodge  copper  min^ 
Scotland ;  Limerick,  Waterford,  and  elsewhere,  Ireland ;  at  Grimberg,  near  Siegen,  in  Germany. 
At  the  copper  mines  of  Nischne  Tagilsk,  belonging  to  M.  Demidofl^  a  bed  of  malachite  was  opened 
which  yielded  many  tons  of  malachite;  one  mass  measured  at  top  9  by  18  ft. ;  and  the  portion 
uncovered  contained  at  least  half  a  million  pounds  of  pure  malachite.  Also  in  handsome 
at  Bembe,  on  the  west  coast  of  Africa  •  with  the  copper  ores  of  Cnba;  ChOi ;  Australia. 
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Occurs  in  Conn^  at  Cheshire.  In  K.  Jersey^  at  Schuyler's  mines,  and  still  better  at  New  Brunm 
vrick.  In  Pennaylvania,  in  the  Blue  Bidge,  near  Nicholson's  Gap ;  near  Morgantown,  Berks 
County ;  at  Cornwall,  Lebanon  Co^  in  good  spedmens ;  at  the  Perkiomen  and  PhenixTille  lead 
mines.  In  Mai'yland^  between  Taney  town  and  Newmarket,  E.  of  the  Monocacy;  in  the  Catoctin 
Mts.  In  Wisconsin^  at  the  copper  mines  of  Mineral  Point,  and  elsewhere.  In  California^  at  Hughes'i 
mine,  in  Calaveras  Co. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses  is  cut  into  tables,  snofT- 
boxea,  vases,  etc. 

Named  from  ftaAa;^^,  mallows^  in  allusion  to  the  green  color.  ' 

Recent  papers  on  cryst.,  v.  liang,  PhiL  Mag.,  IV.  zzv.  432,  zxviiL  602  ;  y.  Zepharovich,  Ber. 
Ak.  Wien,  IL  112 ;  Hessenberg  Min.  Not,  Nos.  lit  vi.  vlL 

751A.  My80BI!7.  Massive.  G.=2*62.  Soft  Color  blackish-brown,  when  pure ;  usually  green 
or  red,  from  mixture  with  malachite  and  red  ozyd  of  iron.    Fracture  conchoidaL 

Comp. — ^According  to  Thomson  (Min.,  i.  601,  1836),  Carbonic  acid  16*70,  oxyd  of  copper  60-75, 
sesquiozyd  of  iron  (mechanically  mixed)  19*50,  silica  2*1 0,  loss  0*95.  Gives  no  water  in  a  glass  tube. 
Occurs  at  Mysore,  in  Hindostan.  Although  stated  to  be  anhydrous,  it  may  be  an  impure  mala* 
chite. 

751 B.  Ldob-Malaghitb  (Kalk-malachit  Ztndben,  B.  H.  Ztg.,  i.  1842).  Massive,  reniform,  botry- 
oidal;  structure  fibrous  and  foliated.    H.=2*5.    Lustre  silky.    Color  verdigris-green. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and  sulphate 
of  lime  and  iron.    From  Lauterberg  in  the  Harz. 

762,  AZURITB.  Cseruleum,  Lapis  armenius  pt,  Plin^  xxxHL  67.  Ceeruleum,  Cftrm.  Lasur, 
Berglasur  pt,  Agric,  217,  etc  Koppar-Lazur,  Cuprum  lazureum,  Caeruleum  montanum,  WcULf 
Min.,  280,  1747.  Bleu  de  montagne,  Cuivre  aznr^e,  Dr.  Trl  Wall,  1  506,  1753.  Elupferlasur 
Warn.  Bergblau  Germ.  Abbe  IbrUana,  J.  de  Phys.,  ii  1778  (with  anaL  making  it  a  carbon- 
ate). Blue  Carbonate  of  Copper,  Blue  malachite.  Chessy  Copper.  Azure  Copper  Ore.  Cuivre 
carbonate  bleu  Fr.  Azurite  BeucL,  Tr.,  417,  1824.  Lasur  Said.,  Handb.,  508,  1845.  Chessy- 
lite  B.  &  K,  Min.,  694^  1852.    Lasurit  v.  KobeO,  Tafeln,  32,  1863. 

Monoclinic.  C^^T  39' ;  /A  7=99^  32',  0  A  l-i=138°  41' ;  a  :  &  :  o= 
1-039  :  1  : 1-181.  Observed  planes :  0 ;  vertical,  /,  t-i,  ^4,  i-2,  i-\\  i-^\ 
clinodomes,  -^j  |-i,  f 4,  ^4,  |-l,  14,  f-i,  2-i,  34 ;  hemidomes,  1-i,  2-i,  HHj 
-1-i,  -2-i;  hemioctahedral,  f  1,  2,  -1,  -2;  2-2,  4-4;  |-i,  f  ^,  f  i,  4-^,  -2-^, 
-f-^  ;  \-i.     0  usually  striated  parallel  with  the  clinodiagonal. 

O  A  7=91^  48'  iri  A  -^=115°  35'  •!* 

O  A  Uz=z92  21  14  A  1-i,  bafi.,=82  38 

O  A  l-i=132  43  24  A  24,    "    =120  46 

O  A  1=125  8  i-2  A  t-2=134  8 

O  A  2=108  35  i-f  A  iH|=121  10 

0  A  -1=127  28  ir^  A  t-^=118  50 

1  A  1,  front,=116  7  U^  2-i=153  51 
-lA-1,  "  =118  16  t-iA7=139  46 
U  A  l-i=134  56 

Cleavage :  24  rather  perfect ;  iri  less  distinct ;  7  in  traces.  Also  massive, 
and  presenting  imitative  shapes,  having  a  columnar  composition ;  also  dull 
and  earthy. 

H.=3-5— 4-25.  G.=3-5— 8-831.  Lustre  vitreous,  almost  adamantine. 
Color  various  shades  of  azure-blue,  passing  into  berlin-blue.  Streak  blue, 
lighter  than  the  color.  Transparent — subtranslucent.  Fracture  conchoidal' 
Brittle. 


Oomp.— 2  6u  C+Cu  lt=Oarbonlc  add  25-(J^  oxyd  of  copper  69*2,  water  6-2= 100.  Analyses 
1,  Klaproth  (Beitr.,  ir.  81,  1807);  2,  PhilUpB  (J.  Roy.  Institution,  ir.  276);  8,  Vauquelin (Anu. di 
Mufl.,  zx.  1);  4,  J.  L.  Smith  (Am.  J.  ScL,  IL  zz.  250) : 
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C 

Oa 

]6[ 

1.  Ttirjiiisk 

2.  Ghessj 

3.  " 

4.  Phenixyine 

24 

25-46 
250 
24*98 

70 

69-08 
68-6 
69-41 

6=100  Klaproth. 
6-46=100  Phmips. 
6-5  yauquelin, 
5-84 =100-23  Smith, 

Ahb^ Pontana obtained  (1.  c.)  C  81*42,  On  68573,  with  only  1007  of  water. 

Pyr^  etc. — Same  as  in  malachite. 

Oba.— Occurs  in  splendid  cryataliizations  at  Ghes8y«  near  Lyons,  whence  it  derived  the  iiaii.6 
Cheasy  Copper.  Also  in  fine  crystals  in  Siberia ;  at  Moldawa  in  the  Bannat ;  at  Wheal  Boiler, 
near  Redruth  in  Cornwall ;  also  in  Deyonshire  and  Derbyshire,  England ;  in  small  quantities  at 
Alston-Moor  and  Wanlockhead,  etc. ;  at  Porto  Cabello,  S.  A. 

Occurs  in  FenrL^  at  the  Perkiomen  lead  mine,  in  indifferent  specimens,  associated  with  gale- 
nite,  blende,  and  cerussite ;  at  Phenijnrille,  in  crystals ;  at  Cornwall,  in  crystals  oa  red  ahale ; 
near  Klcholson's  Gap,  in  the  Blue  Bidge.  In  N.  York^  near  Sing  Sing.  In  K.  Jersey^  near  Kew 
Brunswick.  In  Wi^constTij  at  the  old  copper  (Uggings  near  Mineral  Point,  in  good  crystals ;  also 
at  the  Bracken  mine,  in  small  but  fine  crystals.  In  CctH/omiOf  Calaveras  Co.,  at  Hughes's  mine, 
in  crystals. 

When  abundant,  azurite  is  a  valuable  ore  of  copper.  When  ground  to  an  impalpable  powder, 
it  forms  a  blue  paint  of  a  bright  tint ;  but  it  is  of  little  value  as  a-  pigment,  on  aocount  of  its  lia* 
bility  to  turn  green. 

Alt. — Azurite  occurs  altered  to  malachite  through  the  addition  of  carbonic  acid. 

752A.  Atlasitb  BreUk.f  B.  H.  Ztg.,  zxiv.  3 1 0,  1865.  A  carbonate  of  copper  from  OhafiaiciDo  in 
Chili,  containing  chlorine.  It  muck  resembles  atacamite.  It  is  coarse  or  fine  columnar,  with 
H.=8— 4;  G.=8*S39— 3869;  lustre  vitreous  to  silky;  color  between  celandine  and  emerald- 
green,  nearer  the  first;  streak  verdigris-green.    T.  Erhard  obtained  for  it  (L  a): 

C  16-48        Ou  1018        fi  9-30        CI  4-14        gangue  0-70=100-80, 

whence  he  derives  the  formula  7(Cu'C  +  ft)H-CuCl  +  3ff,  equivalent  to  7  of  malachite,  1  of  a 
hydrous  chlorid  of  copper. 

According  to  this  formula  the  mineral  consists  of  14  Cu,  10  £[,  1  Cu  CL  If  now  the  Cu  CI  ia 
from  mixed  atacamite,  it  is  combined  with  3  Cu  ^.  The  remainder,  11  Cu,  7  C,  7  £[,  corresponds, 
excepting  an  excess  of  water,  very  nearly  to  the  composition  of  azurite ;  1 1  Cu,  7^  C,  3}  £[,  would 
be  precisely  azurite.  Atlasite  may,  therefore,  be  a  mixture  of  about  S^  parts  of  asurite  with  1 
part  of  atacamite. 

763.  BISMUTTTB.    Bismutit  BreUh.,  Pogg.,  liii.  627,  1841.    Kohlensaures  Wismathoxyd, 
Wismuthspath,  Germ.    Bismuthite.    Carbonate  of  Bismuth. 

In  implanted  acicular  crystallizations  (pseudomorphoiis) ;  also  incrnsting 
or  amorphous ;  pulverulent. 

H.=:4— 4-5 ;  3-5,  specimens  that  have  lost  their  lustre ;  earthy,  1*5. 
G.=6-86— 6-909,  Breith. ;  7*67,  from  South  Carolina,  Eammelsberg.  Lus- 
tre vitreous  when  pure;  sometimes  dull.  Color  white,  mountain-green, 
and  du-ty  siskin-green ;  occasionally  straw-yellow  and  yello\yish-gray. 
Streak  greenish-gray  to  colorless.     Subtranslucent — opaque.    Brittle. 

Oomp,— According  to  Plattner's  examinations  (Pogg..  liil  727X  it  is  a  carbonate  of  bismuth, 
containing  some  iron  and  copper  (perhaps  a  carbonate  of  each),  and  also  sulphuric  add. 

Eammelsberg  examined  specimens  tcom  Soutli  Carolina,  probably  of  this  species,  and  obtained 
the  formula  3  (BiC+fl)  +  fiili  (=fii*  C»fi[*)=Oxyd  of  bismuth  90-1,  carbonic  acid  6*4,  watei 
8*5=100.  Analyses:  1,  Bammelsberg  (Pogg.,  Ixxyi.  564,  1849);  2,  8,  Genth  (Am.  J.  Scl«  II 
XxiiL42'7): 


C 

Bi 

fl 

1. 

2. 
3. 

Ghesterfleld  Dist    6*56 

90-00 
89*05 
87-67 

3'44=100  Bamm. 
8-91=100  Genth. 
6-03=100  Genth. 

Pyr.,  etc.— In  the  closed  tube  decrepitates  and  gives  off  water.    B.B.  fUses  readfly,  and  oft 
duurooal  is  reduced  to  bismuth,  and  coats  the  coal  with  yellow  oxyd  of  bismuth.    J>M9dtw^B  is 
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nitric  add,  with  alight  efferTesoenoe.    DiBsolves  in  muriatic  add,  aflfording  a  deep  jeUo  w  aolu 
tion. 

Oba. — ^Bismutite  occurs  at  Schneeberg  and  Johanngeorgenstadt,  Trithnattye  bismuth,  and  neai 
Hirsdiberg  in  Russian  Yoigtland,  with  brown  iron  ore,  native  bismuth,  and  biamuthinite ;  at 
Joachimsthal ;  near  Baden ;  also  in  the  gc^d  district  of  (^eaterfield,  B.  0.,  at  Brewer's  mine,  in 
porous  yellowish  masses,  sometimes  reddish  fh>m  ozyd  of  iron ;  surface  of  fracture  white  and 
vitreous,  resembling  somewhat  calamine ;  in  Gaston  Co.,  N.  0.,  in  yellowish-white  concretions. 

753A.  With  the  bismutite  of  Joachimsthal  occurs  another  bismuth  carbonate,  in  thin  longish 
crystals,  vitreous,  siskin-green  to  dove-brown,  translucent  It  contains,  according  to  Lindacker 
(VogPa  Min.  Joach.,  168),  oxyd  of  bismuth,  carbonic  add,  water,  silica ;  effervesces  with  adds, 
and  B.B.  gives  bismuth  reactions. 

754.  UBBiaiTB.    J,  L.  Smith,  Am.  J.  Sd,  IL  v.  336,  1848,  and  zL  259.    Uran-Kalk-Car- 
bonat  Voglf  Jahrb.  Q.  Beichs.,  iv.  221,  i803. 

In  mammiUary  concretioDS,  or  thin  ooatings ;  cleavage  apparent  in  one 

ition. 
H.=2— 2*5.    Lustre  of  fracture  vitreous.    Color  beautiful  apple-green. 
Transparent. 

Oomp^— ^C+daC+20£[=:Carbonio  add  IM,  ozyd  of  uranium  86-2,  lime  71,  water  45*6; 
or  2Ca  C+^C  +  36 A,  Ramm.,^0  902,  ^  3912,  Oa  7*67,  ]& 44-19=:100.  Analysis  1^  J.  L. 
Smith  (L  c.) : 

ClO'2  9  380        da  8-9  £[45'2 

Fyr.,  etc. — In  a  matrass  yields  much  water  and  becomes  yellowish-gray.  At  redness  it 
Uactons,  without  ftising,  and  on  cooling  retuma  to  an  orangMrtd  color.  At  a  higher  heat  it 
blackens,  and  remains  so  on  cooling.  With  borax  it  gives  a  yellow  glass  in  the  outer  flame,  and 
a  green  gloss  in  the  inner.  ^Dissolves  readily  in  dilute  adds  with  effervescence,  and  affords  a 
jeUow  solution,  with  the  reaction  of  uranium  and  lime 

Obs^— Occurs  with  medjidite  on  pitchblende,  near  Adriaoople^  Turkey;  also  at  Johanngeorgen* 
stadt  and  Joachimsthal.  Br.  Smith  states  that  both  the  lime  and  uramum  of  this  salt  are  derived 
from  the  pitchblende. 

A  related  mineral  from  Elias  mine,  near  Joachimsthal,  has  been  examined  by  Yogi  and  J.  Lin* 
dacker  (Jahrb.  GK  Reichs.,  iv.  221,  1 858).  It  occurs  in  scaly  aggregations  on  pitchblende,  has  a 
siskin-green  color,  and  a  pearly  lustre  on  a  deavage-face ;  subtransparent  to'  translucent;  H.=7 
S'5— 3.  B.B.  on  charcoal  infUaible ;  with  borax  and  salt  of  phosphorus  the  reaction  of  uranium. 
Dissolves  with  effervescence  in  sulphuric  add,  a  white  deposit  being  thrown  dowu ;  solution  in 
sulphuric  and  muriatic  adds  green,  in  nitric  add  yellow. 

Composition,  according  to  J.  Lindacker  (L  a),  U  C+Oa  C+& ^=C  24*18,  "b  37*03,  Ca  15*55,  ^ 
28  84=  100.    Mean  of  three  analyses : 

0  23-86        trS7ll        Ca  15*56        ft  23-34=9»-87. 

These  carbonates  are  produced  by  the  action  of  carbonated  waters  on  the  sulphates. 

766.  yoaZiTrB.    Uran-Ealk-Kupfer-Carbonat  Yo^  Jahrb.  G.  BeichB.,  iv.  222,  1858.    Yoglit 

^atd,  ib.,  223. 

In  aggregations  of  crystalline  scales.  Scales  rhomboidal  somewhat  like 
gypsDm,  with  angles  of  100""  and  80^,  Haid. 

Lustre  pearly.     Color  emerald-green  to  bright  grass-green.    Dichroic. 

Oomp^S  trC-H2  CaC+0Q*C*+U]9r,  Lindadcer,  from  his  analysis  (Jahrb.  G.  Reidis.,  iv 
222): 

C  26*41        tr  37*00        Oa  14-09        On  $40        ]6[  13-90=3:100. 
Pyr.,  etc.— Li  tiie  dosed  tube  blackens  and  yields  water.    B  B.  in  the  platinuxn  fcroeps  infti 
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Bible,  colors  the  flame  deep  green ;  if  moistened  with  muriatic  add  the  flame  Is  momentarO  j  bind 
With  soda  on  charcoal  yields  metallic  copper.    With  borax  in  O.F.  the  bead  is  jellow  while  hot 
and  reddish-brown  on  cooling;  in  KF,  green  while  hot  and  clouded  when  odd. .  Soluble  in  acida 
ivith  efferyesoence. 
Obs.~From  the  Ellas  mine,  near  Joachimsthal,  implanted  on  pitdiblende. 


8.  OXALATES. 


766.  WHBWBZiLITE.    Oxalate  of  lime  IT.  71  .Bhx>&e,  PhiL  Mag.,  m.  zvL  449,  1840.    Oxa 
ealdte  ahapard,  ^n.,  Ill,  1844.    WheweUite  R  in  J£,  Min.,  623,  1852. 

MonocUnic.  (7=72^  41',  /A  7=100^  36',  O  A  14= 
127^  25';  «  :  J  :  c=l-5745  : 1 : 1-1499.  Observed  planes 
as  in  the  annexed  figure.  O  A  7=103°  14',  O  A  l-i= 
109°  28',  O  A  -i=141°  6',  7a  ^4=129°  42'.  Cleavage 
parallel  with  O ;  less  perfect  jjarallel  with  7  and  the  lon^r 
diagonal.  All  the  planes  bright  except  7  and  -^,  which 
are  vertically  striated.    Twins :  composition-face  1-t. 

H.=2-5— 2-75.  Lustre  like  that  of  sulphate  of  lead. 
Very  brittle.    Fracture  conchoidal. 

This  speciee,  an  oxalate  of  lime,  was  observed  by  Brooke  in  oystals 
from  a  tenth  to  a  fourth  of  an  inch  broad  on  calc  spar;  the  localitj  of  the 
spar  is  not  known. 

The  name  oxaealcite  proposed  by  Shepard  is  badly  formed,  and  should  yield  to  Brooke  k 
Maier*s,  after  Prof!  Whewell  of  Cambridge. 

757.  THnsRSOHiTB  Liebig,  Ann.  Ch.  Pharm.,  IzzxvL  113, 1863.  An  oxalate  of  lime,  oocarring 
as  a  grayish,  warty,  and  somewhat  opaline  incrustation,  about  a  line  thick,  on  the  marble  of  the 
Parthenon,  Athens.  A  complete  analysis  has  not  yet  been  made.  Its  ori^  is  attributed  to  the 
action  of  some  kind  of  vegetation  on  the  marble.  It  is  probably  identical  with  whewellite. 
Named  after  P.  y.  Thiersch,  the  discoverer. 

IbX  HUMBOLDTINB.  Fkser  Besin  (Honigstemsaurer  Eisen?)  BreiOUf  Ohar.,  7S,  1820.  Ham- 
Doldtine,  Qxalsaures  Eisen,  K  de  Rivero^  Ann.  C9l  Phys.,  xviiL  207, 1821.  ESsen-Eesin  RreUlLy 
Glib.  Ann.,  Izx.  426,  1822.  Oxalit  BreUh^  Char.,  1823.  Humboldtit  Zecm^,  Handb.,  789, 
1820. 

Li  capillary  forms ;  also  botryoidal  and  in  plates,  or  earthy ;  structure 
fibrous  or  compact. 

H.=2.  G.=2-18— 2-489.  Dull  or  slightly  resinous.  Color  yellow. 
Fracture  uneven,  earthy.  Acquires  negative  electricity  by  fiiction,  when 
insulated. 

OouF.^2  t^e  € + 3  dsOzalio  add  42*1,  protoxyd  of  iron  42*1,  water  16'8=100.  AnalyaU  by 
Ramuh  bberg  (Pogg.,  zlvL  283): 

t^  41*18  Ozalio  add  42*40  (loss)  10*37  =rlOO. 

Mana;  i  de  Rivero  obtained  (L  c.)  Oxalic  add  46-14)  and  protoxyd  of  iron  63-86|  w  ^  no  watec 
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Rammelsberg  (Pogg^  lUL  631, 1841)  has  confirmed  his  fonner  analyBis,  and  shown  that  the  iron 
is  all  protoz^ 

Ptb.,  eto.— In  the  closed  tube  yields  water,  turns  black,  and  beoomea  magnetia  B.B.  on  coar 
coal  is  colored  at  first  black,  but  later  red,  and  with  the  fluxes  reacts  for  oxjd  of  iron. 

Ob& — Occurs  in  brown  coal  at  Koloseruk,  near  Bilin,  Bohemia;  at  Gross- Almerode, in  Hessia, 
and  according  to  T.  S.  Hunt^  at  Elettle  Point,  in  Bosanquet,  Canada,  as  an  incrustation  on  black 
■halesi  tott,  earth/,  sulphur-yellow  (Logan's  Beport,  1860,  1863). 


Digitized  by 


Google 


no  HTDBOOASBOdSr  OOXPOUNDfl. 


VI.  HYDROCARBON  COMPOUNDS. 


ARRANGEMENT  OF  THE  SPECIES. 

I.  SIMPLE  HYDBOGAEBOHra 

1.  M^bsh-Gas  BBxnaB.—€fenerdl  formula  BnHtn^^ 
h  NAPHTHA  GBOUP.— Liquids. 

761.  TsTBiLxo  Htdbid  -64H10  764  Hefttlio  Htdbid  6r  Hit 

762.  Penttlio  Htdbid  ^aHu  765.  Octtlio  Htdbid  €tHi« 

763.  Hbztlio  Htdbid  ^eH^  766.  Nontzjo  Htdbid  €tHso 

There  are  also  in  nature  the  gaseous  members  of  the  series,  6  H41  or  MiBSH-aAB  (Methyiu 
H^drld) ;  6j  He,  or  Bthtlio  Htdbid;  6,  Ha,  or  Tbittlio  Htdbid. 

2.  BETA-NAPHTHA  GROUP.— -Probablj  polymeres  of  the  species  of  the  Naphtha  group  by  a 
oommon  multiple ;  boiling  point  7''-8''  higher  than  for  corresponding  species  of  the  Naph- 
tha group. 

767.  n64Hio  769.  n6eHi4  771.  ii6aHi« 

768.  ne»Hi,  770.  n€iBit 

8.  60HEEBEBITE  GBOUP.— Solid,  or  butter-like,  and  tasteless. 

772.  SOHBEBEBITE  D-GHt  773.  GHBIS1CA33TB  n6flH« 

2.  Ethtlenb  Sebdu  OB  GLEnNBeL— (?0neral/onnti/a6aHn. 
i.  PITTOLIUM  GBOUP.— Liquids. 

774.  DEOATTLEm  €ioHso  776.  DODEGATTLSNE  611H14 

776.  Endecattlevb  6uHss  777.  Dboatbittlenb  6itHM 

5.  PABAFFIKE  GBOnP.>-Solids,  waz-like ;  tasteless. 

778.  Ubpethitb  780.  Ossocebtte 

779.  Hatcbeitite  781.  Zibtbibieiib 

Appendix,'-1B2,  Elatebite  783.  Settuko  Stokes  Besiv 

3.  Oamphene  Sebibs.— (7en«rai/>rm«7a-GnHss.4. 

6.  FICHTELITE  GROUP.— Solid;  without  taste  or  smell;  easily  oryBtaUizabta. 


784.  FiCHTBLIU 

n^ioHic 

786.  BnnTE 

186.  Habtite 

n^isHst 

787.  IZOLTTE 
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4.  Brasoui  Ssbhs.— GK0»«tri  J^brmttla^.H^.*. 
T.  BBNZOIiE  GBOUP.— Liquids. 


e.H. 

791.  Guxoui 

^•Hit 

789.  TOLUOU 

€tH, 

792.  CnroLE 

'^itHii 

790.  Xylols 

'OtHit 

8.  KOinJTE  GBOUP.^SoUcL 

798.  B&njxa  n6aH« 

5.  Nafhthalot  BsamL^Oenerai  firmuia  B^Bi^^it, 
794.  Nafhihalin  6uHt 

^ppendtx.— 796.  Idbialiib. 

IL  OXYGENATED  HYDBOOABBOITa. 

1.  GBOCBBITB  GBOUP.— Batio  of  6,  H=l :  2.    Wax-like. 

796.  GioCBBin  6t«HMOs  797.  Gboxxbiozib  6NHt«0| 

2.  SUOCINITE  GBOUP.— Batio  of  6,  H=:5  : 8  to  5 :  81.    Insoluble  in  aloohol  and  ether. 

[Belo^y  the  ratio  of  -6,  H,  0  is  giyen  for  the  spedes,  and  for  better  oompariaon  the  car 
bon  is  made  40,  withoat  writing  out  a  formula.] 

798.  CoPALEn  40 :  64 : 1  802.  Ambbitb  40 :  66 :  5 

799.  SuooiKini  40 :  64  : 4  803.  BATHTiLLcni  40 :  68 :  4 

800.  WALCHOwm  40 :  64 :  ^7  804  Tobsahiib  ?40 :  68 :  a 

801.  7BnoABA]CAHom  40 :  66  :  2| 

8.  XYLOBETTNITE  GBOUP.  —Batio  of  6,  H=6  :  8  to  6  :  8i.     Largely  soluble  in  ether,  and 
some  species  in  aloohoL 

805.  XTLOBsnarra  40 :  64  : 4  806.  Leucopbtriib  40 :  67i :  2}. 

807.  Euobmhb  40 :  68 :  2i 

4.  SeLEBETlNl'i'E  GBOUP.— Batio  of  e,  H=6 :  7.    Insoluble  in  alcohol  and  ether. 

808.  SoLiBBTDnxB  40 :  66 :  4 

6.  PTBOBBTIHITB  GBOUP.— Batio  of  6,  H=6  : 7  to  6 :  61.    Soluble  in  alcohol  or  ethen 

809.  JAmnrGm  (p.  800)      40? :  60 : 4}  811.  BoGHLRDSBxn  40 :  66 :  6 

810.  PTBOBSiDnn  40 :  56 :  4  812.  Sghlasitb  40 :  52 :  S^c 
810A.  BBUBBENlfB                 40  :  56 :  3               813.  GlTTAOunun  40':  52 :  6 

&  Batio  of  €,  H=5  to  51  or  less.    Insoluble  in  aloohol  or  ether. 

814.  MniH&ROiiin  40 :  44 :  2  815.  SxAinacnB  T40 :  44':  9^ 

816.  AiriBBAOOXiRm         40 :  38 :  71 
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T.  DTSODILE  GBOUP.—Gontaining  Bolphiir  in  place  of  part  of  the  ozygeD. 
817.  Tasicanitb  40: 64: 3  818.  Dtbodils 

Appcndix,^Sl9,  HiBOiTB.  82(X  BAiKEillNiT& 

m.  ACID  OXYGENATED  HYDEOOABBOXa 

821.  BUTTBELLITB  6aiHe4  0« 

822.  Gbooebellitb  (Geoceric  add)  6isHi6  0« 

823.  Bruokniebbluie  (Georetinlc  acid)  ^a4  H44  ^« 

824.  SuooiKZLLiiB  (Sucdnio  add)  64  He  O4 

825.  BbTINELLITE  ^aiHisOa 

826.  DOPPLSBITX  ?-eioHii0t 

827.  Melanelutb  6isHio04 

TV.  SALTS  OF  OBGANIO  AOIDa 

yi28.  Mblutb  £1  fi'+18  £[  64  B^l&ilffM+G  aq 

829.  Piaoim 

829A.  Orgamc  salts  of  iron  Undetermined 

V.  NITEOGBNOUS  HYDBOOAEBONa 
Species  nndetennined. 

AFPEKDIZ  to  HTDBOOASBOK& 

830.  AflPHALnix  831.  Mdixbal  Goal 


The  fonnnlas  above  are  all  written  on  the  new  system.  If  the  number  connected  with  H  u 
halved  in  each  case,  and  the  barred  capitals  are  replaced  hy  common  capitals,  they  will  then  con* 
form  to  the  old  system. 

The  noHve  hydrocarbons  are  very  imperfectly  known.  Most  of  the  kinds  hitherto  reoogniaed 
in  mineralogy  are  more  analogous  to  rocks  than  minerals.  Ambeff  for  example,  instead  of  being 
a  species,  is  a  miztnre  of  four  or  more  spedes,  as  Berzelias  long  since  pointed  out,  and  only  two 
of  the  number  have  thus  far  been  investigated.  The  presence  ot  succinic  add^  one  of  these  two, 
is  spoken  of  as  an  essential  constituent  and  distinguishing  feature  of  amber;  and  this  it  is ;  but 
only  in  the  way  that  feldspar  is  a  constituent  of  g^nite.  Petroleimi,  Asphaltum,  and  the  various 
kinds  of  mineral  resins  and  wax  are  similar  m&ures,  in  the  light  of  chemistry,  as  has  been 
shown  by  many  investigators.  But  still  the  true  line  of  investigation  is  so  little  appreciated  that 
new  resins  or  asphalts  are  fh>m  time  to  time  brought  forward  as  spedes  in  mineralogy  upon 
characters  that  only  prove  them  to  be  mixtures.  And  chemistry,  while  working  toward  a  better 
state  of  this  department  of  mineralogy,  often  fails  in  its  researches  to  distinguish  educts  (natiye 
mgredients)  from  products. 

The  facts  in  the  case,  and  the  true  idea  of  the  sdence,  sustain  the  course  of  the  author  in  here 
removing  amber  from  minoralogical  spedes,  and  calling,  not  amber,  but  the  insoluble  resin  which 
constitutes  four-flilhs  of  its  mass,  5ucctntfe;  and  in  endeavoring  to  apply  the  same  method 
throughout  the  hydrocarbon  section.  Much  more  investigation  is  demanded  before  satisfactory 
results  can  in  all  cases  be  attained.  But  by  pursuing  the  subject  m  the  way  here  recognize^ 
the  section  will  ultimately  become  an  exhibition  of  the  actual  species  of  hydrocarlions  in  natara 
and  thus  lie  elevated  to  tiie  same  level  with  other  parts  of  the  sdence. 
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I.  SIMPLE  HTDEOCAKBONS. 
NAPHTHA  AND  BETA-NAPHTHA  GROUPS. 

SlV.  ot  tifAFHXHi.  Am)  Pbtboiaux.  N<i^9u  SirobOf  zvL  I  §  15,  Diaacor^  i.  101  Naphtha, 
Bitumen  h4aldum  candidum,  P/tn.,  ii.  109,  xxxy.  51.  Naphtha  flos  bituminis  Agric  Ort.  Oaua 
Sobt,  45,  1544.  Liqoidum  bitumen,  nuno  vocatur  Petroleum,  Agric^  Nat  Fobs.,  222,  1546. 
Erddl,  Bergol,  Steinol,  Cferm,    Mineral  Oil    Kerosene.    Bitume  liquide  I^, 

The  liquids  or  oils  of  the  Naphtha  and  Betariiaphtha  groups  occur  aa 
constituents  of  the  lighter  kinds  of  petroleum.  The  other  native  constitu- 
ents, and  the  most  abundant,  are  the  oils  of  the  Ethylene  series  and  the 
Sarafiins ;  and  the  proportion  of  ethylenes  increases  with  the  increase  of 
ensity  or  viscidity.  (See  PrrroLiuM  Gboup,  and  Pabaffin.) 
The  general  formula  is  On  Ha  n+ a,  or  that  of  the  Marsh-gas  series.  The 
specific  ^*avities,  boiling  points,  and  vapor  densities  increase  with  the 
increase  m  the  atomic  number,  or  the  value  of  w.  in  the  above  formula,  as 
shown  in  the  following  table,  which  contains  also  the  percentage  composi- 
tion : 


Naphtha  Gbovp. 

0 

H 

Boiling  T. 

a.    Vai 

porDensit] 

161.  TbtbtmoHtdhid 

e4Hio=82-80 

17-20 

0*0? 

0-600 

2-110 

762.  Penttlio  Htdbid 

€»H„=83-38 

16-67 

30*2 

0-640 

2-538 

763.  Hezyuo  HTDsm 

e.Hu=83-72 

16-28 

61-8 

0-676 

8-053 

764  Hepttlig  Htdbid 

e,H,e=84-0 

160 

90-4 

0-718 

3-647 

76S.  OciTUO  Htdbid 

eeHie=84-21 

16-79 

119-5 

0-787 

8-992 

766.  NONTUO  Hydwd 

eaH,o=84-88 

15'62 

150-8 

0-756 

4-460 

Bbta-Nafhtha  Gboup. 


Boilmg  T. 


O.       Yapor  Density. 


76T. 

^«H|« 

8-9' 

0-611 

768. 

OfHit 

37-0 

0-645 

2-514 

769. 

-OeHu 

68-5 

0-689 

8-038 

770. 

OtHh 

98-1 

0-730 

3-551 

771. 

"©•HiB 

127-6 

0-752 

3-990 

The  names  AmyUc  Eydrid,  OapratfliCf  (EnanffiyliCj  Oaprylic^  PdarffonyUc^  are  often  used  for 
the  above  762  to  766.  Those  in  the  table  are  derived  from  the  Greek  for  4,  5,  6,  7,  8,  9,  and 
were  proposcnl  by  Gerhardt. 

The  oonslitution  of  petroleum  has  been  investigated  by  various  chemists,  among  whom  the 
most  prominent  are  Pelouze  and  Cahours  (0.  R^  liv.  124,  Ivi.  505,  Ivii.  62X  and  G«  M.  Warren 
(Mem.  Ajn.  Ac.  Boston,  II.  ix  x.,  Am.  J.  ScL,  II.  zl.  xlr.  xlvi.).  Pelouze  and  Cahours  continue 
the  naphtha  series  to  O^  Hit,  and  state  evidence  of  the  existence  of  still  higher  members.  But 
Warren  arrived  at  the  conclusion  that  the  naphtha  or  marsh-gas  series  terminates  with  €9  Hsof 
and  thitt  the  oils  of  higher  density  and  atomic  numbers  belong  to  the  ethylene  series  (O^^Hm).  More* 
over,  VTarren  brought  out  the  fact  that  there  was  a  seccmd  naphtha  group,  differing  from  the  other  in 
its  higher  boiling  points— the  Beta-napTUha  group  above^  This  chemist  also  determined  with 
great  exactness  the  boiling  points  of  the  two  groups,  and  found  that  in  both  there  was  the 
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common  difiTerence  of  about  SO'^C.  for  sucoessive  terms  in  the  series  (or  for  a  differenoo  of 
6  Ha) ;  but  that  the  boiling  points  in  the  second  series  were  about  8°  higher  correlativol/  than 
those  of  the  1st  series,  as  the  tables  show. 

The  specific  gravities  and  vapor  densities  for  761  are  firom  Bonalds.  Those  of  the  others^ 
762  to  772,  are  from  Warren,  exoepting  the  vapor  densities  of  762,  763,  The  vapor  densitf  of 
767  has  not  yet  been  determined.    Warren's  specific  gravities  were  taken  at  0*  C. 

Ronalds  has  observed  that  the  gaseous  compounds  of  the  marsh-gas  series  B^  He  and  -€»  Ht 
(2d  and  3d  terms  in  the  marsh-gas  series)  also  exist  in  connection  with  petroleum.  Marsk-goi 
itself,  the  Jiritt  term  in  the  series  ^H^,  is  a  very  common  gas  of  coal  beds  and  bituminous  depos- 
its, as  well  as  of  modem  marshes. 

Petroleum  passes  by  insensible  gradations  vato  piUaspJiaU  or  malfha  (viscid  bitumen) ;  and  the 
latter  as  insensibly  into  asphaU  or  solid  bitumen. 

Petroleum  occurs  in  rocks  or  deposits  of  nearly  all  geological  ages,  from  the  Lower  Silurian  to 
the  present  epoch.  It  is  associated  most  abundantly  with  argillaceous  shales  and  sandstones,  but  is 
found  also  permeating  limestones,  giving  them  a  bituminous  odor,  and  rendering  them  sometimes 
a  considerable  source  of  oil.  From  these  oleiferous  shales  and  limestones  the  oil  often  exudes, 
and  appears  floating  on  the  streams  or  lakes  of  the  region,  or  rises  in  oil  springs.  It  also  exists 
collected  in  subterranean  cavities  in  certain  rocks,  whence  it  issues  in  jets  or  fountains  whenever 
an  outlet  is  made  by  boring.  These  cavities  are  situated  mostly  along  the  course  of  gentle 
antidinals  in  the  rocks  of  the  region ;  and  it  is  therefore  probable,  as  has  been  suggested,  that 
they  originated  for  the  most  part  in  the  displacements  of  the  strata  caused  by  the  slight  uplift 
The  oil  which  fills  the  cavities  has  ordinarily  been  derived  from  the  subjacent  rocks ;  for  the 
strata,  in  which  the  cavities  exist,  are  frequently  barren  sandstones.  The  conditions  required  for 
the  production  of  such  subterranean  accumulations  would  be  therefore  (as  others  havo  explained) 
a  bituminous  oil-bearing,  or  else  oQ-producing,  stratum  at  a  greater  or  less  depth  below ;  cavities 
to  receive  the  oil ;  an  overlying  stratum  of  dose-grained  shale  or  limestone,  not  allowing  of  the 
easy  escape  of  the  naphtha  vapors. 

If  the  oil  exists  ready  formed  in  the  rocks,  only  a  slight  heat  above  that  common  to  the  rocks 
would  be  needed  to  expel  the  oil  slowly  from  below.  And,  without  heat,  as  Hunt  states,  the  oD 
might  be  expelled  through  the  pressure  of  superincumbent  waters  from  the  oil-bearing  shales  or 
days,  and  would  rise  and  occupy  the  cavities  because  so  Ught  as  to  float  on  the  waters. 

But  if  the  oil-producing  bed  contained  not  the  oil  ready  made,  but  only  hydrocarbonaceous 
matters  that  may  afiford  it  on  destructive  distillation,  the  oil  would  have  required  considerable 
heat  for  its  production. 

In  the  Caspian  and  Rangoon  naphtha  regions  the  oleiferous  dayey  deposits  are  nearly  or  quite 
superficial,  and  the  oil,  a  viscid  kind,  exudes  readily  mto  pits  made  for  ooUecting  it 

In  the  United  States  liquid  oil  occurs  in  the  Jjm&r  Silurian,  in  the  "Bird's-eye "  limestone  of 
Riviere  i  la  Rose  (Montmorenci),  Canada,  and  of  Watertown,  N.  Y.,  in  drops  in  fossil  coral;  and 
in  the  Trenton  limestone  at  Pakenham,  Canada,  the  cavities  of  large  Orthocerata  sometimes  hold 
several  ounces  (T.  S.  Hunt,  Am.  J.  Sci.,  II.  xxxv.  166,  1868);  on  &rand  Manitoulin  Id.,  where  a 
spring  afibrdiug  it  arises  from  the  Utica  shale,  the  source  possibly  the  subjacent  limestones ;  at 
Guilderlaud,  near  Albany,  from  the  Hudson  River  group,  as  observed  in  a  spring  by  Beck ;  quite 
freely  in  Umestone  and  shale  near  Chicago;  far  more  so  in  Kentucky,  in  the  Cumberland  oil 
region,  the  wells,  "  from  which  tens  of  thousands  of  barrels  of  oil  have  flowed "  (Newberry), 
descend  200  ft  into  the  Blue  Limestone,  in  which  there  are  bituminous  shaly  strata  overlaid  by 
sheets  of  thin-bedded  compact  limestone ;  these  features  prevail  from  Lincoln  and  Casey  Cos^ 
through  Adair  and  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and  Overton  and  Jackson  Cos.,  Tenn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  the  Medina  red 
shales;  at  Gasp^  Canada,  in  a  Lower  Helderberg  limestone,  on  Silver  Brook,  etc  ;  near  Chicago, 
so  abundant  in  a  limestone  as  to  ooze  out,  and  the  rock  may  be  made  to  bum,  owing  to  its 
presence. 

In  the  Lower  Devonian,  the  Coniiferous  limestone  is  regarded  by  Hunt  as  the  source  of  the  ofl 
of  Enniskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumen. 
Hunt  states  (1.  a)  that  at  Rainham,  Canada,  on  L.  Erie,  shells  of  Peniamerus  aratus  are  sometimes 
filled  with  petroleum ;  and  that  in  other  places  in  the  region  imbedded  corals,  IleliophyUum  and 
Fhvosiiea,  have,  in  certain  of  the  layers,  their  cells  full  of  oil  (while  in  other  layers  it  is  absent 
from  the  corals),  and  in  quariying,  the  oil  flows  out  and  collects  on  the  water  of  the  quarry ;  and 
at  Gaspe,  Lower  Devonian  sandstones  afford  oil  springs  and  give  rise  to  beds  of  thickened  petro- 
leum, and  the  chalcedonic  geodes  of  a  trap  dyke,  intersecting  the  sandstone,  sometimes  contain 
petroleum.  In  the  Middk  Devonian,  the  Black  shale,  or  Genesee  slate,  is  supposed  by  many 
geologists  to  be  the  principal  source  of  the  oil  of  Pennsylvania,  the  Kenawha  valley,  and  other 
partSvof  eastern  Virginia,  and  of  Ohio  and  Michigan ;  but  J.  P.  Lesley  attributes  much  of  the  o& 
of  western  Pennsylvania  to  the  Subcarboniferous.  Near  Fredonia,  Ohalauque  Co.,  and  at  Rock- 
ville,  Alleghany  Co.,  oil  is  found  in  connection  with  Chemung  rocks,  or  the  Upper  Devonian  (Hall). 

A  little  oil  has  been  observed  in  connection  with  Triassic  shales  at  Southbury,  Conn.    The  oQ 
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Oi  souibern  Califoroia  proceeds  from  Tertiary  shales.  On  Trinidad  a  thick  oil,  with  asphalt, 
occurs  in  connediion  with  lignite  and  other  vegetable  remains  in  the  shales  constituting  the  nppef 
part  of  the  Tertiary;  and  specimens  of  the  vegetable  material,  partly  changed  to  oU  and  pene* 
trated  by  it,  and  haying  its  cells  looking  as  if  they  had  been  corroded,  as  a  result  of  the  change 
are  described  by  Wall  (Q.  J.  G.  Soc.,  xvL  460). 

Noted  foreign  localities  are  3  m.  from  Ye-nan-gyoung  (Fetid-water-rivulet)^  Burmah  (and  exporter 
from  BangooD),  where  there  are  about  100  wells,  from  180  to  306  feet  deep,  each  lined  with  hori« 
zontal  timber,  but  not  all  now  worked  (Oldham);  the  peninsula  of  Apcheron  on  ^e  western 
shore  of  the  Caspian,  at  Bakee,  where  naphtha  exudes  from  argillaceous  and  calcareous  beds, 
especially  the  former,  of  the  Middle  Tertiary  (Abich),  and  where  it  has  long  been  used  for  burn- 
ing in  lamps  and  for  cooking ;  near  the  centre  of  the  region  the  light  and  pure  naphtha  oil  is 
obtained,  while  along  its  borders  the  oil  is  a  thicker  petroleum,  or  passes  into  an  asphalt,  and 
solid  masses  of  this  asphalt  are  often  seen  floating  in  the  Caspian ;  on  the  island  of  Tscheleken, 
near  the  eastern  coast  of  the  Caspian,  in  Balkan  Bay;  on  the  banks  of  the  Kuban,  promontory 
of  Tamao,  east  side  of  isthmus  betweeu  the  Azof  and  Black  Sea ;  near  the  river  Betchora,  in  the 
government  of  Archangel,  Russia ;  near  the  village  of  Amiano,  in  Parma,  Italy,  whence  enough 
was  formerly  obtained  to  light  the  streets  of  Genoa;  at  Zante,  one  of  the  Ionian  islands  (ancient 
Zacjnthus),  which  has  furnished  oil  for  more  than  2,000  years,  its  petroleum  spring  having  been 
mentioned  by  Herodotus.  Pliny  mentions  the  oil  of  a  spring  at  Agrigentum,  SicUy,  and  states 
that  it  was  collected  and  used  for  burning  in  lamps,  as  a  substitute  for  oil.  He  distinguishes  this 
oil  from  naphtha^  which  he  says  was  too  light  and  inflammable  for  such  a  use.  Of  naphtha^ 
he  mentions  a  locality  in  "Partliia"  (about  the  sources  of  the  Indus).  Oil  is  found  also  near  the 
citr  of  Mexico,  and  on  the  river  Lagnn. 

The  oil  spring  of  Cuba,  Alleghany  Co.,  K.  T.,  called  the  Seneca  Oil  Spring,  long  known,  was 
described  by  I^f.  Silliman  in  1888  (Am.  J.  Sci.,  xxiiL  97)  as  a  dirty  pool,  about  IS  ft.  across, 
covered  with  a  film  of  oil,  which  was  skimmed  ofif  from  time  to  time  for  medicinal  purposes.  The 
po-called  **  Seneca  oil,^*  sold  at  the  time  in  the  shops  (and  from  which  he  often  distilled  naphtha 
for  preserving  potassiuni\  he  observes  was  not  from  this  spring  (around  which  the  Seneca  Indians 
then  had  a  reserve  of  a  square  mileX  but,  as  he  was  told,  from  Oil  Creek,  Venango  Co.,  Pa.,  about 
1 00  m.  from  Pittsburg.  Seneca  Lake  has  oil  on  its  surface  in  some  parts,  and  it  is  said  to  have 
given  the  name  to  the  oil ;  but  whether  this  is  the  true  source,  or  whether  it  came  from  its  being 
collected  and  sold  by  the  Seneca  Indians,  is  not  clear.  Hildreth  in  1833  (ib ,  xxiv.  63),  and  later 
in  1836  (ib.,  xzix.  86,  121,  \2^\  gave  an  account  of  the  salt  wells  of  the  Little  Kenawha  valley, 
which  then  afforded,  he  says,  50  to  100  gallons  a  year.  He  also  speaks,  in  1S83,  of  a  well  475 
ft.  deep,  80  m.  N.  of  Marietta,  Ohio,  which,  when  first  opened,  discharged  at  intervals  of  2  to  4 
days,  for  3  to  6  hours  each  time,  throwing  out  30  to  60  gallons  of  oil  at  each  '*  eruption,"  but  was 
then  yieldhig  only  a  barrel  a  week.  In  1840  a  spouting  well  of  oil,  at  Burksville,  Kentucky,  was 
described  (ib.,  xxxix.  195);  the  well  was  bored  for  salt,  and  200  ft  down  a  "fountain  of  pure  oQ 
was  struck,  which  was  thrown  up  more  than  12  ft.  above  the  surface  of  the  earth,"  emitting, 
according  to  the  estimate,  75  gallons  a  minute;  it  " continued  to  flow  for  several  days  succes- 
sively," but  then  failed;  and  efforts  to  bring  it  into  action  again,  or  find  another,  were  not  suo- 
cessfuL  The  petroleum  of  Enniskillen,  Canada,  was  mentioned  in  1 844  by  Mr.  Murray,  in  the 
Canada  Q^ological  Report  for  1846;  and  in  1857  wells  were  sunk  for  the  collection  of  it  In  1S59. 
on  Oil  Creek,  Venango  Co.,  Pa.,  a  boring  for  salt,  but  75  feet  deep,  let  out  the  first  fountain  of  oil 
of  that  now  famous  oU-region.    For  many  weeks  it  discharged  1,000  gallons  per  day. 

The  origin  of  petroleum,  including  the  lighter  as  well  as  heavier  kinds,  has  been  attributed 
by  some  to  the  decomposition  of  vegetable  substances  alone  (Blscho^  eta) ;  but  it  is  now  gene- 
rally admitted  that  it  has  come  fh>m  animal  as  well  as  vegetable,  as  urged  by  Dufrenoy  (Min.,  iv. 
602,  1859),  J.  S.  Newberry  (Ohio  Agric.  Rep.,  1869),  and  T.  S.  Hunt  CCaxL  Nat,  vi.  241,  1861, 
Am.  J.  ScL.  11.  xzxv.,  Ch.  News,  1863). 

The  conditions  favorable  to  the  formation  of  naphtha,  as  shown  by  the  characteristics  of  the 
deposits  in  which  it  is  found  native,  are  the  following:  (1)  the  diffusion  of  organic  material 
through  a  fine  mud  or  day;  (2)  the  material  in  a  very  finely  divided  state;  and  (3),  as  a  conse- 
quence of  the  preceding,  the  atmosphere  excluded  as  far  as  possible  from  the  material  undergoing 
decomposition.  There  is  reason  to  believe  that  no  more  heat  was  required  than  what  was  afforded 
by  the  natural  climate  or  temperature  of  the  region  and  the  process  of  fermentation. 

Shales,  the  most  common  oil-bearing  rocks,  were  originally  the  fine  mud  of  deep  or  shallow 
seas ;  and  the  limestones  were  tlie  same,  only  the  mud  was  calcareous  in  nature,  like  the  cora; 
mud  of  many  a  coral  lagoon,  as  the  author  has  elsewhere  described  after  personal  examination. 
These  shales  ordinarily  contain  few  fossils  of  any  kind,  and  very  rarely  distinct  vegetable  remains. 
It  may.be  questioned  whether  tough  fucoids  (sea-weeds),  or  the  branches  and  leaves  of  ordinary 
plants  imbedded  in  such  days,  would  ever  become  so  subdindcd  or  disorganized  as  to  make  the 
requisite  emulsion  with  the  mud  free  from  any  vegetable  forms ;  and  it  is  more  probable  that  the 
vegetable  material  present  was  either  dehcate  water-plants,  or  was  derived  from  abundant 
infusorial  or  microscopic  vegetable  Ufa    The  limestones,  on  the  contrary,  are  sometimes  full  of 
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fOBsilfl,  but  these  are  animal ;  and,  as  the  solid  parts  which  make  the  fossils  are  to  a  large  exceat 
ground  up  to  make  the  mud  that  becomes  the  limestone,  the  organic  material  these  hard  parts 
contain,  as  well  as  that  of  the  fleshj  parts  and  oils,  would  be  dlfiused  through  the  mud  or  earth  id 
the  very  condition  demanded. 

The  light  native  oils  do  not  occur  in  coal  beds,  which  were  made  from  thick  beds  of  vegetable 
debris. 

lu  the  above-mentioned  circumstances,  with  the  deposits  under  pressure  from  superincumbent 
beds,  the  atmospheric  air  almost  totally  excluded,  the  organic  material  might  undergo  deoompo- 
sition  through  the  reactions  of  its  own  elements  alone.  (See  on  this  subject,  and  the  reactions 
mentioned  below,  Bischof,  Chem.  G.,  ii.  1853,  T.  S.  Hunt,  Can.  Nat  and  Ch.  News,  L  c.)  The 
average  composition  of  dry  wood  (the  ash  and  nitrogen  exduded)  is  represented  by  -66  £[904= 
Carbon  49*66,  hydrogen  6'21,  oxygen  4413=  100.  Takmg  two  parts,  we  have.6uHi„08.  If 
now  the  oxygen  combines  \vith  carbon  to  fbrm  carbonic  acjd,  4  €  O9  ^l  thus  be  removed,  leaving 
69  Hie,  whida  is  the  composition  of  one  of  the  species  of  the  naphtha  group^  the  fifth,  on  p.  720. 
But  OsHia,  or  ^saHfa,  its  multiple  by  4^  corresponds  also  to  3(6eHi4)+'68Hi8+i(6i3H9«), 
the  first  two  members  light  naphtha  oils,  and  the  last  an  ethylene,  a  composition  much  like  that 
of  Pennsylvania  petroleum.  Ilie  decomposition  might  not  be  as  sim|de  as  here  taken,  as  ^  to  1 
p.  c.  of  nitrogen  is  also  present,  and  there  would  also  be  some  animal  material  But  the  illustra- 
tion is  still  satisfactory.  That  no  water  (Ha  O)  would  be  formed  from  the  elements  of  the  organic 
material  is  apparently  indicated  by  the  fact  that  this  would  make  an  excess  of  carbon  or  a  defi- 
ciency of  hydrogen.  From  Chevandier's  numerous  analyses  (Ann.  Gh.  Phys.,  IIL  x.  129),  the 
average  composition  of  dry  wood  is  carbon  51-21,  hydrogen  6*24,  oxygen  41*45,  nitrogen  1*10, 
corresponding,  if  the  nitrogen  is  not  counted,  to  61sHn.ftO7.fi,'  from  which  the  resulting  oils 
might  be  nearly  the  same  as  above. 

Were  there  less  confinement  by  superincumbent  beds  or  earthy  material,  part  of  the  hydrogen 
might  be  lost  by  combining  with  the  carbon  and  escape  as  marsh  gas  (6  H4),  and  thus  determine 
the  formation  of  the  thicker  oils;  or  else  of  the  solid  insoluble  hydrocarbons,  more  or  less  oxyge- 
nated, which  make  many  shales  a  rich  source  of  oil  on  distillation. 

With  the  air  not  well  excluded,  as  in  the  case  of  all  thick  beds  of  vegetable  debris,  such  as 
have  formed  peat  and  the  various  kinds  of  coal,  the  decompositions  would  be  more  complex ;  out- 
side oxygeu  carrying  off",  it  may  be,  part  of  the  hydrogen  (as  water),  and  of  the  carbon  (as  carbonic 
acid).  Thus  619  His  Oa  (composition  of  wood)  may  change  to  6i«  Hi 4.*  65,  the  average  compo- 
sition of  peat;  or  to  6u  Hia  Oa.6=rCarbon  6792,  hydrogen  6-66,  oxygen  26*42=100,  a  medium 
brown  coal  (or  lignite);  or  61a  Hb.is  Oo.87=Oarbon  85*88,  hydrogen  5*82,  oxygen  8*30=100, 
Wigan  cannel  coal,  etc. 

Marsh-gas  (6H4)  is  a  common  gas  of  marshy  places  and  of  Artesian  wells,  and  so  also^  though 
less  abundantly,  carbonic  add  (Bischof).  The  distillation  of  wood  will  afford  the  solid  hydrocar- 
bons of  the  paraffin  group ;  Reiclienbach,  in  his  discovery  of  paraffin,  obtaining  it  from  the  wood 
of  the  Fagus  sylvaiica.  Dr.  J.  S.  Newbeny  states  (priv.  contrib.)  that  off  the  shores  of  Lake 
Superior,  at  Marquette,  he  observed  bubbles  of  gas  coming  from  the  bottom  to  the  surface,  which 
proved  to  be  carburetted  hydrogen;  and  also,  now  and  then,  drops  of  oil  slowly  rising,  and  finally 
spreading  over  the  sur&ce,  which  oil  proved  on  examination  to  be  a  kind  of  petrolenoL  Although 
the  vegeiaMe  origin  of  the  oil  was  not  certain,  it  seemed  to  be  altojgether  probable.  On  the  island 
of  Trinidad  tlie  oil-producing  beds  are  clayey  beds  in  the  Tertiary,  containing  remains  of  plants, 
and  Wall  states  (Q.  J.  G.  Soc,  xvi.  460)  that  tliere  is  full  evidence  that  the  liquid  and  solid  bitu- 
men was  produced  at  the  ordinary  temperature  and  condition  of  climate  in  the  occurrenoo  of 
numerous  specimens  of  the  vegetable  matter  in  process  of  transformation,  which  have,  as  a  con- 
sequence, the  organic  structure  more  or  less  obliterated. 

In  the  change  of  animal  matters  to  oil,  there  is  more  nitrogen  present  to  give  complexity  to  the 
mutual  reactions.  But  whcu  the  material  is  animal  oils,  there  are  only  carbon,  hydrogen,  and 
oxygen,  as  in  the  case  of  vegetation.  In  such  oils  there  are  nearly  the  proportions  618  Hs«  Os- 
In  the  case  of  such  a  compound  (oleic  acid),  the  forming  of  carbonic  acid  from  the  oxygon  would 
separate  609^  and  leave  617  H14,  of  the  ethylene  ratio;  in  that  of  617  H84  ^a  (margaric  odd) 
the  same  would  leave  61  e  H34,  or  a  combination  of  marsh-gas  oils.  Warren  and  Storer  have 
obtained  (Mem.  Am.  Ac.  Boston,  ix.  177^  Am.  J.  ScL,  II.  xlil  250)  from  the  destructive  distiUaUoc 
of  a  fish-oil,  after  its  saponification  by  lime,  all  the  compounds  above  enumerated  of  the  Naphtha 
group,  besides  others  of  the  ethylene  and  benzole  series. 

Dr.  Newberry  has  observed  that  cannel  coal  sometimes  shows  by  its  animal  fossils  that  pari 
of  its  oQy  products  may  be  of  animal  origin  (Am.  J.  Sci.,  II.  xxiii.  212,  1857),  instancing  a  case 
In  Ohio  in  which  tlie  ooal  contained  fossil  fishes.  He  also  remarks  on  the  disagreeable  smell  of 
some  limestone  oil,  and  attributes  it  to  its  animal  origin.  Dufrenoy,  in  his  Mineralogy  (iv.  602, 
1859),  gives  prominence  to  the  fact  that  remains  of  fishes  are  common  in  oil-producing  ahalesi 
and  to  the  view  that  they  are  the  source  of  the  oil,  mentioning  as  examples  the  black  shales  in 
the  Goal  formation  at  Saarbruck  in  Prussia,  and  Tgomay  near  Autun  in  France ;  the  Permian 
(Zechfitem)  at  Mansfeld;  grayish  limestone,  in  the  lias,  at  Doubs;  and  grayish  ahaldi  in  tb» 
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Middle  Terttary,  at  Menat,  80  m.  from  GermoDt^  France ;  all  of  which  abound  in  the  romains  of 
fifihes.  The  shales  a^ioinlng  the  Albertite  of  Nova  Scotia  have  been  mentioned  as  another  exam* 
pie  of  this  kind.  The  black  semibituminoas  or  coaly  shales  of  the  Triassic  of  the  Connecticut 
vallej  contain  numerous  fossil  fishes,  aud  these  are  the  only  fossils. 

Lesquereuz  derires  petroleum  (Trans.  Am.  Phil  Soc.  PhUad.,  ziii.  313)  mainly  from  the  deoom- 
poaitiou  of  fucoids  and  other  marine  plants,  arguing  for  it  on  the  ground  of  its  occurrence  so 
largely  in  rocks  of  marine  origin.  S.  F.  Peckham,  in  a  recent  communication  to  the  author, 
sustains  the  idea  that  the  light  naphtha  oils  are  solely  of  animal  origin. 

It  is  to  be  noted  that  wherever  marsh  or  water  plants  have  grown  in  past  time  there  must 
have  been  idso  a  profusion  of  minute  animal  life  to  afford  nitrogen  and  sulphur  to  the  accumula- 
ting debris ;  and,  oonverselv,  vegetable  h'fe  of  microscopic,  if  not  also  of  larger  kinds,  is  present 
wherever  there  is  animal  life. 

The  word  naphtha  is  from  the  Persian  nc^ta,  signifying  to  exude ;  and  petroleum  from  idrpoi^ 
rock,  and  ofetem,  oil  (the  latter  frt>m  the  Greek  iXaioy,  ot?)^  dating  only  from  the  middle  ages  (see 
Stn.). 

Alt — ^Petroleum  undergoes  alteration  of  condition  in  two  ways : 

1.  The  evaporabion  of  Ua  lighUr  oUs.  When  exposed  to  the  air  the  petroleum  is  free  from  pres- 
sure, except  the  ordinary  atmospheric,  and  open  to  the  heat  and  winds  of  the  region.  As  a  con- 
sequence the  Ughter  naphtha  oils  pass  off,  leaving  only  the  heavier,  and  the  substance  becomes 
gradually  viscid,  or  even  a  solid  consisting  largely  of  solid  hydrocarbons ;  and  the  80K»lled 
aaphaltSf  which  may  thus  result,  will  be  ordinary  bitumens  of  one  kind  or  another,  or  largely 
paraffin,  according  as  paraffin  is  present  or  not  in  the  native  oiL 

In  most  oil  regions,  when  the  oil  occurs  at  the  surfkce  open  to  the  air,  more  or  less  of  solid 
bitumen  is  to  be  found.  Hunt  speaks  of  the  large  "  gum-beds  '*  of  half-dried  bitumen  in  the  oil 
region  of  Enniskillen ;  and  Winchell  says  that  in  the  neighboring  bat  less  productive  district  in 
Michigan,  masses  of  inspissated  oil  are  common,  and  some  are  as  hard  as  asphalt  At  the  naphtha 
idand  of  Tschelekan  there  are  large  quantities  of  NefUgik  as  it  is  there  called,  which  is  nearly 
pure  paraffin.    The  hot  climate  of  the  Caspian  is  fovorable  for  such  a  result 

2.  The  oxydcUion  of  eome  or  all  of  (he  ingredienis  conetituUng  fhepetroleurn.  In  the  process  of  oxyda- 
tion  there  is  first  a  loss  of  some  of  the  hydrogen  by  its  union  with  oxygen  to  form  water,  which 
escapes.  Thus  the  oils  of  the  Marsh-gas  series  (O.Ha.+a)  may  pass  to  the  less  stable  etnylenes 
(6. Ha.);  or,  by  further  loss  of  hydrogen,  to  species  of  the  Benzole  series  (O.Han^),  or  of  the 
lif  aphthldin  series  (6.  Hs^u).  The  last  two  appear  to  occur  sparingly  in  nature.  Secondly^  there 
is  oxygenation ;  that  is  an  absorption  o^  and  union  with,  oxygen.  Q^ese  oxygenated  substances 
have  been  yet  but  little  investigated  (see  Asphaltuu).  They  are  probably  all  solid  at  the  ordi- 
nary temperature. 

Hard  bitumen  or  asphalt  may  hence  consist  either  (1)  of  unoxygenated,  or  (2)  partly  of  unoxy- 
genated  and  partly  oxygenated,  the  usual  fact;  or  (3)  solely  of  oxygenated  hydrocarbons  (very 
rarely,  if  ever,  true  hi  nature).  The  state  of  solidity  is  not  proof  that  any  part  of  the  bitumen  is 
oxygenated. 

SCHEERERITE  GROUP. 

Wax-like,  or  butter-like.  General  formula  that  of  the  Marsh-gas  series, 
or  Ob  Hsb-i-s.  The  two  species  here  included  are,  according  to  the  analyses 
(which  need  verificationu^polymeres  of  the  first  two  species  of  the  Marsh- 
gas  series,  O  H^,  and  O,  H,. 

The  Paraffi/ka  belong  here*  if  members  of  the  Marsh-gas  series.  See  p. 
730. 

772.  SOHBBRliKlTJEI.  Scheererit  Stnmeyer^  Eastn.  Arch.,  x  113,  1827;  Naphthaline 
r^aineuBO  prismatique  KMem^  Bibl  Univ.,  xxxvL  316,  1827,'  Kaoalre-Prinsep,  BibLITniv.,  xi 
68,  1829,  Ann.  Phys.  Oh.,  xv.  294. 

Monodinic.  Crystals  mostly  thin  tabular,  rhomboidal  or  six-sided,  often 
flattened  parallel  to  i-i,  with  also  the  planes  Z -1, 1-i ;  edge  ///on  -1/- 1 
=123^%  edge  -1/-1  on  l-i=135^  edge  ///  on  l-i=101J°,  Kenngott. 
Also  acicular.    Also  in  loosely  aggr^ated  crysttdline  grains  and  folia. 

Soft.  G. =1—1-2.  Lustre  pearly  or  resinous;  feebly  shining.  CJolor 
whitish,  gray,  yellow,  green,  pale  reddish.     More  or  less  translucent  to 
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transparent.  Easily  frangible.  Tasteless.  Inodorous.  Feel  not  greaaj. 
Soluble  easily  in  alcohol,  and  also  in  ether.  Melts  at  44®  C,  and  then 
resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these  spots,  however,  may 
be  removed  by  heat.  On  cooling,  the  mineral  crystallizes  in  acicnlar  caya- 
tals.  May  be  distilled  without  aecomposition ;  boiling  point  near  100°  C. 
(92°,  Prinsep). 

Oomp.,  etc.— Aooording  to  an  imperfect  analysis  by  Prinsep  (Fogg.,  xr.  294),  oonsists  of  Oarbon 
73,  hydrogen  24=97,  whiSti  corresponds  nearly  to  the  ratio  for  B,  H=l  :  4^  or  the  composition 
of  marsh-ga8= Oarbon  76,  hydrogen  25=100 ;  whence,  if  the  resnlts  may  be  trasted,  it  is  a 
polymero  of  marsh-gas. 

Soluble  in  sulphuric  or  nitric  acid,  and  not  in  alkalies.  Takes  fire  easHy  and  burns  withovit 
residue,  giving  out  much  smoke  and  a  feeble  aromatic  odor. 

Found  by  Oapt.  Scheerer,  in  the  year  1822,  in  the  coal  of  a  bed  of  brown  coal  in  the  Tertiary, 
at  Uznach,  near^  Gallon,  in  Switzeriand.  The  bed  of  coal  is  two  to  three  feet  thidc,  and  the 
pine  stems  in  it  are  almost  unchanged.  Among  the  species  of  pine  there  is  the  P.  syhfeakii  ;  and 
the  birches  and  firs  are  those  of  modem  species.  The  age  is  the  same  with  that  of  the  peat 
beds  of  Bedwitz.  Besides  scheererite  it  affords  also  flchtelite  and  konlite.  On  ciyst,  Eenngi, 
Ber.  Ak.  Wien,  xiy.  272,  and  Wax.  der  Schweiz,  418,  Leipsig,  1866. 

773.  OHRISBCAirrB.  Chrismatin  (Ar.  Watdn)  Germar,  Za  O.,  L  40, 1849.  Ocokerit  (fr.lb.) 
Bredau,  Karst  u.  BecL  Arch.,  zxiiL  749,  1850.  Hatchettin  (fr.  ib.)  Wagner,  Jahrb.  Iffln. 
1864^  687 ;  ff.  Fleck,  Steinkohlen  DeutschL,  L  37,  4to^  Miindien,  1865. 

Bntter-like,  or  of  semiflnid  consistence.  Soft  at  55°  to  60°  0.  G.  below 
1.  Lustre  greasy  to  ailky.  Color  greenish  to  wax-yellow.  Slightly  trans- 
lucent. Tasteless.  Melts  at  a  very  low  temperature  to  an  oil,  which  is 
dark  red  by  transmitted  light,  and  apple-green  by  reflected* 

Oomp.^H.  Heck  obtained  (L  a),  34  p.  a  of  ash  being  removed: 

Carbon  78*512  Hydrogen  19191  Oxygen  2*297=100. 

Exdudlng  the  oxygen  as  water,  as  done  by  Fleck,  it  leaves  0  80*61,  H  19'49=100,  oarrespond- 
big  to  6s  He=Carbon  80,  H  20 ;  making  it  thus  a  polymere  of  6a  H«,  or  the  second  member  of 
the  Marsh-gas  series.  Fleck  adopts  the  formula  ^t  Has.  If  the  oxygen  is  an  essential  oonsti- 
tuent,  either  view  of  the  constitution  is  wholly  at  mult    Bums  with  a  flame,  without  smeU. 

Obs. — Occurs  in  cavities  of  caldte  and  quartz  ayatals  in  an  argillaceous  sandstone  of  the  Gar 
coniferous  formation  at  Wettin,  Saxony. 

Named  fVom  xP^'/'S  otn/man^. 


PrrTOLITJM  GROUP, 

STN.  or  FiTTASFHALT.      Iltrraff^aXrof  DioSCOT,,  L  100.     PisSasphsltOS  PlttL,  XXiv.   25,  XXXT.  51. 

Maltha  Pliiu,  it  108.    Bergtheer  Oenn.     Bitume  yisquenx,  Bitume  glntineux,  Poix  minerale, 
Mineral  graisse,  Fr.    Petroleum  pt    Mineral  Tar. 

The  species  of  this  group  are  liquids  like  the  naphtha  oils,  but  are  of 
higher  specific  gravity  and  atomic  weight.  They  enter  into  the  constitu- 
tion of  all  free-flowing  petroleum,  but  are  especially  characteristic  of  the 
denser  kinds,  and  viscid  bitumens,  and  exist  largely  also  in  many  asphalts. 
They  belong  to  the  Ethylene  series,  and  therefore  have  the  general  formula 
e^H„=(alike  for  all])  Oarbon  85-71,  hydrogen  14-29.    G.=0-75-0-84:. 

The  species  ascertained  to  be  native  by  0.  M.  "Warren  (Mem.  Am.  Aa 
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Boston,  ix.,  Am.  J.  Sci.,  11.  xlX  and  occurring  in  the  Pennsylvania  petro* 
lenm,  Kangoon  tar,  etc.,  and  tne  boiling  temperatures,  as  ascertained  by 
Warren,  are  the  following : 

774.  DiOiLTTLKNB  (Eutylene) 

775.  Endboattleitb  (kargaiylene) 

776.  DoDBOATTLENS  (Lauiylene) 

777.  Dboatbittlbkb  (Oodnylene) 

The  average  increase  in  tlie  boiling  point  for  the  successive  members  in 
the  series  (or  the  addition  of  O  H,),  as  follows  from  Warren's  results,  is  20* 
•6,  or  only  two-thirds  of  the  average  in  the  Naphtha  ffroup.  Other  higher 
nati/oe  species  of  the  above  series  have  not  yet  been  clearly  defined. 

These  oompoandfl  ace  made  members  of  the  Marsh-gas  or  Naphtha  series  by  Pelouze  and  Oahours, 
who  ifiite  the  formulas  as  follows,  and  giye  the  annexed  spedfic  gravities,  vapor  densities,  and 
boiling  points: 


Formula. 

Boiling  T. 

^loHjo 

174-9' 

"©11  Hit 

195-8 

"Oil  Hs4 

216*2 

^it  Hje 

235 

G. 

Vapor  Density. 

Boiling  Temp. 

Vio  Hsa 

0-757 

6040 

160'— 162' 

^11  Hj4 

0-766 

5-458 

180  —184 

"On  Hac 

0-776 

5-972 

196  —200 

Oil  Hjt 

0-792 

6-569 

216-218 

They  also  add  the  compounds  614  Hto,  OisHta^  Warren,  by  his  superior  methods,  proves 
that  tiie  species  obtained  by  them  were  not  pure  (L  c.). 

Each  of  the  four  ethylene  compounds  above  mentionel  have  been  obtained  from  Bangoon  tar, 
besides  some  species  of  the  Naphtha  group  (at  least  6t  Hi*  and  6aHia),  traces  of  some  of  the 
Benzole  series,  and  also  naphthalin. 

The  name  piUo^'um  is  from  virro,  pitchy  and  oleum^  oil,  analogous  to  peiroleimi;  Bsid  piiUuphal' 
tum^  from  the  Greek  for  jpt^  and  aspJuUL 

The  word  maltha  is  from  the  Greek  /<aX9ii,  soft  wax;  it  was  also  used  sometimes  for  a  mixture 
of  wax  and  pitch,  employed  for  making  the  surface  of  writing-tablets,  and  for  some  kinds  of 
cements.  But  Pliny  (iL  108)  describes  under  this  name  an  inflammable  mud  flowing  from  a  pod 
at  Samosata  in  North  Syria  on  the  Euphrates,  which  he  says  (ii.  109)  was  similar  in  nature  to 
naphtha ;  and  this  use  of  the  word  has  led  to  its  later  application  to  viscid  bitumens. 

Petroleum  in  caviUea  in  crystals.  Davy,  in  his  examinations  of  the  fluids  in  crystals  (PhiL  Trans., 
1822,  867,  and  postscript),  found  only  water,  except  in  the  case  of  quartz  frx)m  Dauphiny.  The 
liquid  in  this  case  was  about  as  viscid  as  linseed  oU;  brownish  in  color ;  became  solid  and  opaque 
al  13"  0.  (56°  F.);  had  a  smell  resembling  naphtha ;  acted  like  a  flixed  oil  when  heated,  the  tem- 
perature of  ebullition  being  high ;  and  burned  with  flame,  producing  a  white  smoke.  The  cavity 
was  i  in.  across,  but  only  a  sixth  of  it  was  occupied  by  the  fluid.  Davy  made  his  investigations 
of  the  fluids  in  crystals  by  having  the  crystals  bored  through  to  the  cavity  by  a  lapidary,  and  was 
the  first  to  use  this  method. 

Pbtbolbne.  -Boussingault  obtained  from  the  viscid  bitumen  and  asphalt  of  Bechelbronn  an  oil 
whidi  he  called  Petroicne,  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  the  solid  one 
being  named  by  him  AsphaUene  (see  Asphaltuv).  It  was  separated  bv  heating  in  an  oil  bath  to 
a  temperature  of  300*  0.  None  of  it  passed  over  at  a  temperature  below  100"*  0.  He  obtained 
for  its  composition  (Ann.  Oh.  Phys.,  Ixi  141,  Ixxiii  442)  : 

Carbon  87-36  86-78  87-45  86*98  (1)88-4. 

Hydrogen       11-90  12-20  12*80  12-70  12-5. 

He  writes  for  it  the  formula  6i«  Hi«,  making  it  of  the  camphene  series,  ^«  Ht.-4.    It  boiled  at 
280*"  0.    The  vapor  density  is  stated  at  9  415,  or  "double  that  of  oil  of  turpentine." 

There  can  be  no  doubt  tiiat  the  petrolene  was  a  mixture  of  oils.  Warren  states  (priv.  oontrib.) 
that  fh>m  Boussmgault's  data,  as  given  in  his  artide,  the  vapor  density  should  have  been  8'49 
instead  of  9*415 ;  and  also  tibat  his  own  researches  on  various  hydrocarbon  oils,  induding  the 
products  ftt>m  the  destructive  distillation  of  albertite,  lead  him  to  believe  that  petrolene  probabtf 
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ooDsistfl  maiolj  of  oOb  of  the  Ethylene  series ;  that  0ie  H^  would  have  for  its  boiling  point  295'  C^ 
and  vapor  density  7*745 ;  but  that  the  liquid  is  made  up  of  oils  of  both  lees  and  greater  deoaitj. 

The  Becbelbronn  tar  and  that  similar  from  Lobsann  (both  in  the  Dept  of  Bas-Bhin,  France)  are 
called  also  Minerai  Graisse  and  Graisse  de  Strasbourg, 

Yolckel  has  subjected  a  viscid  bitumen  from  Travers,  near  Neufchatel,  to  distillation  in  iroo 
cylinders  (Ann.  Ch.  Fharm.,  Ixxzvii.  143,  1862),  and  obtained  the  following  as  his  suooessive 
results : 

0  H  Temp,  of  vaporization.  G. 


1. 

87 -66 

12-34=  99-90 

90**— 120'  ' 

0-784  at  16**  a 

2. 

87-59 

12-80=  99-89 

120  —160 

0-790 

3. 

87-31 

12-59=  99-99 

160  —180 

0-802 

4. 

87-84 

12-69=  100-03 

180  —200 

0-817 

6. 

87-48 

12-60=100-08 

200  —220 

0-845 

6. 

87-40 

12-40=  99-80 

220  —230 

0-867 

The  analyses  afford  for  all  of  the  compounds  the  ratio  for  6,  H,  6  :  10.  and  Yolckel  regards  them 
as  polymeres  of  619  Hag,  and  henoe  of  the  camphene  series  and  similar  to  petrolene.  But  (aa 
Warren  observes)  with  such  a  mode  of  distillation  arUJicial  products  were  likely  to  have  beien 
obtained,  and  among  them  benzole  or  naphthalin ;  and  the  presence  of  either  of  these  oompounda 
would  account  for  the  (tivergence  f^om  the  ethylene  series. 

The  composition  is  compared  by  Yolckel  to  that  of  oU  of  amber  (an  admitted  product  of  distilla- 
tion, and  not  native  to  amber).  Dopping  obtained  for  the  oil  of  amber  passing  over  at  200"  C, 
0  87-48,  87-32,  H  12-06,  11-98=99-54,  99-30.  The  ratio  for  6,  H,  is  5  :  8,  which  is  also  that  for 
amber  itself;  and  the  formula  laBio  Hiei  or  that  arrived  at  by  Bonssingault  for  his  petrolene. 

Solid  Petrolene.  The  asphalt  of  Peklenicza  (Murakoz),  Austria,  affords  a  solid  portion,  sola- 
ble  in  ether  and  hardly  at  all  so  in  alcohol  (in  this  respect  like  the  asphaltene  of  BoussingaultX 
which,  according  to  Kendtvich  (Haid.  Ber.,  iii.  271,  Jahrb.  G.  Beichs.,  vii.  743),  has  the  sami 
oomposiUdn  mih  petrolene. 

The  observations  thus  far  made  seem  to  point  to  a  Camphene  series  of  Hydrocarbons  as  char* 
acteristic  of  many  viscid  bitumens,  and  of  some,  if  not  many,  asphalts.  But  the  investigations 
have  not  been  sufficiently  exact  to  sustain  satisfactorily  the  conclusion. 


PARAFFIN  GROUP. 

Wax-like  in  consistence ;  wliite  and  translucent.  Sparingly  soluble  in 
alcohol,  rather  easily  in  ether,  and  crystallizing  more  or  less  perfectly  from 
the  solutions.  G.  about  0'85— 0*98.  Melting  point  for  the  following 
species,  33°— 90°. 

General  formula  O^  H„,  or  that  of  the  ethylene  series,  according  to 
many  authors, = Carbon  85-71,  hydrogen  24:'29=100;  ©„  H,n+„  accordins; 
to  others.  The  peculiar  inertness  of  the  paraffins  with  regard  to  chemical 
combination  is  urged  by  Watts  and  Frankland  as  favoring  the  latter  formula. 
Whichever  the  series,  they  are  regarded  as  species  of  high  atomic  weight, 
n  not  being  less  than  28.  The  different  species,  varying  in  the  value  of  7i, 
vary  also  m  boiling  point,  and  other  characters.  Those  here  recoenized 
have  not  been  studied  with  that  care  which  is  demanded  for  full  conndence 
in  their  stated  composition,  or  in  their  purity  as  simple  species. 

Paraffins  occur  in  the  Pennsylvania  petroleum,  a  freezing  mixture  redu- 
sing  the  temperature  being  sufficient  to  separate  it  in  crystals.  Also  in 
the  naphtha  of  the  Caspian,  in  Rangoon  tar,  and  many  other  liquid  bitu- 
mens. It  is  a  result  of  the  destructive  distillation  of  peat,  bituminous  coal, 
liffnite,  coaly  or  bituminous  shales,  most  viscid  bitumens,  wood-tar  (from 
which  it  was  first  obtained  by  Reichenbach),  and  many  other  snbstancea 
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The  name  is  from  the  Latin  jparum^  little^  and  affiniSy  alluding  to  thfi 
feeble  affinity  for  other  substances,  or,  in  other  words,  its  chemical  indif- 
ference. 

778.  URPBTHITB.    Part  of  Ozooerite  (fr.  ITrpeth  OoUiery)  J.  F,  W.  JoitmsUm^  Phil.  Mag.,  HL 

3dL  389, 1888.    Urpethite  Dam. 

Consistence  of  soft  tallow.  G.=0'885,  Johnston,  Color  yellowish- 
brown  to  brown.  Adheres  to  the  fingers,  and  stains  paper.  Melting 
point  39°  C.     Soluble  readily  in  cold  ether. 

Oomp. — ^Analysis:  Johnston  (1.  c.): 

Carbon  85'83  Hydrogen  14-17=100. 

Ethereal  solution  brown  by  transmitted  light,  but  with  a  greenish  opalesoence  by  reflected , 
deposits  the  wax  in  brown  flocks.    Melts  at  39*"  C.  to  a  yellow-brown  liquid. 

Obs.— CoDstitates  about  fout'Jiflks  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
latter  through  its  solubility  in  a)ld  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
kneaded  in  the  fingers ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper;  was  subtronsparent; 
of  a  brownish-yellow  color  by  transmitted  light,  but  yellowish-green  and  opalesoent  by  reflected ; 
and  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  cavities  near  a 
fault  in  the  coal  measures,  and  part  in  the  solid  sandstone. 

Laurent  obtained  a  variety  of  parafiSn  by  the  dry  distillation  of  the  bituminous  shale  of  Autun, 
which  nxelied  od  33°  C,  was  veiy  soluble  in  other  and  insoluble  in  alcohol,  and  which  oonsisted  of 
Carbon  85*745,  hydrogen  14-200 =99-945.  It  may  be  identical  with  the  above.  It  is  quite 
probable  that  the  urpethite  obtained  by  Johnston  was  not  fVee  fh>m  mixture  with  the  second 
paraffin  separated  by  him  from  the  Urpeth  mineral  by  means  of  boiling  ether,  which  is  here 
referred  to  ozocerite  (p.  732);  and  such  a  mixture  might  account  for  the  divergence  of  the  melting 
point  ttom  that  of  Laurent's  paraffin.  Taking  SS"*  C.  as  the  true  melting  point,  the  several  paraffins 
here  described,  urpethite,  hatchettite,  ozocerite,  Johnston's  third  from  the  Urpeth  wax,  and  zietri- 
sikite,  have  nearly  a  common  difference  in  melting  points  of  13**— 17^  the  temperatures  being 
respectively  38",  46%  60**,  73''  90°.  The  mean  difference  is  about  14'' ;  this  would  make  the 
melting  points  83',  47',  61%  75%  89% 

779.  HATOHBTTmZ.  Hatchetine  (fr.  Herthyr-Tydvil)  ConyUare^  Ann.  PhiL,  i.  136,  1822. 
Mineral  Adipodre,  Mountain  Tallow  (fr.  Loch  Fyne),  Brandt^  £d.  PhiL  J.,  xi.  1824.  Hatdietine 
(fr.  Glamorganshire)  J,  F.  W.  Johnston^  PhiL  Mag.,  IIL  xil  338. 

In  thin  plates,  or  massive.  Eeported  as  sometimes  occurring  as  large 
crystals  in  Iresh  specimens. 

H.  like  that  of  soft  wax.  G.=0*916,  Johnston  ;  0-983,  fr.  Loch  Fyne, 
after  melting  and  excluding  air  bubbles,  Brande ;  0*608,  same  before  melt- 
ing, id.  Lustre  sliffhtly  glistening  and  pearly.  Color  yellowish- white,  wax- 
yellow,  greenish-yellow ;  blackens  on  exposure.  Subtransparent  to  trans- 
lucent ;  but  opaoue  on  exposure.  Feel  greasy.  Without  odor.  Melting 
point  4:6°  C,  fr.  Merthyr-Tydvil,  Johnston ;  47°  C,  fr.  Loch  Fyne,  Brande. 
Polarizes  light  in  patches,  Brewster. 

Oomp.,  etc. — Ratio  of  G,  H= nearly  1  :  ],  from  Johnston*s  analysis, = Carbon  85*55,  hydrogen 
14-45=100.    Analysis  :  Johnston  (I  c.) : 

Glamorganshire        Carbon  85*9 1        Hydrogen  1 4'62  =:  1 00-58. 

Tory  sparingly  soluble  in  boiling  alcohol,  and  precipitated  trom  the  solution  on  cooling.  Also 
soluble  sparingly  in  cold  ether,  and  more  largely  in  Ixnling ;  and  from  the  latter  deposited  in  « 
mass  of  minute  fibres  or  prisms.    After  repeated  boiling  with  ether  there  remains  only  a  minutt 


Digitized  by 


Google 


732 


HTDBOCABBON  COMPOUNDS. 


portion  undiBSolved,  inized  with  partides  of  charcoal  derived  from  the  bla  jkened  surfaoe  of  ibk 
Bpecimen.  Cliarred  and  decomposed  by  concentrated  and  boiling  sulphuric  acid.  No  apparent 
change  in  boiling  nitric  acid.  Gonybeare  (L  c,  1822)  stated  that  the  Merthyr-Tydvil  hatchet tite 
"  melts  in  warm  water  under  170**  P.,  whereas  true  bitimien  does  not  in  boiliug  water ; "  and  thia 
loose  remark  is  the  only  ground  for  the  statement  that  76*6**  0.  is  the  melting  point  of  one  variety 
of  the  mineral. 

Obg. — From  the  crevices  of  iron-stone  septaria,  and  often  in  geodes  containing  also  quarlx 
crystals,  in  the  coal-measures  near  Merthyr-TydvU  in  Glamorganshire  (and,  Johnston  adds,  in 
some  of  the  midland  counties  of  England);  also  in  a  bog  on  the  borders  of  Loch  Fyne  in 
Argyleshire,  Scotland.  The  latter  has  not  yet  been  analyzed.  Also  reported  from  Bossitz  in 
Moravia  (Jahrb.  O.  Reichs.,  1854,  898),  in  the  Segen  Gottes  mine,  with  spherosidcrite,  as  a  thiu 
coating  on  calcite,  having  H.=l,  G.=0  892,  Patera. 

This  species  (or  at  least  the  bog  variety  from  Loch  Fyne)  is  probably  identical  with  the  kind 
of  paraffin  that  fuses  at  45** — 47°  C. ;  and  which  has  been  obtained  by  the  destructive  distillation 
of  Boghead  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  this 
paraffin: 

0  H  Melting  T. 

1.  From  Boghead  cool,  crysL  85-1  15*1—15*3        45*5** 

2.  *•  *»  "     granular       85*0— 86-8      15*4  52 

3.  From  peat  (})  85*09  15-10  46*7 

The  Boghead  coal  (from  Boghead  and  Torbane  Hill,  near  Bathgate  in  Linlithgowshire)  affords 
on  destructive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  a  of  the  dried 
mass  beiug  volatile.    See  Bathvillxte  beyond  (p.  742). 

Named  after  C  Hatdiett 


780.  OZOOERmi.  Part  of  Native  Paraffin.  Ozokerit  (brought  by  v.  Meyer  fr.  Slanik, 
Moldavia)  Olocker^  Schw.  J.,  Iziz.  215,  1833;  Magnus^  Ann.  Gh.  Phys.,  Iv.  217,  1834.  CSre 
fossile  Fr,    Erdwachs  Germ, 

Like  wax  or  spermaceti  in  appearance  and  consistency. 

G.=0'85— 0*90.  Colorless  to  white  when  pure;  often  leek-green,  yel- 
lowish, brownish-yellow,  brown  ;  and  when  brown  sometimes  greenish  by 
transmitted  light.  Often  having  a  greenish  opalescence.  Translucent. 
Greasy  to  the  touch.    Fusing  point  56°  to  63°  C. 

Comp.,  etc. — The  original  ozocerite,  from  Slanik  in  Moldavia,  as  described  by  Glocker  (l  a, 
and  Arsb.,  1884,  208),  was  wholly  soluble  in  ether,  and  gave  a  yellow  solution ;  also  soluble  in  oil 
of  tnrx)entlne  and  naphtha;  and  a  little  soluble  in  boiling  alcohol  G.  of  the  mass  0*965,  Glocker; 
0*953,  Schrotter.    Melting  point  62'  0.,  Schrotter. 

The  mineral  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  cold  ether  (see 
Ubpethite,  p.  731),  afforded  Johnston  (L  a)  another  portion  through  its  solubility  in  boiling  ether; 
and  this  is  apparently  identical  with  true  ozocerite.  While  soluble  in  boUlng  ether  it  is  sparingly 
60  in  boiling  alcohol  As  obtained  from  the  ether  solution  it  was  yellow,  and  had  the  consistence 
of  soft  wax. 

A  kind  from  Boiyslaw  in  Galida,  examined  by  Hofstftdter  (Ann.  Ch.  Pharm.,  xcL  326,  1854X 
resembled  ihe  preceding  in  its  appearance,  but  was  darker  colored,  being  blackish-brown ;  in  thin 
pieces  reddlsh-browni  to  leek-green  by  transmitted  light;  G.= 0*944;  melting  point  60".  By 
fractional  crystallization  it  was  separated  into  parts  varying  in  fusibility  from  60°  to  65*"  5'  G. 
That  from  Truscawitz,  Galicia,  examined  by  AValter  (J.  pr.  Ch.,  xxii.  181)  appears  to  be  similar. 

Analyses:  1,  Schrotter  (Baumg.  ZS.,  iv.  2,  1836,  Bibl  Univ.  de  Gend^e,  iil  184,  1836);  2, 
Johnston  (I  c) ;  3,  Walter  (la);  4,  5,  Hofstadter  (I  c.) : 


C         H 

1.  Slanik  84-43  13-69=96-12 

2.  Turpeth  C.  *            86-80  14-06=  10086 
8.  Truscawitz,  cruda    84-62  14-29=98-91 

4.  Boryslaw,   A.  84-94  14-87=99-81 

5.  "  B.  85-78  14-29=100-07 


Melting  T.  Boiling  T.  G. 

62°~63°  0.        210-    0-953  Schrottei 

58  ?  Johnston. 

59  ov.  300  Walter. 

61  0*944  Hofst&dter. 

65-5  Hofstadter. 


The  A  of  Hofstadter  was  the  portion  separated  by  fractional  crystallization  which  had  61'  CL  at 
^Jie  melting  pointy  and  the  B  that  which  had  for  this  point  65*5''. 
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The  above  results  agree  closely,  and  probably  the  ozocerite  in  the  specimens  examined  was  but 
little  impure  from  mixture  with  other  parafiOns. 

Hermann  has  described  a  wax-like  mixture  from  seams  in  a  rock  in  the  yidnity  of  Lake  Baika> 
which  he  calls  JBaikeriie  (J.  pr.  Ch.,  Ixxiii  230^  About  60*18  p.  a  of  it  was  soluble  in  boilina 
alcohol,  100  parts  dissolving  1 ;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  and 
inodorous;  melting  point  69**  C;  G-.=0'90.  The  rest  (29'82  p.  e)  of  the  bukerite  consisted 
as  follows :  7*02  wax-like  substance  insoluble  in  alcohol ;  82'41  yisoid  resin ;  0*39  earthy  impuri- 
ties. 

The  same  compound  has  been  obtained  from  mineral  coal,  peat,  and  petroleum,  mineral  tar, 
etc.,  by  destructlTe  distillation.  The  following  are  examples :  1,  Anderson  (Bep.  Brit  Assoc., 
1856,  J.  pr.  Ch.,  Ixxii.  379);  2,  Hofstadter  (L  c.): 

0  H  Melting  Point. 

1.  BangoonTar  8515        15-29=100*44       eV         Anderson. 

2.  From  Bitum.  shale,  Bonn.    86*16        14*36=100*52        6r         Hofstadter. 

OsBocerite  occurs  at  each  of  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituminous 
deposits ;  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  day  shale ;  in  masses  of  some- 
times 80  to  100  lbs.,  at  the  foot  of  the  Carpathians,  not  far  fh>m  beds  of  coal  and  salt:  that  of 
Boiyslaw  in  a  bituminous  day  associated  with  calciferous  beds  in  the  forxoation  of  the  Carpathians, 
in  masses.  Beported  also  from  near  Gaming  in  Austria ;  in  l^ansylvania,  near  Moldavia,  in  the 
Gaipathian  sandstone ;  at  Uphall  in  Linlithgowshire. 

Kamad  from  j^<d,  Jamell,  and  xijp^,  waa^  in  allusion  to  the  odor. 

781.  ZZBTRISIEITB.  Cire  fossile  de  Moldavie  Magnua,  Ann.  Ch.  Phys.,  Iv.  21Y,  1883. 
Oasockerite  (fr.  Zietrisika)  Malaguti^  0.  H.,  iv.  410, 1837,  Ann.  Ch.  Phys.,  IxiiL  390,  Fogg.,  xliil 
147.    Zietrisikite  i>a7UL 

like  ozocerite  in  nearly  all  physical  characters. 

Hardness  like  that  of  beeswax,  or  harder.  G.=0*9;  0*946,  Malagnti. 
Color  brown.  Melting  noint  90°  C. ;  82°— 84**  in  the  crude  or  impure 
mineral.     Insoluble  in  ether. 

Oomp.,  Var.,  etc — ^The  almost  complete  insolubility  of  this  fossil  wax  in  ether  distinguishes 
it  decisively  from  ozocerite. 

1.  Magnus,  who  made  the  first  examination  of  the  fossil  wax  brought  by  v.  Meyer  from  Slanik. 
Moldavia,  appears  to  have  had  a  different  substance  in  hand  from  that  examined  by  (blocker  (by 
whom  oeocerite  was  named)  and  by  Schrotter,  as  he  stales  that  only  a  very  little  of  it  was  dissolved 
hf  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes,  show- 
ing the  presence  of  insoluble  and  solubJe  constituents.  The  insoluble  was  soluble  in  oil  of  tur- 
pentine, and  of  this  part  the  melting  point  was  82**,  and  the  composition  as  given  below. 

2.  The  wax  fVom  Zietrisika,  Moldavia,  examined  by  Malagnti,  is  regarded  by  him  as  identical 
with  that  of  Magnus.  It  was  foliated,  couchoidal  in  fracture,  peariy  in  lustre,  deep  red-brown  in 
color  with  a  greenish  reflection,  but  in  very  thin  pieces  brown,  and  a  little  hturder  than  beeswax. 
It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpentine  and 
naphtha,  with  no  action  fh)m  alkalies  or  cold  sulphuric  add.  It  melts  at  84**  C,  and  boils  at 
above  800°.  On  subjecting  it  to  boQing  alcohol,  a  small  portion  was  dissolved,  whose  melting 
point  was  75** ;  by  a  second  treatment  another  portion  was  obtained,  having  for  tiie  melting  point 
78** ;  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  the  undissolved  mass,  which  was  90"*.  This  then,  which  he  calls  Jmnon  ozocerite,  appears  to 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  was  analyzed;  as  the  rest,  his  ytHow 
osooerite,  he  says,  "  est  un  m^ange,  j*ai  jug^  inutile  d*en  faire  I'analyse.'' 

Analyses:  1,  Magnus  (L  c);  2,  8,  Malagnti  (L  a): 


0 

H 

Meltmg  T.      Boiling  T. 

1.  Moldavia 

84-61 

15-80=99-91 

82'^  a                             Magnus. 

2.  Zietrisika,  Mold. 

84-58 

14-22=98-76 

90          Above  300^0.   MalagutL 

8,         "            " 

84-78 

14-37  =99-15 

90                    "             MalagutL 

The  wax  from  Zietrisika,  in  Moldavia,  occurs  in  large  masses,  and  under  similar  circumstancei 
•rith  that  of  Slanik. 

781A.  Johnston,  in  his  examination  of  the  Urpeth  Colliery  wax  (see  UfiPBTHrra  and  OzooEHiraX 
after  separating  by  ether  (first  cold,  and  then  boiHng)  about  flve-sisdOis  of  the  mass,  obtained  for  >hi 
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romaiDing  sixth  a  Ihird  portion,  almost  insoluble  in  ether,  having  G.=d^55 ;  color  dark  brown 
consistence  like  that  of  wax;  melting  point  73°  0.,  and  boiling  point  tbove  260*"  0.    It  may  be 
identical  with  the  above,  but  its  melting  point  would  imply  that  it  was  distnct    He  obtained 
for  its  oomposition  0  83'81,  H  13*66  £=97*46. 

781B.  NBFT-an.  (NaphtdadiU,  Nephatil,  Jahrb.  Min.  18i6,  84.  ^aphthadil  Kenng^  ITeb.  1844- 
'49,  254.  Neflde^  Eerm^  J.  pr.  Oh.,  Ixxiii  220.  Keft-gil  Fritzs^  ib.,  821).  A  veiy  abundant 
material  in  the  naphtha  region  on  Tscheleken  L,  in  the  Caspian.  It  is  a  mixture  of  paraffins  and 
a  resin,  but  appears  to  be  most  nearly  related  to  zietrisikite.  0-.= 0*956 ;  color  chocohite-brown; 
melting  point  75°  G.  Hermann  found  66  p.  c.  of  a  wax  like  substance  insoluble  in  alcohol,  and 
18  p.  a  of  another  soluble  in  alcohol,  besides  18*83  p.  c  of  a  resin.  In  ether  a  large  part  was 
insoluble ;  and  this  portion  may  be  identiccd  with  the  zietrisikite,  or  the  insoluble  paraffin  ih)m 
the  Urpeth  wax  (p.  731). 

78 IC.  Pyeopissite  Kenng.^  Ueb.  1850-'51,  148.  Kenngott  has  thus  named  an  earthy,  Mablc, 
coaly  substance,  of  grayish-brown  color,  and  without  lustre,  and  having  G-.= 0*498— 0*522,  which 
forms  a  layer  6  to  9  in.  thick  in  brown  coal  at  Weissenfels,  near  Halle.  It  is  a  mixture  of  species 
instead  of  a  mineral,  and  has  not  yet  been  properly  investigated.  A  small  part  is  soluble  in 
alcohol,  especially  in  boiling,  and  this,  precipitated  by  adding  water,  is  a  wax-like  substance, 
paraffin-like  in  aspect  But  whether  true  paraffin,  or  whether  an  oxygenated  wax,  related  to 
geocerite  (a  species  derived  from  a  similar  earthy  brown  ooal  from  Gersterwitz,  near  WeissenfelsX 
has  not  been  ascertained.  It  melts  easily  to  a  pitch-like  mass,  and  hence  the  name,  from  «^  fire^ 
and  nlvaa,  pUch,  It  affords  62  p.  a  of  paraffin  on  dry  distillation.  On  the  composition  of  the  related 
Gersterwitz  earthy  coal,  see  pp.  757,  758;  also,  U  Karsim,  ZS.  G.,  il  71.  And  for  other  papers 
on  a  similar  material  from  Helbra,  between  Mansfeld  and  Eisleben,  see  Voigif  Brennbarer  Fossil 
fr.  Helbra,  Vers.  Gesch.  Stehilcohle,  etc.,  188,  1802,  J.  d.  M.,  rv.  77,  1804;  G.  Heine,  id^  Jahrb. 
Min.  1845,  149.  Such  coals  are  sometimes  called  Paraffin  coal,  and  in  German  Wackskohlt. 
Kenngott  refers  here  also  an  earthy  brown  substance  frt>m  Mettenheim,  which  melts  similarly  to 
en  asphalt-like  substance ;  no  other  evidence  of  identity  is  stated.  It  occurs  incrusting  massive 
iimestone. 

782.  ELATBRrm.  Subterranean  Fungus  (fr.  Derbyshire)  Luter^  Phil  Trans.^  1673.  Elastic 
Bitumen.  Mineral  Caoutchoua  Bitume  ^lastique  DelanUth^  J.  de  Phys.,  zxxL  31,  1787. 
Elastic  Bitumen  BakheUf  Linn.  Trans.,  iv.  146, 1797.  Ekstiches  Erdpech  Klapr^  Beitr.,  iii  107, 
1802.    Elastisches  Erdharz  Oerm.    Elaterit,  Fossiles  Erdharz,  ffauam^  Handb.,  i  87,  1813. 

Massive,  amorphous. 

G.=0'905— 1'233,  fir.  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  fingers  {a) ;  also  moderately  soft  and  elastic ;  much  like  india-rubber  (h) ; 
and  occasionally  hard  and  brittle  (o),  imbedded  in  the  softer  kinds.  Color 
brown,  usually  dark  brown.  Subtranslucent ;  sometimes  dark  orange-red 
by  transmitted  light. 

Oomp.,  eto« — Johnston  analyzed  the  three  kinds,  a,  &,  ^  separately.  He  mentions  the  action 
of  ether  only  on  the  b,  frt>m  which  it  separated  but  18  p.  a  of  the  mass;  and  the  two  analyses 
given  are  those  of  the  undissolved  material.    Analyses : 


0 

H 

1(a) 

85-474 

18-288=98-767. 

2(6) 

84-385 

12-576=96-961. 

58 

83-671 

12-536=96-206. 

85-958 

12-842=98-300. 

6  (c) 

86-177 

12-423=98-600. 

He  states  that  the  loss  In  a  and  e  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  of  c^  o 
the  insoluble  residue,  8—8-8  p.  c.  is  oxygen.  He  thus  leaves  the  constitution  of  elaterite  in 
doubt.  It  appears  to  be  partly  a  carbohydrogon  near  ozocerite,  and  partly  an  oxygenated  insola* 
ble  material.  Mr.  Henry,  Jr.,  found  86  to  40  p.  a  of  oxygen  (J.  de  Oh.  M^lcale,  i  18);  but  his 
results,  as  Johnston  observes,  are  evidently  untrustworthy. 

It  is  found  at  Gastleton  la  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and  caldte^ 
In  compact  reniform  or  fringoid  masses,  and  is  abundant    Alio  reported  from  St^  Bernard^s  Wel^ 


Digitized  by 


Google 


SDfPLX  HTDBOCABBONS.  735 

near  Edinburgh;  Chapel  qoanies  in  Fifeshire ;  a  coal  mine  at  MontrelaiSj  at  the  depth  of  330  feet; 
and,  according  to  Hausmann  (Haudbuch,  ill  273),  at  Neiifchatel,  and  on  the  island  of  Zanto.  A 
Bimilar  material  in  eztemal  characters  has  been  met  with  at  Woodbiuyi  OL 

783.  Srtliho  Stoneb  Resdt  (Kew  Mineral  Resin  (fr.  Settling  Stones)  J,  F,  Wi  JohngL-n,  Edinb. 
J.  Sci^  II.  IT.  122,  1831,  PhiL  Mag.,  III.  ziy.  88, 1839.  Elaterite?)  In  the  form  of  drops,  more  or 
less  rounded,  or  flattened,  as  if  ouce  fluid  or  soft,  and  found  incruatmg  the  rockj  walls  of  a  vein  at 
an  old  lead  mine  in  Northumberland,  known  bj  the  name  of  SettUog  Stones,  resting  on  and  ooca- 
sionallj  covered  by  caldte  and  pearl  spar ;  the  rock  is  the  Mountain  limestone  (Suboffboniferous). 
It  is  hard,  brittle  under  the  hammer,  but  difficult  to  reduce  to  powder;  G  =1-16— 1*54;  colot 
from  pale  yellow  to  deep  red ;  a  pale  green  opalescence ;  does  not  meU  cU  205**  0.  Bums  in  the 
flame  of  a  candle.    Very  slightly  acted  upon  by  aloohol. 

Coup.,  Era — 0.  ratio  for  -6,  H=nearly  2  :  3  (?) ;  an  analysis  aiTording  Johnston  (La): 

Carbon  85*133        Hydrogen  10*853        Ash  8-256=99-242. 

But  Johnston  adds:  "  It  is  therefore  doubt  fid  whether  (hia  reeinoid  substance  oontaina  oxygen  m 
mcL  It  may  be  only  an  impure  carbo-hydrogen."  It  is  very  slightly  acted  upon  by  alcohoL 
GUres  empyreamatic  products  when  fused  in  a  closed  tube.    It  has  dose  relations  to  elaterite. 


FICHTELITE  GROUP. 


The  Fichtelite  ^np,  according  to  the  analyses,  belongs  to  the  Camphene 
series  of  hydrocarbons,  the  general  formula  for  which  is  On  Hg , 


Petrolene,  or  more  correctly  the  petrolene  group  of  oils,  has  been  referred  to  the  Camphene 
■eries;  and  should  constitute  a  group  preceding  the  Fichtelite  group,  if  the  analyses  were  mads 
on  pure  spedee,  and  are  to  be  credited.    See  p.  729. 

784.  TIOBTBUTB.  Tekoretin  Ibrchh.,  Tid.  Selsk.  Afh.  Ck>penh.,  1840,  J.  pr.  Gh.,  459, 1840 
Fichtelit  Bromeis^  Ann.  Ch.  Fharau,  zxztIL  304^  1841 ;  T,  K  Clark,  Ann.  Oh.  Pharm.,  oiiL  236; 
1857,  Am.  J.  ScL,  II.  zxy.  164. 

Monoclinic.    (7=53^  /  A  7=83*  and  97* ;  J  A  i-i  6i6 

=131*  30',  0  A  iri=12r,  0  A  U=105*,  i4  A  U 
=128*,  Clark.  Crystals  lengthened  in  the  direction 
of  the  orthodiagonal. 

H.=l.  Lustre  somewhat  greasy.  Color  white. 
Translucent.  Brittle.  WiSiout  taste  or  smell. 
Distils  over  without  decomposition.  Solidifying 
temperature  36*  C.  Easily  soluble  in  ether ;  less  so 
in  alcohol. 

Oomp.,  VariN.eto.— Ratio  of  6,  H=5  :  8=Garbon  88*36,  hydrogen  11*66.  Analyses :  1,  Bro 
meis  (L  a) ;  2,  Clark  (L  a) ;  3,  Forchhammer  (I  c.) : 


0 

H 

Melting  T. 

Boiling  T. 

1.  Bedwits        87*96 

10-70=98'65 

46' 

Bromeis. 

2.      "          (f)  8718 

12-86=99-99 

46 

above  320* 

Clark. 

8.  IheoreHn       86-89 

12-81=98-70 

46 

360 

Porchh. 

Decomposed  by  anhyd  ous  snlphnric  add ;  also  by  heated  Aiming  nitric  add ;  soluble  in  cold 
nitria 

Clark,  after  a  reyision  of  the  investigations  on  fichtelite  and  the  related  reshis,  oondudes  that 
there  is  no  doubt  of  the  identity  of  the  substance  analyzed  by  him  with  Bromei8*B  flchtdikf  and 
dednoc*  the  emiurioal  formula  6*  H*. 
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Tlie  mineral  occurs  in  the  form  of  shining  scales,  flat  crystals,  and  thin  layers  l)etween  Ha 
rings  o(  growth  and  throughout  the  texture  of  pine  wood  (identical  in  species  with  the  modem 
Pinus  sylvestris)  from  peat  beds  in  the  yicinity  of  Kedwits,  in  the  flchtelgelHrge,  North  Bavaria 
The  crystals  described  by  Clark  (f.  616)  were  tbtained  artificially  by  means  of  ether  and  alcohol 

An  oily  substance  was  extracted  by  Sdirotter  by  means  of  ether  fi-orn  wood  of  the  same  peat 
bed  which  afforded  the  fichtelite ;  and  this  solution  yielded  two  substances,  one  of  wbidi  waa 
an  oH,  regarded  by  him  as  identical  with  fichtelite  in  ratio;  it  gave  on  analysis,  Carbon  88'68, 
hydrogen  11 '34 =99 -42.    The  other  substance  was  crystallized  and  contained  oxygen. 

TecoreUn  was  obtained  from  pine  trees  of  the  same  species  in  marshes  near  Holtegard  in  Den- 
mark. The  resin  fVom  the  wood,  first  observed  by  Steenstrup,  was  found  by  Forchhammcr,  aft«r 
dissolving  it  in  boiling  alcohoL  to  contain  two  substances  crystallizing  from  the  solution  at  differ- 
ent temperatures.  The  tecoreiin  was  the  least  soluble  of  the  two,  or  that  whidi  oystalliaed  out 
first  (the  other  was  his  phyUoreUn^  see  p.  737) ;  its  crystallization  was  irumocHnic^  and  its  fusing 
point  45°.  From  the  analysis  Clark  writes  the  empirical  formula  6 IP;  but  states  that  the 
mineral  resembles  fichtelite  in  every  other  respect 

785.  HARTITE.    Hartit  HaM,,  Fogg.,  liv.  261,  1841.    Branchite  Savi,  Clmento,  I  842,  Jahrb. 

Min.  1842,  459. 

Monoclinic.  Eeserabling  fichtelite  in  crystalline  form,  lustre,  color, 
translucency,  and  the  reactions  with  alcohol,  ether,  and  the  acids.  But 
melts  at  74:°-75^  C.     Boiling  temperature  very  high. 

Oomp.,  •tc— Ratio  of  6,  H=12  :  20=0arbon  87*8,  hydrogen  122.  Analyses:  1,  Schrotter 
(Fogg.,  liz.  37);  2,  Firia  (Cimonto,  L  346,  Jahresb.  1855,  984): 

0  H 

1.  HariUe  87-47  12-04=99-61  Scnrottet 

2.  BranckUe        87-0  13-4=100-4  Fina. 

Firia*s  analysis  corresponds  nearly  with  the  ratio  9  :  16. 

Obs. — ffariUe  is  found  in  a  kind  of  pine,  like  fichtelite,  but  of  a  different  spedefl,  the  Peuet 
acerosa  Unger,  belonging  to  an  earlier  geological  epoch.  It  is  from  the  brown  coal  beds  of  Ober> 
hart,  near  Gloggnitz,  not  far  from  Vienna.  Reported  also  from  Rosenthal  near  Kofiach  in  Styria, 
and  Fravali  in  Carinthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in  delta 
in  the  coal  or  lignite. 

Branchiie  is  colorless  and  translucent,  with  G.= 1*0442,  and  comes  firom  the  brown  ooal  of  Mt 
Taso  in  Tuscany.    It  is  soluble  in  alcohol,  like  hartite. 

786.  DIKITE  Msneghini  (Gaz.  Med.  Italiuia,  Firenze,  Toscana,  July,  1852).  Occurs  as  an 
aggregation  or  druse  of  crystals ;  cleavage  none ;  with  the  appearance  of  ioe,  but  with  a  yellow 
tmge  due  to  a  foreign  substance.    Inodorous;  tasteless;  fragQe,  and  easily  reduced  to  powder. 

Insoluble  in  water ;  little  soluble  iu  alcohol,  very  soluble  in  ether  and  in  sulphuret  of  carbon. 
The  ethereal  solution  on  standing  deposits  larg^  crystals  of  the  dinite.  Fuses  with  the  wannth 
of  the  hand ;  heated  in  a  close  vessel  distils  over  without  undergoing  any  sen8U)le  decomposition 
When  melted  it  looks  like  a  yeUowish  oil ;  crystallizes  in  large  transparent  ctystals  cm  coolin^c. 

From  a  lignite  deposit  at  Lunigiana,  Tuscany,  where  it  was  found  by  Frof.  Dim. 

787.  IXOLYTE  (Ixolyt  Said,  Fogg.,  Ivi.  345,  1842).  Amorphous.  H.  =  l.  G.=l-008. 
Lustre  greasy.  Color  hyacinth-red.  Pulverized  in  the  &igers,  it  becomes  ochre*yellow  and  yel- 
lowish-brown. Thin  fragments  subtranslucent  Fracture  imperfect  oonohoidal  in  the  pner 
varieties. 

Softens  at  76°  C,  but  is  still  tenacious  at  lOO"*  C,  whence  the  name,  fhnn  i^aV,  ghieyj  Uhe  btrdHmei 
and  >i)b»,  to  dissolve. 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  Aision  and  otbei 
diaracters.  It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnita.;  pieces  sometimeB  half  an  inob 
thick,  aasooiated  with  hartite. 
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BENZOLE^GROUP. 

Oily  flxdds  at  the  ordinary  temperature.     General  formula  Ob  K%_ 
Soluble  in  alcohol  and  ether.     Tne  species  observed  in  nature,  which 
include  all  those  known  of  the  Benzole  series,  are  the  following : 


0 

H 

a 

BoOiDgT. 

'788.  Benzolb 

e,  H,  =92-31 

7-69=:100 

0*85  at 

16-6* 

C.       82"  a 

780.  TOLUOLH 

Bi  H,  =91-30 

8-70=100 

0-88  at 

6 

111 

790.  Xtlolb 

68  Hio=90-67 

9-43=100 

0-86  at 

19 

189 

791.  OuifOLa 

6,  H„=90-00 

1000=100 

0-87 

148 

792.  CmoLB 

6i«Hu=89-66 

10-45=100 

0*86  at 

14 

175 

W.  do  la  Hue  and  H.  Muller  detected  in  1856,  in  Bangoon  tar,  the  first  three  of  the  above 
spedea,  with  another  designated  pseudocumole  (isooumole).  In  1860  Bossenius  and  Bisenstuck 
(Ann.  Gh.  Fhann.,  cziii  151)  announced  xjlole  as  present  in  the  petroleum  of  Sohnde  in  Hanover; 
and  the  same  jear  (lb.,  err.  19)  Pebal  and  Freund  detected  all  the  above  five  species  of  the  series 
in  the  naphtha  of  Boroelaw  in  Gkdida.  Warren  and  Storer  also  (Mem.  Am.  Aa  Boston,  iz.  216) 
hare  detected  xjlole  and  "  isocumole  "  in  the  Rangoon  tar.  None  of  the  series  were  detected  by 
Pelouie  and  Gahonrs  in  the  Pennsylvania  petroleum. 

These  oils  are  produced  in  the  destructive  distillation,  at  high  temperatures,  of  bituminous 
ooals,  fatty  substances,  etc. 

793.  KONLTTB.  (Fr.  Uznaoh)  Kraua,  Pogg.,  zliii.  141,  1838.  Eonlit  (fr.  ib.)  Schrotier,  ib.,  lix 
87, 1843;  (fir.  Bedwits)  v.  Tnnnmsdorfi;  Ann.  d.  Pharm.,  xxi  126.  Konleinit  J9aitfm.,  Handbi| 
1487, 1847 ;  KeimgoU,  Ber.  Ak.  Wien,  ziv.  272,  lOn.  d.  Schweiz,  419,  Leipzig^  1866. 

In  folia  and  grains ;  amorphous  ;  stalactitic. 

Soft.  Q.=0'88.  Troramsdorjff.  Color  reddish-hrown  to  yellow.  Melt- 
ing point  114°  C,  Kj-aus ;  107ijr°,  Trommsdorlf.  Distils  at  200°,  underling 
decomposition  at  the  same  time,  and  leaving  a  brown  residue.  v  ery 
slightly  soluble  in  cold  and  hot  alcohol ;  much  more  soluble  in  ether ;  the 
latter  solution  affording  wax-like  folia. 

Oomp. — ^Ratio  of  6,  H=l :  1;  n(6«Ht)  or  a  pol3rmere  of  benzole.  Fritzsche  midces  the 
formula  ei8H,i=8(6«Hft).  (Bull.  Aa  St  Pet,  ill  88,  1860.)  Analjses:  1,  Kraus  (I  c);  2, 
T.  Trommsdorff  (L  a): 

0  H 

1.  Uznach,  Switz.  92*429        7*571=100  S>aus.  ^ 

2.  Bodwitz,  Bavaria        90*90  7-58=98*48  Trommsdorff. 

The  Rodwitz  mineral  may  bo  a  different  spedes.  Konlite,  unlike  scheererito,  is  changed  by 
distillation,  yielding  a  substance  which  melts  by  the  warmih  of  the  hand.  For  this  product 
Krauss  proposed  the  name  pyroachearerite. 

In  brown  coal  at  Uznach,  at  the  same  locaUty  with  scheererite ;  near  Redwitz,  Bavaria,  in  the 
Fichtelgebirge.  with  fichtelite ;  reported  by  Kenngott  from  the  brown  ooal  of  Fossa  in  the  Egoz 
▼aUey(Ueb.,  i860-'51,  147). 

Named  after  K5nlein,  formerly  superintendent  of  the  coal  works  at  Uznach. 

PHTLLOBETDf  of  Forchhammor  (J.  pr.  Ch.,  zz.  459,  1840)  is  near  the  above,  and  is  made  identic 
cal  with  it  by  Fritzsche.  It  was  obtained  flrom  an  alcoholic  solution  of  a  resin  from  the  marshes 
near  Holtegard  in  Denmark;  the  more  soluble  of  the  two  resins  obtained  (see  p.  736)  being. the 
phylloretin.  Fusing  point  86°-87''.  Dissolves  easily  in  alcohol  Forchhammer  obtained  CarboB 
90*22,  90*12,  hydrogen  9*22,  9*26 ;  and  deduces  for  ee  rp.^o  of  6,  H,  8  :  10 
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794.  NAPHTHALnr. 


Orthorhombic.  Commonly,  as  aiPtificially  prepared,  in  rhombic  tables  of 
122°  and  78°  with  the  acute  angles  truncated,  or  hexagonal  tables. 

Lustre  brilliant.  Color  white.  G.=:l-153  at  18°  C. ;  0'9778,  at  Y9-2'' C, 
Kopp. ;  at  which  temperature  it  melts.  Boiling  point  218°  0.  Dissolves 
reaaily  in  alcohol,  ether,  oil  of  turpentine,  fatty  oils,  etc. 

Oomp^  etc.— 6|«  Ha=Carbon  OS'TS,  hydrogen  6*25=100.  The  first  of  the  NdphihaUn  Beriefl, 
the  general  formula  for  which  is  ^n  Hsft~i2*    Burns  with  a  dense  smoking  flama 

Obs. — Found  sparingly  in  Rangoon  tar,  hj  De  la  Rue  and  Miiller,  and  by  Warren  and  Storer. 

Axtif. — ^Formed  easily  Arom  petroleum,  coid-naphtha,  essential  oils,  on  passing  them  through 
red-hot  tubes. 

796.  rPRTATiTTB.    Quecksilberbranderz  pt    Idrialine  (fr.  Idria)  Dumas,  Ann.  Gh.  Vhjs^  L 
S60,  1882.    Idrialite  SchroUer,  Baumg.  ZS.,  lit  245,  iy.  5. 

In  the  pure  state  crystalline  in  structure.  Color  white.  In  nature 
found  only  impure,  being  mixed  with  cinnabar,  clay,  and  some  pyrite  and 
gypsum  in  a  brownish-bhick  earthy  materialj  called,  from  its  combustibility 
ana  the  presence  of  mercury,  inflamnuMe  cinnabar  {QtcecksUb^hranderz). 

Oomp.,  etc. — Dumas  separated  the  idrialite  by  treatment  with  oil  of  turpentine.  AnalyBOS : 
1,  Dumas  (La);  2,  8,  Schrotter  (L  c): 

Carbon         949        94*50  94*80 

Hydrogen       6-1  D.     6-19  Schr.    6-49  Schr. 

Corresponding  to  the  ratio  for  €,  H  about  3  :  2=0arbon  94*74,  hydrogen  5-26=100.  losolu* 
ble  in  water,  and  little  so  in  alcohol  or  ether.  Fuses  at  205''  G.  Schrotter  found  in  one  specimen 
of  the  crude  mineral  7 '7*32  idrialite,  IT '85  cinnabar,  and  2*75  of  other  impurities. 

Bodecker  (Ann.  Ch.  Pharm.,  lii.  100,  1844)  obtained  for  the  composition  of  a  substance  ho 
derived  fi-om  the  crude  material,  (})  Carbon  91*83,  hydrogen  6*30,  oxygen  2-87=100,  oorrespond- 
ing  to  C^'  H**  0  (or  an  ozydized  idrialite).  He  deriyed  it  from  the  ore  by  sublimation  in  an  atmo- 
sphere of  carbonic  acid.  Bodecker  states  that  a  black  material  obtained  from  the  condensation* 
(Cambers  at  Idria  afforded  a  substance  which  has  the  composition  of  Dumas's  idrialite;  and  chia 
he  calls  Idryl,  supposing  it  to  be  tho  radical  of  his  own  idrialite. 


n.  OXYGENATED  HTDEOCAEBONS. 

796.  GEOCBRITE.    Geocerain  L.  Bruckner^  J.  pr.  Ch.,  IviL  14^  1862. 

Wax-like.  Color  white.  Not  observed  to  crystallize  from  its  solation 
in  alcohol.  Melting  point  near  80°  C. ;  after  fusion  solidifies  as  a  vel- 
lowish  wax,  hard  but  not  very  brittle.  Soluble  in  alcohol  of  80  p.  c.  Not 
acted  upon  by  a  hot  solution  of  potash. 

Oomp.— 6«8  Hftfl  Oa,  Briickner=Carbon  79*24,  hydrogeL  13*21,  oxygen  7*65=100.    AnaJjmtE 
Briickner  (L  c.) : 

OHO 
79*06        13-13        [7-81]=:100. 
79-16        18*01        [7*83J=100. 

X>bB^— From  the  same  darMroion  brown  coal  of  Qesterwitz  that  afibrded  the  geamyxiolae  c^ 
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739),  and  from  the  same  aolation.  The  solution,  after  jieldmg  the  geomyric  te^  and  next,  on 
adding  a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  *'  geocerinsaure,'* 
dually  afforded,  on  filtering  tlie  hot  solution,  the  geoceriie  in  the  state  of  a  jelly,  which  on  drying 
became  a  white  foliated  mass.  • 

The  distillation  prodnet  obtained  from  the  same  dark-brown  brown  coal,  tallow-like  in  consist- 
ence (but  in  pearly  crystals  from  a  subsequent  alcoholic  solution)  afforded  Carbon  83*82,  hydro- 
gen 14*01,  oxygen  [2*17],  corresponding  to  the  formula  Bt»  Hno  O,  as  if  derived,  as  follows,  a? 
Bruckner  states,  from  the  above :  2  (Oj.  H,.  Oa)  -{O  e9+H«  e)=e6»  Hno  O.  It  is  identical 
with  the  distillation  product  from  the  ydlotffishrbrown  brown  coal  of  the  same  locality. 

Named  from  yq,  earth,  and  «iipo(,  wax. 

797.  GEOMTRIOmi.    Geomyricin  L,  Bnickner^  J.  pr.  Gh.,  IviL  10,  1862. 

Wax-like.  Obtained  in  a  pulverulent  form  from  a  solution,  the  grains 
consisting  (as  apparent  under  a  microscope)  of  acicular  crystals.  Color 
white.  Melting  point  80°— 83°  0.  After  fusion  has  the  aspect  of  a  yel- 
lowish brittle  wax.  No  action  in  a  solution  of  potash.  Soluble  easily  in 
hot  absolute  alcohol  and  ether,  but  slightly  in  alcohol  of  80  p.  c. 

Oomp.,  etc.— Cm  HftsOt,  Bruckner, = Carbon  80*59,  hydrogen  13*42,  0  5'99=100.    Analyiea: 


0 

H 

1.  a.=83' 

80-88 

13-50 

2.    G.=83 

79-97 

12-85 

8.    G.=80 

80-21 

13-24 

Boms  with  a  bright  flame. 

BrUckner  observes  that  the  composition  is  very  near  that  of  the  Chinese  wax.  Palm  wax  (from 
the  S.  A«  palm,  (kroxyUm  andicola},  Oarnauba  wax  (from  the  S.  A«  palm,  GorypJia  cenfera\  for 
which  Lewy  obtained  Ote  Hth  0»=Carbon  80-59,  hydrogen  13-42,  oxygen  6-99=100. 

Obi. — Occurs  at  the  Qescerwitz  brown  coal  deposit,  in  a  dark  brown  layer,  similar  in  most 
respects  to  the  yeliowish^oum  which  afforded  the  leuoopetrlte.  Its  very  slight  insolubility  in 
alcohol  of  80  p.  a  enabled  Briiokner  to  separate  resins  and  other  soluble  ingredients  present  in 
the  mass.  L.  Lesquereux  states  (priv.  contrib.)  that  the  brown  coal  beds  of  the  basin  in  which 
Gesterwitz  lies  has  afforded  the  pahns  FlabeUaria  lalania  and  Fkanicites  GiebelianuSj  and  per- 
haps others,  though  none  has  yet  been  reported  from  the  particular  bed  at  Gesterwitz. 

798.  OOPAUm.  Fossil  Copal,  Highgate  Besin,  Aikin^  Miu.,  64,  1815.  Betinite  pt  Qlock^ 
Min.,  372,  1831,  JBatd,  Handb.,  674,  1845.  Fossil  Copal  J.  F.  W.  Johnston,  PhiL  Mag.,  IIL 
ziv.  87,  1839.    Copaline  Hausm^  Handb.,  1500,  1847. 

Like  the  resin  copal  in  hardness,  color,  lustre,  transparency,  and  diflScult 
solubility  in  alcohol.  Color  clear  pale  yellow  to  dirty  gray  and  dirty 
brown.    Emits  a  resinous  aromatic  odor  when  broken. 

G.=l-010,  Johnston;  1-05,  Bastock ;  1053,  fr.  E.  Indies,  Kenngott. 

Oomp.^Batio  for  €,  H,  0=40 :  64 :  l=Carbon  85*7,  hydrogen  11*4,  oxygen  2*9=100.  Anal- 
fses:  ly  2,  Johnston (L  a);  3,  Duflos  (Min.  TJnters.,  ii.  183): 


0 

H 

0 

Ash 

1. 

2. 
3. 

Teilowirp. 
Gray 
E.  Indies 

85-677 
85-408 
86-78 

11-476 
11-787 
11-60 

2-847 
2-669 
2-77 

0-136=100  Johnston. 
=100  Duflos. 

Volatilizes  in  the  air  by  a  gentle  heat  Bums  easily  with  a  yellow  flame  and  much  smoke^  and 
hardly  any  perceptible  ash.    81ighdy  acted  upon  by  alcohol 

Kenngott's  mineral  closely  resembles  the  Highgate  copalite  in  its  honey-yellow  color,  and  iti 
action  with  heat  and  aloohoL 

Obs* — ^From  the  blue  day  (London  clay)  of  Highgate  Hill,  near  London,  from  whenoe  it  il 
«iUed  Highgate  resin.    It  occurs  in  irregular  pieces  of  a  pale  honey-yellow  color. 


Digitized  by 


Google 


740  HYDEOCAKBOir  00MP0TJND8. 


799.  8UOOINITE.  *HXurpov  Earner^  eta  ?  A«y»€pioK  TKwplvr,^  Demosbr.  Avyyv€piop  Diotf^ 
etc.  Succinum,  Electrum,  Lyncurium,  Plin,,  zxzyil  11,  12,  13,  Aml)er.  Succin,  Ambre,  F\ 
BerDStein  Germ,    Succinite  pt.  Breith,,  Char.,  75,  1820,  140,  1823. 

In  irregular  masses,  without  cleavage. 

H.=2— 2-5.     G.=l-065— 1-081.     Lustre  resinous.    Color  yellow,  some- 
times reddish,  brownish,  and  whitish,  often  clouded.    Streak  white.    Trans- 
Earent — translucent.     Tasteless.     Electric  on  friction.     Fuses  at  287°  C, 
ut  without  becoming  a  flowing'liquid. 

Oomp.— Ratio  for  6,  H,  0=40  :  64  :  4= Carbon  18-94,  hydrc^n  10*^53,  oxygen  10 -58 =100. 
Analysis :  Schrotter  (Fogg.,  liz.  64) : 

0  78-824  H  10*228  0  10-9=100. 

But  amber  is  not  a  simple  resin.  According  to  Bcrzelius  (Lehrb.,  riii.  431,  Fogg.,  xiL  419),  it 
consists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  (properly  ike  species  succiniteX 
along  with  two  other  resins  soluble  in  alcohol  and  ether,  an  oil,  and  2-^  to  6  p.  c.  of  succinic  acid. 
Sohzotter  and  Forchhammor  state  that  after  remoTing  these  soluble  ingredients,  true  suociaite 
has  the  ratio  40  :  32  :  4,  which  is  the  ratio  deduced  from  the  analyses  of  the  whole  mass,  and 
which  indicates  that  the  mixed  resins  are  polymerous  with  succinite.  Their  nature  has  not  been 
inyestigated.    Amber  is  hardly  acted  on  by  alcohol 

Bums  readQy  with  a  yellow  flame,  emittiog  an  agreeable  odor,  and  leaves  a  black,  shining,  car- 
bonaceous residue. 

Obs.— Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic;  occurring  ftt>ro  Dantng 
to  Memel,  especially  between  Fillau  and  Dorfe  Grross-Hubnicken.  It  occurs  also  on  the  coast  of 
Denmark  and  Sweiden;  in  (jralicla,  near  Lemberg,  and  at  Miszau;  in  Poland;  in  Moravia,  at 
Boskowitz,  eta;  in  the  Urals,  Russia;  near  Ohristiania,  Norway;  in  Switserland,  near  B&le;  In 
France,  near  Faris,  in  day,  in  the  department  of  the  Lower  Alps,  with  bituminous  coal,  also  in  the 
department  of  TAisne,  de  la  Loire,  du  Gard,  du  Bas-Bhin.  In  England,  near  London,  and  on  the 
coast  of  Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  near  Catania, 
on  the  Sicilian  coast,  sometimes  of  a  peculiar  blue  tinge. 

It  has  been  found  in  various  parts  of  the  Green  sand  formation  of  the  United  States,  either 
loosely  imbedded  in  the  soU,  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  Martha's  Vine- 
yard, near  Trenton  aud  also  at  Camden  in  New  Jersey,  and  at  Cape  Sable,  near  Kagothy  river  in 
Maryland. 

In  the  royal  museum  at  Berlin  there  is  a  mass  weighing  18  lbs.  Another  in  the  kingdom  of 
Ava,  India,  is  nearly  as  large  as  a  child's  head,  and  weighs  2^  lbs. ;  it  is  intersected  by  veins  of 
carbonate  of  lime,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  now  AiUy  ascertained  that  amber  is  a  vegetable  resin  altered  by  fossilization.  This  is 
inferred  both  from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  of 
insects  incased  in  it.  Of  these  insects,  some  appear  evidently  to  have  struggled  after  being 
entangled  in  the  then  viscous  fluid :  and  occasionally  a  leg  or  wing  is  found  some  distance  fW>m 
the  body,  which  had  been  detached  in  the  effort  to  escape.  Goppert  has  shown  (Ber.  Ak.  Berlin, 
185»,  450,  Q.  J.  G.  Soa,  x.,  Am.  J.  Sci.,  II.  xviii.  287)  that  at  least  8  spedes  of  plants  besides  the 
Fimtes  sucdnifer  have  afforded  this  fossilized  resin,  and  he  enumerates  163  species  as  represented 
by  remains  in  amber.  Besides  pines,  species  of  the  family  Abieiinea  and  Oupressineos  have  prob 
ably  contributed  to  it. 

Amber  was  early  known  to  the  ancients,  and  called  ijAdfrpai-,  electrum^  whence,  on  account  ot 
its  electrioal  susceptibilities,  we  have  derived  the  word  dectricity.  It  was  named  by  some  lyncu- 
rium,  though  this  name  was  applied  by  Theophrastus  also  to  a  stone,  probably  to  zircon  or  tour- 
maline, both  minerals  of  renoarkable  electrical  properties. 

Fliny  mentions,  as  one  proposed  derivation  of  decirum,  the  fable,  as  he  regards  it,  that  the 
Bisters  of  Phaethon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Eridauus  (oi 
Padus),  and  that  these  tears  were  called  electrum,  fi*om  the  fact  that  the  sun  was  usually  called 
decior;  as  another,  that  it  comes  from  Eleciiides,  the  name  of  certain  islands  in  the  Adriatic :  or 
another  ekdridesj  the  name  of  certain  stones  in  Britannia,  fVom  which  it  exudes.  He  gives  it  aa 
his  opinion  that  "  amber  is  an  exudation  from  trees  of  the  pine  family,  like  gum  from  the  cherry, 
and  resin  from  the  ordinary  pine ; "  and,  as  proof  that  it  was  once  liquid,  alludes  to  the  gnats, 
etc.,  in  it  He  obsertes  that  it  had  been  long  called  sucdnum,  because  of  this  origin,  "  quod 
arboris  succum  prisci  nostri  credidere."  He  says  that  in  his  time  it  was  "  in  request  among 
women  only."    Bui  '•  it  had  been  so  highly  valued  as  an  object  of  luxury  that  a  very  diminutive 
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human  eOigy,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  tluui  living  men,  ersn  in 
Blout  and  a  igoroas  health." 

799A.  Krantztth  (Fossiles  Harz  (fr.  Nienburg),  Krantzit,  C.  Bergemann^  J.  pr.  Ch.,  Ixxvi.  65), 
EsBentiallj  succinite.  Occurs  in  small  grains  and  masses  of  a  light  yellow  or  greenish-yellow 
color,  but  reddish  or  brownish  externally.  G. =0*968.  Bather  tender.  Sectile  and  somewha^ 
elaatic.    The  exterior  has  G. = 1  002. 

(7<wip.— Analysis  by  Landolt  (I  c.)  afforded: 

Carbon  7925  Hydrogen  10-41  Oxygen  10*34=:100. 

Corresponding  nearly  to  the  formula  €40  H««  O^- 

Only  4  p.  c  soluble  in  alcohol,  and  6  p.  c.  in  ether ;  and  only  softens  in  turpentine.  In  sul- 
phuric acid  g^yes  a  brown  solution.  Fuses  at  225**  C,  and  becomes  perfectly  fluid  at  288** ;  and 
at  a  higher  temperature  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
brownish  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12°,  and  fuses  at  150^ 

800.  WALOHOWITE.  Bergpech  pt  {&,  Walchow)  Estner^  Min.,  iii.,  Ite  Abth^  114,  1800. 
Betinit  von  Wakshow  SchroUer,  lix.  37,  1843.  Walchowit  EaicL,  IJeb.,  1843,  99,  Handb.,  574^ 
1845. 

In  yellow  translucent  masses,  often  striped  with  brown.    Lustre  resin- 
ous.    Fracture  conchoidal.     Translucent  to  opaque. 
IL=l-5-2.     G.=l-0— 1*069  ;  an  opaque  vanety  1-035. 

Oomp.— Batio  for -6,  H,  0=40  :  64  :  3^,  Schrotter  (Pogg.,  lix.  61)=80-41  0,  10-66  H,  8-93  0. 
FoseB  to  a  yeUow  oU  at  250*  C,  and  burns  readily ;  becomes  transparent  and  elastic  at  140°  C 
But  it  is  a  mixture,  as  alcohol  takes  up  1*5  p.  a,  and  ether  7*5  p.  c;  the  insoluble  part  may  be 
Identical  with  the  preceding.    Forms  a  dark  brown  solution  in  sulphuric  acid. 

Obs.— Oocnrs  in  brown  coal  at  Walchow,  in  Moravia,  and  formerly  called  ReUnite. 

Estner  also  mentions  a  honey-yeUow  resin  from  Uttigshof  in  Moravia  (called  Bernstein  in  the 
Abh.  bohm.  Gres.,  iil  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  Litozko  in 
Moravia. 

801.  BuOARAMAKQiTB.    Bcsiue  de  Bucaramanga  BaussingauU^  Ann.  Ch.  Phys.,  III.  vi.  507, 1842. 
Besembles  amber  in  its  pale  yellow  color.    G.  above  1. 

Owip.— Batio  for  e,  H,  0=42  :  66  :  2i=Carbon  82*7,  hydrogen  10-8,  oxygen  6-5=100. 
Insoluble  in  alcohol    In  ether  sollens  and  becomes  opaque.    Fuses  easily,  and  burns  vnth  a 
little  smoky  flame,  leaving  no  residue.    Yields  no  sucdnio  add. 

802.  AMBRTTB.    Ambrit  (fr.  N.  Zealand)  Bbchstetler,  v,  Eauer,  Yerh.  G.  Beichs.,  Wien, 

1861,  4. 

Amorphous.    In  large  masses. 

H.=2.  G.= 1*034.  Lustre  greasy.  Color  yellowish-gray.  Subtrans- 
parent.     Strong  electric  on  friction.     Fracture  conchoidal. 

Oomp.,  etc.— Batio  deduced  for  €,  H,  0=40  :  66  :  5=Carbon  76*88,  hydrogen  10-64,  oxy- 
gen 12*77.  Yon  Hauer  makes  the  ratio  32  :  26  :  4,  wluch  is  not  nearer  the  analysis  than  the 
above.    Analysis :  B.  Maly  (L  o.) : 

C  H  0  Asb 

(J)  76-53  10-68  12-70  019 

WhoUy  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzole,  chloniform,  aud  dilute  add. 
Bums  with  yellow  smoking  flame.    The  ash  contains  iron,  lime,  and  soda. 

Obs. — Occurs  in  masses  as  large  as  the  head  in  the  province  of  Auckland,  K.  Zealand.  It 
much  resembles  the  resin  of  the  Dammara  AusiraliSy  which  abounds  on  the  island,  and  is  oftea 
exported  with  it 
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803.  BATHVIIiLITII.    Bathyillite  C,  Gr.  Williams^  Gh.  News,  Tii.  133, 1863.    Toibanite  {i 

Amorphous.  Dull,  and  of  a  fawn-brown  color,  looking  somewliat  like 
wood  in  the  last  stage  of  decay.     Opaque. 

G.j  after  removing  air  of  pores  by  air-pump,  about  I'Ol.  Very  friable, 
but  this  characteristic  may  not  be  essential  to  the  species.  Insoluble  in 
benzole.  Torbanite  has  H.= 2*25;  G.=l-18,  Heddle;  color  clove-brown ; 
powder  yellowish ;  tough. 

Oomp. — ^Batio  for  £,  H,  O,  from  the  azialyses,  40  :  68  :  4,  or  near  that  of  saodiiite,r=Oarbo!i 
78-48,  hydrogen  11*11,  oxygen  10*46=100.  The  ratio  40  :  66  :  4  is  less  near,  giyingthe  percent- 
age G  78-7,  H  10-5,  0  10-8=100.  Analyses :  1,  'Williams  (L  c.);  lA,  same  with  ashezduded;  2, 
Miller;  2 A,  same  with  ash  excluded : 

0             H  0  Ash 

1.  Baihvmte         68*89  8-66  ^23  25*32=100. 
lA.       "                 78-86  11-46  9*68  =100. 

2.  Torbaniie           63*10  8-91  8*21  19'78=100. 
2A-       "                 78*67  11*11  10-22  =100. 

Williams  refers  here  the  torbanite  analyzed  by  Miller.  Other  analyses  of  torbanite  give  less 
oxygen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  formula  ^se, 
HftoOs= Carbon  78-60,  hydrogen  10*92,  oxygen  10-48,  agreeing  hardly  as  well  with  the  analyses 
as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  crucible  affords  a  fatty  odor,  and  bums  with  a 
dense  smoky  flame.  Ko  action  with  moderately  dilute  nitric  acid ;  completely  carbonized  by  con- 
centrated sulphuric  add. 

Obs. — Bathyillite  occurs  in  the  torbanite  or  Boghead  coal  (of  the  Carboniferous  formation\ 
adjoining  the  lands  of  Torbaneliill,  in  the  grounds  of  Bathville,  Scotland.  It  forms  lumps  which 
fill  cavities  in  the  torbanite.  Other  cavities  are  occupied  by  caldte,  pyrite,  etc  It  may  be  an 
altered  lump  of  resin;  or  else  material  which  has  filtrated  into  the  cavity  from  the  surrounding 
torbanite. 

(The  analysis  of  Miller  shows  that  some  of  the  torbanite  has  the  same  oomposition.  As  proof 
of  the  absolute  purity  of  the  substances  analj'zed  could  not  be  had,  the  results  are  opeu  to  soms 
doubt,  as  Williams  observes.  Yet  the  mode  of  occurrence  of  the  bathvillite,  and  the  nearness  ii. 
oomposition  of  this  insoluble  substance  to  the  equally  insoluble  succinite,  favors  the  view  that  it 
is  essentially  a  good  spedes,  and  that  its  composition  is  not  far  from  that  above  given, 

804.  Torbanite.  Torbanite,  although  related  to  cannel  coal,  has  a  very  nearly  uniform  com- 
position, according  to  all  analyses  thus  far  made,  excepting  that  of  Miller,  and  this  composition  is 
like  that  of  bathvillite,  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula  ^4o 
H«e  6a'«5=Carbon  82*19,  hydrogen  11  64,  oxygen  617.  The  mean  of  five  analyses  (see  p.  757) 
is,  Carbon  81-15,  hydrogen  11*48,  \sith  oxygen  about  6*0,  nitrogen  1*37=100 ;  exduding  the  nitro- 
gen, 0  82-28,  H  11*64,  0  6*08=100.  Taking  the  oxygen  at  6*40  instead  of  6*0  (see  anal,  L  c-X 
the  formula  would  become  640  Has  Oa.  The  nitrogen  is  without  doubt  in  combination  with  por- 
tions of  the  other  ingredients.  But,  allowing  for  this,  the  close  relation  to  the  amber  group  still 
hdds,  both  as  regards  composition  and  insolubility.  Less  than  1^  p.  0.  of  torbanite  is  soluble  in 
naphtha  (Fyfe).  Although  the  above  formula  cannot  be  taken  as  the  formula  of  the  spedes  at 
the  basis  torbemite,  it  is  probably  not  far  from  it.    Torbanite  may  contain  bathvillite  as  mixture 

806.  XTLORETINITB.    Xyloretin  Forchhammer^  J.  pr.  Ch.,  xz.  459,  1840.    Hartln  Sckrotici 
Pogg.,  liv.  45,  1843.    Psathyrit  Glocker,  Syn.,  8,  1847. 

Massive,  but  crystallizes  from  a  naphtha  solution  in  needles  of  the  ortho 
rhombic  system. 

G.= 1-115,  hartine.  Color  white.  Pulverizes  in  the  fingers.  Withoxil 
taste  or  smell.     Soluble  in  ether. 

0«mp ,  etc— Eatio  for  6,  H,  0—40  :  64  :  4=Carbon  78*51,  hydrogen  9*05,  oxygea  12*44 
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C**H"  0^  deduoed  by  Sdhrotter,  cortespoads  better  with  the  analyses.  Analyses  *  l-S,  S(hi5ttei 
(La);  4)  5,  Forrhhammer  (I  a) : 


0 

H 

0 

Fusing  T. 

1.  JEuxniM 

78-26 

10*92 

10-82=100. 

210'  C. 

2.         " 

78-46 

1100 

10-54=100. 

3.         " 

78-38 

10-86 

10-82=100. 

4.  JylareHnUe 

7909 

10-98 

9-98=100. 

166*  C. 

6.        •« 

78-67 

10-81 

10-62=100. 

The  hartine  is  a  white  resin  separated  by  ether  from  a  resin  obtained  fh>m  the  brown  ooal 
of  Oberhart  No.  1  is  Tiartine  as  separated  in  an  amorphous  condition  by  means  of  naphtha ;  and 
2,  3,  crystaDized  from  an  ether  solution.  (Besides  the  hartine,  two  amorphous  brown  resins  were 
also  obtained  from  the  solution.)  JCylor^nUe  was  derived  by  Forchhammer  through  the  action 
of  alcohol  on  fossil  pine-wood  ttom  the  marshes  of  Holtegaard  in  Denmark. 

806.  LBnOOPETRim.    Leucopetrin  L.  BrSckMr^  J.  pr.  Oh.,  Im  1,  1852,  in  art  entitled 
Ueber  einlge  eigenthUmliche  wachshaltige  Braunkohlen. 

Between  a  resin  and  wax  in  cliaractere.  Crystallizable  in  needles  from 
solution. 

Color  of  crystals  white.  Melting  point  above  100°  C. ;  and  after  fiision 
brown  and  partly  decomposed,  ana  hence  the  exact  melting  point  not  easily 
determinable.  Soluble  in  ether;  also  1  part  in  268  of  boiling  absolute 
alcohol ;  but  not  at  all  in  alcohol  of  80  p.  c. 

Oomp. — Osp  Ha*  0»,  Briiclmer,= Carbon  81'97,  hydrogen  11--A7,  oxygen  6  56=100;  very  nearly 
64Q  He,  Or4>    Not  at  all  acted  upon  by  a  hot  solution  of  potash,  or  cold  nitric  acid. 

Obs. — From  a  layer  i-2  ft.  thick,  in  an  earthy  yeUotoish-hrown  brown  coal,  at  Gresterwitz,  near 
Weissenfels.  The  material  of  the  layer  is  of  loam-like  aspect,  but  gives  a  shining  wax-like  streak, 
has  G.= 1-297,  Wackenroder,  and  loses  22  p.  c.  of  water  at  100"  0.  The  dried  mass  is  nearly 
half  sand  and  other  earthy  materials.  The  leucopetrite  is  associated  in  the  coaly  layer,  according 
to  Briickner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  a,  including  two  reains, 
two  wax-like  substances  (p.  738),  and  an  acid  which  Bruckner  calls  GwreUnic  acid  (p.  748).  By  a 
distillation  of  the  mass  of  the  brown  coal,  28  p.  a  of  the  whole  passes  over  as  a  butter-like  mass, 
which  is  related  to  the  paraffins,  but,  according  to  Briickner,  contains  2  p.  c.  of  oxygen.  It 
afforded  (|)  Carbon  84*04,  hydrogen  14*10,  oxygen  [1*86],  and  he  writes  the  formula  OsftHuoO. 
It  is  soluble  easily  in  hot  absolute  alcohol  and  ether,  and  very  sparingly  in  alcohol  of  80  p.  a ; 
crystals  in  pearly  hexagonal  plates  firom  the  alcoholic  solution ;  melts  at  60"  0. 

Named  after  the  locality,  weissenfels  (=white  rock),  from  XciNctff,  whiter  and  rtTp9i^  rock, 

807.  ZSUOSMITB.    Erdharz,  Kampferharz,  Euosmit,  C.  W.  Ournbel,  Jahrb.  Min.  1864,  10. 

Amorphous,  in  masses  of  a  brownish-yellow  color,  or  like  that  of  cherry 
gum,  and  looking  like  common  pitch. 

H. = 1  -6.  G. = 1  '2 — 1-5.  Brittle.  In  thin  pieces  transparent  Fracture 
eonchoidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of 
rosin  and  camphor.  Dissolves  easily  in  cold  alcohol  or  ether,  and  hot  oil 
of  turpentine. 

Ooiiip.,etc.--Ratio  of  6,  H.  0=84  :  29  :  2=40  :  68  :  2^=60  :  86  :  2H=0arbon 81*89,  hydro- 
gen  11*73,  oxygen  6*88=100.  Afforded  0*84  of  ash.  The  ratio  is  almost  identical  with  that  of 
leucopetrite.  Melts  at  77"  C,  and  burns  with  a  bright  flame  and  very  aromatic  odor.  Solutions 
of  the  alkalies  dissolve  only  a  little  of  it,  after  long  action. 

Obs. — From  clefts  in  brown  coal,  at  BaiershofJ  near  Thumsenreuth,  in  the  Pichtelgebirge,  and 
derived  probably  firoiii  a  kind  of  Conifer,  and  one  .resembling  the  Oupresnnoxylon  nuBquaU 
Goppert 
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808.  SOLSRBTINITZI.    J.  W.  MaSet,  PhiL  Mag.,  IV.  4^  261, 1853. 

In  small  drops  or  tears,  &om  the  size  of  a  pea  to  that  of  a  hazel-nnt. 

H.=3.  G.=1'136.  Translucent  in  thin  splinters.  Color  black,  but  by 
transmitted  light  reddish-brown ;  streak  cinnamon-brown.  Lustre  between 
vitreous  and  resinous,  rather  brilliant.  Brittle ;  fracture  conchoidal.  In- 
soluble in  alcohol,  ^ther,  alkalies,  and  dilute  acids. 

Oomp.— Analysea  by  J.  W.  MaUet  Q,  a): 


0 

H 

0 

Ash 

1. 

76-74 

8-86 

10-72 

3-68 

2. 

77-15 

9-05 

1012 

8-68 

Affords  the  ratio  for  6,  H,  0=40  :  56  :  4= Carbon  77*05,  hydrogen  8*99,  o^gen  10*28,  aab 
8-68. 

Heated  on  platinum  foil  it  swells  up,  bums  like  pitch,  with  a  disagreeaUe  empyrenmatic  smetD, 
and  a  smoky  flame,  leaving  a  coal  rather  difficult  to  burn,  and  finally  a  little  gray  ash.  Ih  a  glasa 
tube  yields  a  yellowish-brown  oily  product  of  a  nauseous  empyrenmatic  odor.  Even  strong  nitric 
acid  acts  slowly  upon  it 

From  the  coal  measures  of  Wigan,  England. 

809.  PTRORBTINmi.    Part  of  Pyroretin  of  A,  R  SeusSj  Ber.  Ak.  Wien,  zil.  551,  1854^  J. 
pr.  Ch^  bdlL  155 ;  J.  Stanek,  lb.    Pyroretinite  Ikaia, 

Resin-like.  Deposited  in  powder  fi'om  a  hot  alcoholic  solution  of  pyro- 
retin as  it  cools. 

Oomp.— Ratio  of  ^,  H,  0=40  :  66  :  4=0arbon  8000,  hydrogen  9*33,  oxygen  10-67=100. 
Analysis :  Stanek  (La): 

0  80*02  H  9-42  O  [10  56]=:100. 

Approaches,  as  Stanek  states,  the  beta-resin  of  the  resin  of  JPi'ntM  abiea  (Johnston)=64o  H»s  0»y 
and  also  copaivic  acid  (fir.  copaiba  balsam)  ^4*  "En  O4,  and  other  related  compounds,  showing 
that  it  is  probably  from  coniferous  trees. 

Obs. — Pyroretin  of  Reuss,  the  resin  which  affords  the  above,  occurs  in  the  brown  coal,  between 
Salesl  and  Proboscht,  near  Aussig  in  Bohemia.  It  occurs  in  masses  from  the  size  of  a  nnt  to 
that  of  a  man's  head,  and  also  in  plates  an  inch  thick.  Jt  is  brittle;  of  brownish-black  color; 
greasy-resinous  lustre;  wood-brown  powder;  H.=2*5;  G.=1'05'— 1*18;  and  resembles  much 
brown  coaL  It  bums  with  a  reddish-yellow  flame,  and  a  strong  odor  like  that  of  burning  amber, 
and  leaves  a  black  coal.  It  melts  easily,  decomposing  and  giving  off  wlute  Aimes,  and  leaves  an 
asphalt-like  mass.  Reuss  states  evidence  showing  that  it  has  probably  been  formed  by  the  accioQ 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  ooaL 

810.  REUBsnnm.  Part  of  Pyroretin  of  A,  K  Reuss,  Besin-like.  Color  fine  reddish-brown. 
Soluble  in  boiling  alcohol  and  in  ether,  and  not  deposited  from  the  alcoholic  solution  on  its  cooling. 
Stanek  (1.  c.)  found  for  the  composition  of  the  resin  thus  obtained,  0  81*09,  H  9-47,  O  9*44=100 ; 
corresponding  to  640  H^e  0».ft ;  and  he  regards  the  substance  as  a  mixture  of  the  above  pyror^ 
tiniiej  ^40  Has  04,  with  another  resin  (here  designated  reussiniUi)  of  the  formula  640  Ht«  0|. 

811.  ROOHLXiDERITB.  Part  o/Subsianz  Bituminose  Bochteda-f  Ber.  Ak.  Wien,  vL  58, 1851 ; 
=Melanchym  Raid.,  Lotos,  L  85,  216,  vi.  86,  viii,  Heft  3;  Kenng.^  Ueb.  1850,  147,  1853,  134. 
Rochlederite  Dana. 

Kesin-like.  Color  reddish-brown.  Transparent  or  translucent.  Melting 
point  100°  C.     Soluble  in  alcohol. 

Comp.»Ratio of 6,  H,  0=40  :  56  :  6.    Analysis :  Rochleder (La): 
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C  76-79  H  9-06  0  U-16=10a 

Boms  with  a  yellow  smoking  flame,  something  like  amber. 

Obs.— The  put  soluble  in  alcohol  of  a  bituminous  substance  called  melauchyme  by  Haidinger. 
and  found  in  masses  aa  large  as  the  l^ad  in  the  brown  coal  of  Zweifelareuth,  near  Neukirchen  ir. 
Bger,  Bohemia.  A  similar  substance,  of  somewhat  lighter  color,  occurs  at  Cehnits,  near  Strakonitz, 
in  Bohemia. 

The  rest  of  the  substance  insoluble  in  a^hol  is  the  species  melanellite,  p.  750. 

812,  SOHLANTTB.    Part  of  Anthraoozen  o^Reuas  (see  p.  746).    Schlanite  Dana. 

A  dark  or  light  brown  powder,  obtained  through  solution  by  ether  from 
anthracoxene. 

Oomp.— Ratio  for  6,  H,  0=40  :  62  :  3i=0arbon  81-63,  hydrogen  8-86,  oxygen  9-52=100. 
Analysis :  Laurens  (L  c,  p.  746) : 

(I)  0  81-47  H  8-71  0  9-82=10a 

This  resin  ozydizes  slowly  when  wet  and  exposed  to  the  air. 

Obs.— For  locality  and  description  of  the  material  affording  the  schlanite,  see  p.  746. 

813.  aUTAQUIZXITEI.    Johnston,  PbiL  Mag.,  xiil  329,  1838. 

Amorphous.    In  large  masses  or  layers. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.  G.=1'092. 
Color  pale  yellow-  Lustre  not  resinous,  or  imperfectly  so.  Slightly  soluble 
in  water,  and  largely  in  alcohol,  forming  a  yellow  solution,,  which  is  in- 
tensely bitter. 

Oomp.,  etc.— Batio  for  6,  H,  0=40  :  62  :  6=:0arhon  76*665,  hydrogen  8'174,  oxygen  15*161 
=  100,  Johnston.  Begins  to  melt  at  691"  C,  hut  does  not  flow  easily  till  near  100°  C  As  it 
oools  becomes  viscid,  and  may  be  drawn  into  fine  tenadoua  threads.  Soluble  in  cold  sulphuric 
acid,  forming  a  darlc  reddish-brown  solution.  A  few  drops  of  ammonia  put  into  the  alcoholic 
solution  darken  the  color,  and  finally  change  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  near  GuyaquU  in  South  America.  Evidently  a  mix- 
ture. 

814.  MIDDIiBTONini.    J,  F.  W.  Johnsbm,  PhU.  Mag.,  IIL  ziL  261,  1838. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  sixteenth  of 
an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G-.=1'6.  Lustre  resinous.  Color  reddish-brown  by  reflected 
light,  and  deep  red  by  transmitted ;  powder  light  brown.  Transparent  in 
small  fragments.  No  taste  or  smell.  Blackens  on  exposure.  Only  a  trace 
dissolved  by  boiling  alcohol,  ether,  or  oil  of  turpentine.  Not  altered  at 
210^  C. 

Oomp.,  etc. — ^Batio  for  6,  H,  0=40  :  44  :  2,  Johnston, = Carbon  86*83,  hydrogen  7*92,  oxygen 
6''?6=100.    Johnston  obtained  (})  Oarbon  86"21,  hydrogen  8*03,  oxygen  6-76=lOO. 

On  a  red  cinder  bums  like  resin.  Softens  and  melts  in  boiling  nitric  acid,  with  the  emission 
of  red  fumes;  a  brown  flocky  precipitate  falls  on  cooling.  Soluble  in  cold  concentrated  sul- 
phuric  acid. 

Obs. — Occurs  between  layers  of  ooal  about  the  middle  of  the  2£ain  coal  or  Haigh  Moor  seam, 
at  the  Middleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thicker  than  -i^  in.,  and 
little  rounded  masses  seldom  larger  than  a  pea ;  also  at  Newcastle. 

816.  8TANSEITZI.    Fart  of  Fyroretin  of  A.  K  Reuss,  Ber.  Ak.  Wien,  xiL  551,  1854,  J.  pr. 
Gh.,  IziiL  155;  J,  Stcmek,  ib.    Stanekite  Dancu 

Resin-like.    Not  soluble  in  any  fluid  without  decomposition,  and  not  at 
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all  in  a  solution  of  potash.     Separated  from  the  pyroretin  of  Eleusa  b; 
boiling  alcohol,  which  leaves  it  behind. 

Oomp.— Batio  of  B,  H,  0=39  :  44  :  6,  Staiiek,= Carbon  76*97,  hydrogen  7*24^  oxygen  15*79 
=100.  Perhaps 6,  H,  0=40  :  44  :  6=Carbon  7742,  hydrogen  7*09,  oxygen  15*48=100.  Anal- 
ysis :  Stanek  (I  o  ) : 

(I)   0  76-71  H7-80  016-99=100. 

When  heated  gives  off  the  odor  of  succimc  add. 

Obfl. — ^For  lo(^ty  and  characters  of  the  pyroretio  of  BensSi  affording  the  above,  see  pu  744. 

816.  ANTHRAOOXBNITXI.    Part  of  Anthraoozen  (i>.  Brandeisl)  BeusSf  T.  Laiuarwa^  Ber.  Ak. 
Wien,  XXL  271,  1856,  J.  pr.  Ch.,  box.  428, 1856.    Anthracoxenite  Danck, 

Obtained  as  a  black  powder  from  a  resin,  by  separating  the  remainder 
by  means  of  ether,  the  aflthracoxenite  being  insoluble  in  ether. 

Oomp.— Batio  of  6,  H,  0=40 :  38  :  7^.    Analysis :  Laurenz  (L  a) : 

(i)  0  76-274  H  61P7  0  18'689. 

11  p.  cl  of  ash  were  separated.    Not  solable  in  menstrua  withont  decomposition. 

Obs. — ^From  a  resin-like  material,  constituting  layers  2^  in.  thick  between  layers  of  ooal,  in  the 
ooal  beds  of  Brandeisl,  near  Schlan  in  Bohemia;  the  mass  is  amorphous,  and  has  H.  =  2*5; 
Q.=  1'18I ;  lustre  externally  weak  adamantine;  color  brownish-black,  hyacinth-red  in  thin 
splinters  by  transmitted  light;  streak  dull,  yellowish-brown ;  fracture  small-conchoidal ;  easily 
rubbed  to  a  fine  powder ;  fuses  easily ;  bums  with  a  yellow  smoking  flame,  and  an  odor  not 
disagreeable.  This  substance  was  named  amOuraccxene  by  Beuss.  The  name  is  here  appropriated 
to  the  part  Insoluble  in  ether.    The  soluble  part  is  named  schlanite  (p.  745). 


817.  TASMANTTS.    Besiniferous  Shale  (fr.  Tasmania),  GataL  Intemat.  Rxhib.,  1862.     Tm- 

manite  A.  K  Ghiurch^  Phil  Mag.,  IV.  xxviiL  465,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminated  shale ;  ave- 
rage diameter  of  scales  about  '03  in. 

II.=2.  G.=1'18.  Lustre  resinous.  Color  reddish-brown.  Translu- 
cent. Fractm-e  conchoidal.  Not  dissolved  at  all  by  alcohol,  ether,  benzole, 
turpentine,  or  bisulphid  of  carbon,  even  when  heated. 

Ck>mp.,  etc. — ^No  action  with  muriatic  acid.  Slowly  ozydized  by  nitria  Beadily  carbonised 
by  sulphuric  add,  with  evolution  of  sulphuretted  hydrogen.  Alkalies  in  solution  withont  actioo. 
Burns  readily  with  a  smoky  flame  and  offeusive  odor;  fuses  partially,  yielding  oily  and  solid  pio- 
ducta,  having  a  disagreeable  smeU.  Batio  of  €,  H,  0,  S=40  ;  62  :  2  :  1= Carbon  792 1,  hydrc^n 
10*23,  sulphur  6*28,  oxygen  5'28=100,  corresponding  nearly  to  succinite,  in  which  piart  of  the 
oxygen  is  replaced  by  sulphur.    Analysis:  Church  (L  o.),  after  rejecting  8*14  p.  a  of  ash: 

0  79-84  H 10-41  S  5  32  0  4-93 

Obs. — ^From  the  river  Mersey,  north  side  of  Tasmania.  The  rock  Is  called  coiftinuiWlt  shale, 
A  cakmg  bituminous  ooal  from  New  Zealand,  analyzed  by  C.  Tookey  in  the  laboratory  of  Prof. 
Percy  (see  anal.  18,  p.  757),  contained  2-37  p.  c.  of  sulphur  and  no  iron,  the  ash  being  peculiarly 
white ;  and  Percy  remarks  (Met,  101,  102)  that  the  sulphur  may  have  been  present  in  a  state 
similar  to  that  in  fibrine.  Tlie  existence  of  a  sulphur-bearing  resin  like  the  above  from  Tasmania 
renders  it  probable  that  the  New  Zealand  coal  is  impregnated  with  a  similar  insoluble  resin ;  2*37 
p.  &  of  sulphur  would  correspond  to  the  presence  of  about  44  p.  c.  of  such  a  resin. 

818.  DT80DILB.  (fr.  Melili,  Sicily)  Pauh  BoceonSf  Becherches  et  Obs.  Nonv.,  etc,  Amsterd, 
1674.  Dysodile  CMlier,  J.  d.  M.,  xxiiL  276,  1808.  Merda  di  Diavolo  JiaL  Stinkkohle  Genn 
Houille  papyrac^e,  Tourbe  papyracee,  Dr, 
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In  very  thin  leaves  or  folia,  flexible,  slightly  elastic. 

G. = 1  '14  —  1  -.25.     Color  yellow  or  greenish-gray.     Streak  shining. 

Comp.,  etc. — ^Verj  ioflammable,  burning  with  a  bright  flame  and  an  odor  like  that  of  asafcBtidai 
leaying  an  ash  in  the  form  of  lamine,  conaiating  largely,  aa  shown  by  Ehrenberg,  of  the  silioeona 
shells  of  inAisoria,  especially  of  Nayicule.  Delesse  found  (Th^se  anal  Chim^  1,  1843)  a  varied 
from  Glimbach,  near  Giessen,  to  afford  water  and  volatile  matters  49],  carbon  5*5,  ash  45'4 ;  of 
the  last,  17 '4  were  soluble  sih'ca,  11*0  sesquiozyd  of  iron,  and  100  day.  Very  probably  neal 
tasmanlte,  as  Church  suggests. 

Obs. — Originally  from  Melili,  Sicily,  forming  a  coaly  deposit,  made  up  of  very  thin  paper-like 
leaves,  whi(^  had  evidently  been  derived  from  the  joint  decomposition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  from  the  lignite  deposits  of  Westerwald  near  Bolt ;  of  Sieg^ 
berg  to  the  north  of  Sept  Montagues ;  of  Saint  Armand  in  Auvergiie ;  Glimbach  near  Giessen ; 
but  the  real  nature  of  none  of  these  substances  has  been  investigated. 

819.  HIROITS.    Hirdne  PiddingioTi,  Arch.  Pharm.,  Izziv.  818,  Kenng.  Ueb.,  1863,  1$4. 

Amorphous. 

G-.=1'10.  Color  exteriorly  brown,  within  yellowish-brown.  Subtrans- 
lucent  to  opaque.  Fracture  conchoidal.  Softens  in  boiling  water,  and 
tlien  has  the  odor  of  a  resin.  In  cold  alcohol  a  little  soluble ;  in  boiling 
about  one-half,  and  the  solution,  which  is  gold-yellow,  affords  white  flocks 
on  cooling. 

Pjrr.,  etc. — In  the  flame  of  a  candle  fhses  and  bums  with  a  yellowish  flame,  like  a  bituminous 
coal,  and  leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from 
hircuaf  a  ffoai).  After  complete  combustion,  leaves  an  ash^  ln;iulphurio  acid  soluble,  and  color 
of  solution  bloodred. 

820.  Baikebirite.  Part  of  Baikerit,  Didcflussiges  Harz,  Hermann  (see  p.  733>  A  thick  tar- 
like fluid  at  15"*  C,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10°  0.  Color 
brown.  Translucent.  Odor  balsamia  Taste  like  that  of  wood- tar.  Easily  and  perfectly  soluble 
in  alcohol  and  ether.  «  The  alcoholic  solution  becomes  milky  when  diluted  with  water. 

Constitutes  32-61  p.  a  of  the  baikerite.    No  analysis  yet  made. 

820A.  DOPPLSUITK  of  J.  (7.  DeickCf  B.  H.  Ztg.,  zviL  883.  (Not  Dopplerite  according  to  Kenng^ 
Ueb.  1858,  141.)  Grayish,  earthy,  plastic  in  the  Angers  when  fresh ;  becoming  dark  reddish- 
brown  to  black  on  drying. 

Yields  after  drying,  combustible  substance  83*25,  water  12'5,  ash  4'25.  Bums  with  a  bright 
flame  and  intense  heat,  and  differs  from  dopplerite  in  this  respect,  and  also  in  containing  much 
less  water. 

From  a  peat  bed  at  Finkenbach  in  the  Canton  of  St.  Gall,  Switzerland. 


m.  ACID  HTDROCAEBONS. 

821.  BUTTRBLLITII.  Bog  Butter  WaUamscnt  Ann.  Ch.  Pharm.,  liv.  125,  1845.  Butyrit 
Oloeker,  Syn.,  9,  1847.  Butyro-Umnodlo  Acid  Brazier^  Chem.  Gaz.,  1852,  875.  Butyrellite 
Jkrna, 

CrvBtallizable  in  needles.  Butter-like  in  consistence.  Color  white. 
Melting  point  of  impure  native  material  47®,  Brazier ;  but  of  material  after 
Bolution  in  alcohol  51®,  Luck;  62®— 52*7®,  Brazier.  Easily  soluble  iu 
alcohol  or  ether. 

Oomp<-^6st  He4  O4,  Brazier = Carbon  75*0,  hydrogen  12*5,  oxygen  12-5=100,  and  iiko  pahuitic 
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add  in  ratio.  Williamson  Rires  the  less  probable  formula  ^ai  H«e  O4.  The  foIlowiz.g  are  \^'.l 
liamson's  analyses  (L  c.) :  Nos.  1,  2,  were  the  nncrystallized  butyrite ;  3,  that  obtained  by  emu 
bination  with  potash  (with  which  it  forms  a  kind  of  soap)  and  a  separation  ftfterward  by  add: 

OHO 

1.  UncrystaUized  78-78  12-50  13-72=:100. 

2.  "  78-89  12-37  13-74=100. 

3.  From  potaah  solution  75*05  12*56  12*39=100. 

Obs. — ^Frora  the  peat-bogs  of  Ireland. 

The  name  butyrite  being  used  in  diemistry  for  another  substancOi  it  is  here  dianged  to  the 
form  above. 

822.  aBOOEBELIimJ.     Geocerins&ure  Bruckner,  J.  pr.  Oh.,  IviL  10,  1852.    Geoceric  Add. 

Geocerellite  Dana. 

CJolor  white.  Brittle,  and  easily  pulverized.  No  crystallization  observed. 
Soluble  freely  in  hot  alcohol,  and  deposited  from  the  solution  as  a  jelly  on 
cooling,  with  nothing  crystalline  under  the  microscope.  Melting  point  82**  C. 

Oomp.— 698  Hm  O4,  Briidmer  ;= Carbon  79*24,  hydrogen  13*21,  oxygen  7-55=100.  Analy»8 : 
BrildEner  (L  a) : 

(1)  Carbon  78*61        Hydrogen  12-70        Oxygen  18-69=100. 

The  add  was  separated  by  combination  with  lead  by  action  with  a  hot  solution  of  acetate  of 
lead. 
Obs. — Separated  from  the  dark  brovm  brown  ooal  of  Gk^sterwitz.    See  Geooebitb,  p.  738. 

823.  BRUQgNBBTITiTiTTB.    GeoretinB&uro  Bruckner^  J.  pr.  Ch.,  IviL  6,  1852.    Georetinic 

Add.    Briicknerellite  Dana. 

Crystallizable  in  white  needles  from  an  alcoholic  solution.  Dissolves 
easily  in  boiling  alcohol ;  and,  if  the  solution  is  a  concentrated  one,  crystal- 
lizes out  more  or  less  completely  on  cooling. 

Oomp.^^94H44  0e,  Bnickner,= Carbon  62'61,  hydrogen  9*56,  oxygen  27*83=100.  The  lead 
mlt  afforded  Carbon  43*30,  hydrogen  6-59,  ozyd  of  lead  34*58,  oxygen  [15*471=100. 

Ob8.^-Separated  firom  the  yellowish-brown  brown  ooal  of  Gesterwitz.  See  Leuoofetbue,  p^ 
743. 

824.  SUCOIMZIXJjmi.  [Suodunm]  vertitur  [by  distillation]  partim  In  denm  sni  ooloris, 
partim  denique  in  candidum  quiddam  et  tenue  quod  similitudinem  quandam  gerit  spedemque 
Balis,  Agric.,  Nat  Fobs.,  233,  1546.  Flos  Succini  lAbav.,  Alchem.  Tract,  399,  1597.  Sucdnic 
Add.    Suocinellite  DaauL 

Orthorhombic.  /A  7=120°  18',  0  A  1=129°  45' ;  <z  :  J  :  c=l-0425  :  1 . 
1-7425,  Eamm.     1  :  1,  bas.,=100°  30',  raacr.,  135°,  brach.,  96°  22'. 

H.=l.  G.=l*55.  Lustre  vitreous.  Colorless  or  wliite.  An  aromatic 
odor.    Soluble  in  water. 

Oomp.— 64  Ho  04=Carbon  40*7,  hydrogen  6*1,  oxygen  54-2=100.  Eyaporates  at  ^  low  tem- 
perature, and  on  cooling  condenses  in  crystals. 

Obs.— Exists  in  amber,  constituting  2^  to  6  p.  c.  of  the  mass,  and  easily  obtained  Irom  it  by 
distillation.  Its  presence  read]^  formed  in  this  resin  is  shown  by  the  fact  that  it  may  be  separated 
either  by  water,  ether,  or  alkalies,  the  amber  being  left  after  the  treatment  without  its  succinic  ad(L 

625.  RBTTNULLITB.  Part  of  Bright  Yellow  Loam  (fr.  Boyey)  so  saturated  with  petioleun 
that  it  bums  like  sealiog-wax,  J,  MiUes,  FhU.  Trans.,  li.  586,  1760;  Bitumen  from  Boy^,  Betin 
aaphaltum,  ffakhett,  ib.,  1804,  402 ;  Betmite.  Besin  of  Betin  Asphalt,  Betinic  Add,  J,  K  If 
Johnston,  Phil  Mag.,  HI.  xii  660,  1838.     Betinellite  Dana, 
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Kesin-like.  Light  brown.  Begins  to  melt  at  121°  C,  is  perfetJtly  fluid  at 
160°,  and  gives  off  a  resin-like  odor  at  100°  0.  Soluble  in  alcohol,  still 
more  freely  in  ether. 

Oomp^— 0.  ratio  for  ^,  H,  0=21  :  28  :  3.    Analysis:  Johnston  (L  a): 

0  76-86  H  8-76        0  U-39=100. 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  lime. 

Obs. — The  retinasphalt  of  Hatchet^  from  the  Tertiary  coal  of  Bovey  in  BeTonshire,  from 
which  aloohol  separates  the  above  species,  occurs  in  roundish  masses,  haying  H.= 1—2*5  ;  G.= 
1-136,  Hatchett;  lustre  slightly  resinous  in  the  fracture,  often  earthy  extemaJly;  oolor  light  yel« 
lowish-brown,  sometimes  green,  yeUow,  reddish,*  or  striped ;  and  is  subtransparent  to  opaque ; 
often  flexible  and  elastic  when  first  dug  up,  though  brittle  on  drying.  Johnston,  after  drying  the 
retinasphalt  at  300*"  C,  obtained  (I.  c.)  63-92  p.  c.  of  resin  soluble  in  alcohol,  27*46  of  insoluble 
orgaoio  matter,  and  18*23  of  ash^lOO.    The  insoluble  portion  has  not  been  investigated. 

Hatchett  found  (L  c.)  vegetable  resin  65,  bitumen  41  (the  insoluble  part,  which  he  regarded 
as  asphalt,  and  alludes  to  in  the  name  retinasphaltX  and  earthy  matter  8=99. 

A  reUniUfrom  BdUe  afforded  Bucholz  (Schweig.  J.,  i.  290,  1811)  91  parts  soluble  in  absolute 
aloohol,  and  9  parts  insoluble.  The  former  gives  a  yellowish-brown  deposit  on  dilution,  and  is 
more  soluble  in  boiling  dilute  alcohol  than  in  cold;  and  it  is  insoluble  in  pure  ether  and  turpen- 
tine. The  laUer  is  a&o  insoluble  in  ether.  Both  are  soluble  in  alkalies,  which  would  seem  to 
indicate  that  they  are  add  in  their  relations. 

The  resin  Aises  with  more  difficulty  than  most  resins,  blackens  in  the  heat,  and  gives  out  a 
strong  aromatic  odor.  By  distillation  yields  a  brown  thick  oil,  some  water  containing  a  littto 
acetic  acid,  besides  carbonic  acid  and  carburetted  hydrogen. 

826.  DOPPLSRITB.    Dopplerit  Eaid.,  Ber.  Ak.  Wien,  ii.  287,  1849,  Hi.  281. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brown- 
ish-black, with  a  dull  brown  streak  and  greasy  subvitreous  lustre;  and 
when  in  thin  plates  reddish-brown  by  transmitted  light. 

H.=0-5.  G.=l-089,  Foetterle.  After  drying,  H.=2-2-5,  G.=l-466, 
and  lustre  somewhat  adamantine.  Becomes  elastic  on  drying  from  exposure 
to  the  air.     Tasteless.     Insoluble  in  alcohol  or  ether. 

Oomp.,  etc— Batio  for  O,  H,  0,  nearly  10 :  12 :  5,  from  analyses  2,  8.  An  acid  sabstance,  or 
mixture  of  different  adds,  related  to  humic  acid.  'Analyses  :  1,  Schrotter  (Ber.  Ak.  Wien,  il  287, 
1849);  2,  8,  F.  Miihlberg  (Jahrb.  Ot,  Reichs.,  zv.  283,  1865): 


0 

H 

0             N 

1.  Aussee          61-09 

2.  "               65-94 

3.  Obburg    (})  6663 

6-29 
6-20 
6-68 

42-69        1-03=100  Schrotter. 
88-86       =100MUhlberg. 
37-79       =100  MOhlberg. 

From  I^'o.  I,  6*86  of  ash  are  excluded ;  from  No.  2,  5*18;  from  8,  6  to  14*2  p.  c.  All  were  dried. 
Schrotter  found  the  loss  of  water  78*6  p.  c ;  and  Miihlberg,  at  110°  0,  for  No.  2,  20-04  p.  c.  for 
an  air-dried  specimen;  for  3,  81*8  p.  a  for  a  jelly-like  specimen,  and  19-7  for  an  air-dried.  In 
caustic  potash  soluble,  with  a  residue  of  earthy  matters. 

Obs. — Found  in  peat-beds,  near  Aussee  in  Styria ;  and  in  Gontin  in  Appenzell,  and  Obbiirg, 
near  Stansstad  in  Unterwalden,  Switzerland. 

Named  alter  Bergrath  Boppler,  who  was  the  first  to  bring  the  substance  to  notice. 

C.  W.  Giimbel  has  referred  here  (Jahrb.  Min.  1858,  278)  a  substance  from  a  peat-bed  near 
Berchtesgaden.  It  is  soft,  plastic,  elastic,  black,  of  waxy  lustre,  tasteless ;  on  drying  in  the  air  it 
resembles  compact  coal,  is  brittle  and  velvetrblack,  and  has  H.:^2-6,  G.=l'4S9,  lustre  vitreous, 
with  powder  brownish-black.  The  air-dried  material  loses,  at  80°  C,  12  p.  a  of  water.  Unlike 
dopplerite,  it  bums  with  a  bright  yellow  flame,  is  partially  soluble  in  alcohol,  and  the  alcoholic 
solution  affords  a  resio  (Kenng.  Ueb.,  1858,  142). 

A  pitch-black  coal-like  substance  from  the  peat-beds  at  Kolbenmoor,  near  Berchtesgaden,  the 
same  that  are  described  by  Giimbel,  related  to  dopplerite  in  composition,  and  in  not  burning  with 
a  flame  when  inserted  in  fragments  in  the  flame  of  a  candle,  has  been  analyzed  by  C.  Gilbert 
Wheeler  (priT.  contrib.,  dated  Nuremberg,  Jan.  23,  1866).    It  afforded  him : 
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0  60-98        H6-86        N  3*^4        0  36*14        aah  8*78=100. 

It  appears  to  be  the  same  substanoe  that  is  here  partiaUj  described  bj  GiimbeL 
Mr.  Wheeler  observes  that  it  is  found  imbedded  in,  and  entirely  surrounded  bj,  the  peat ;  and 
specimens  show  well  the  transition  from  peat  to  the  coal-like  substance. 

827.  M£IjANI!I:<IJTZ1.    Part  of  Melanchym  of  Raid,  (see  p.  744).    Melanellite  Dana, 

Black  and  gelatinous,  as  obtained  by  Eochleder.  Separated  from  roch- 
lederite,  or  the  resinous  ingredient  of  melanchyme,  by  dissolving  the  latter 
out  by  means  of  alcohol, 

Oomp.,  etc. — ^The  jelly-like  mass  gave  on  analysis,  Carbon  67*14,  hydrogen  4*79,  oxygen 
28*07=100,  corresponding  to  the  ratio  48  :40  :  16=Carbon  67*3,  hydrogen  4*7,  oxygen  28-0= 
100.  The  ratio  48  :  40  :  16=12  :  10  :  4  affords  the  percentage  G  661,  H  4*6,  0  29*3=10a  The 
substance  is  regarded  by  Rochleder  as  an  acid  related  to  ulmic  acid.  But,  as  it  was  not  combined 
with  a  base  before  analysis,  there  is  no  proof  of  its  purity. 

On  the  locality  and  material  affording  this  acid,  see  Boohledxrub,  p.  744. 


IV.  SALTS  OF  ORGANIC  ACIDS. 

828.  MnTiTiTTB.  Honigstein  (fr.  Thuringia)  TTem.,  Bergm.  X,  1789, 1  380,  395.  Honigstein 
Karst^  Mus.  Lesk.,  il  P.  1,  886,  1789.  Suodn  transparent  en  cristaux  octaMres,  Pierre  de 
miel,  i;.  Bom,  Cat  de  Raab,  il  90,  1790.  Kellites  Cfmelin,  TJnn  Syst.,  ill  282,  1793.  Mcllilitc 
Kirwant  Min.,  ii.  68,  1796.  ICellite  K,  iil  1801.  Honigstein,  Melilithus,=Honig8tein8aure 
(Addum  melilichicum)+Alaunerde+Was8er,  Klapr.,  Ak.  Berlin,  1799,  Beitr.,  iiL  114^  1801. 

Tetragonal.  (9a1=33'^  29';  a==0*745445,  Kokscharof.  Occurs  in 
octahedrons,  with  often  the  planes  i-i  truncating  the  basal  angles,  and 
sometimes  the  terminal  angle  and  basal  edges  truncated,  the  occurring 
planes  being  0,  /,  t-i,  1.  1  A  1,  pyr.,=118°  16',  basal,=93'^  IJ' ;  1  A  i-i= 
121°  52'.  Cleavage :  octahedral,  very  indistinct.  Also  in  massive  nodules, 
granular  in  structure. 

H.=2-2-5.  G.=l-55-l-65;  1-636-1-642,  Kenngott.  Lustre  resinous, 
inclining  to  vitreous.  Color  honey-yellow,  often  reddish  or  brownish; 
rarely  white.  Streak  white.  Transparent — translucent.  Fracture  con- 
choidal.     Sectile. 

Oomp.— £l  S' + 1 8  lS=Mellitic  acid  40*58,  alumina  14'82,  water  45*16.  Analyses :  1,  Klaproth 
(Beitr.,  iii  114);  2,  Wohler  (Pogg.,  vil  826) ;  8,  J.  v.  Hjenkof  (Koksch,  iiL  217): 

Melllticacid    46  41-4  42*36 

Alumina  16  14*5  14*20 

Water  88=100  K.         44*1=100  W.       44*16  L 

Pjrr.,  etc. — Whitens  in  the  flame  of  a  candle,  hut  does  not  take  fire.  Dissolyes  in  nitric  acid; 
decomposed  hj  boiling  water.    In  a  matrass  yields  water. 

Obs.— Occurs  in  brown  coal  at  Arten  in  Thuringia;  at  Luschitz  near  Bilin  in  Bohemia;  near 
Walchow  in  Moravia;  in  the  Govt,  of  Tula,  Russia  in  Europe ;  Nertsdiinsk,  beyond  Lake  Baikal 

829.  PiGonTE  Johnston  (PhiL  Mag.,  III.  zvii.  382).  A  salt  of  alumina  and  an  organic  add  called 
mudoscous  acid  by  Johnston.  Composition  4  %l+6«Hio04  (the  acid) +27 1^.  Framed  on  granite, 
m  Cornwall,  from  the  action  of  wet  vegetation.    Reported  also  from  Wicklow  (Ch.  Gaz.,  1862,  378), 

829A.  ORaANio  Salts  of  Ibok.  Native  compounds  of  iron  and  organic  adds  have  been  indicated 
by  Berzclius  and  other  chemists  as  common  in  marshes.  But  none  of  them  has  yet  been  properly 
iuvostigoted,  the  kmds  of  acids,  as  well  as  the  proportions  of  acid  to  bases,  being  undetermined. 
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APPENDIX  TO  HYDROCARBONS. 

880.  ASPHAIiTUM.  'Ae^Xnt  AristaUj  Strdbo,  IXmc,  etc  Bitumen  P/tn.,  zzx7.  61.  AflpKahj 
lOnend  Pitch.  Asphalt,  Bergpoch,  Erdpcch,  Gtnn,  Asphalte,  Bitume,  JFV*.  [For  syn.  of 
Pittasphalt  or  Mmeral  Tar  (Bergtbeer  Germ.),  see  p.  '728.] 

Asphaltum,  or  mineral  pitch,  is  a  mixture  of  different  hydrocarbons,  part 
of  which  are  oxygenated.    Its  ordinary  characters  are  as  follows  : 

Amorphous.  Q-.=l— 1'8;  sometimes  higher  from  impurities.  Lustre 
like  that  of  black  pitch.  Color  brownish-black  and  black.  Odor  bitumi- 
nous. Melts  ordinarily  at  90®  to  100®  C,  and  bums  with  a  bright  flame. 
Soluble  mostly  or  wholly  in  oil  of  turpentine,  and  partly  or  wholly  in 
ether ;  commonly  partly  m  alcohol. 

The  more  solid  kin(is  graduate  into  the  pittasphalts  or  mineral  tar  (p, 
728),  and  through  these  there  is  a  gradation  to  netroleum.  The  fluid  kinas 
change  into  the  solid  by  the  loss- of  a  vaporizable  portion  on  exposure,  and 
also  by  a  process  of  oxydation,  which  consists  first  in  a  loss  oi  hydrogen, 
and  finally  in  the  oxygenation  of  a  portion  of  the  mass. 

Oomp. — ^The  action  of  heat,  aloohol,  ether,  naphtha,  and  oil  of  turpentine,  as  well  as  direct 
analyses,  show  that  the  so-called  asphaltum  from  different  localities  is  very  varioas  in  composi- 
tion. Yet  the  true  composition  is  not  known  of  any  one  of  them.  It  haA  been  shown  only  that 
the  following  are  the  classes  of  ingredients  present: 

A  Oils  yaporizable  at  about  100**  C,  or  below;  sparingly  present,  if  at  all 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Potrolene  groups  (pp.  728,  729);  yaporizable  between 
100**  and  250*"  0.;  constituting  sometimes  85  p.  c.  of  the  mass. 

G.  Besina  soluble  in  alcohol. 

D.  Solid  asphdlirUke  substance  or  svbslaness  solvbU  in  ether  and  not  in  alcohol;  black,  pitch-like, 
tantrous  in  fracture;  16  to  85  p.  c. 

E.  Black  or  brownishrUack  stMance  or  substances  not  soluble  eiffier  in  alcohd  or  ether;  similar  to 
D  in  color  and  appearance,  Kersten;  brown  and  nlmin-like,  Yolckel;  1  to  75  p.  c. 

F.  Nitrogenous  substances ;  often  as  much  as  corresponds  to  1  or  2  p.  a  of  nitrogen. 
Boussingault  attempted  an  investigation  of  the  composition  in  1837  (Ann.  Gh.  Fhys.,  Izziv. 

141),  and  arrived  at  the  conclusion  that  there  were  two  principles  present;  one  petroUne.  an  oil, 
the  other  asphaU^^  a  solid,  and  concluded  that  all  asphalts  were  mixtures  of  tliese  two  in 
different  proportions.  But  his  petrolene,  as  ahready  obserred,  is  beyond  question  a  mixture 
of  oils ;  and  his  asphaUene  needs  much  more  investigatiou.  His  special  examinations  on  this 
point  were  made  only  on  the  asphalt  of  Becholbronn.  Ho  found  in  it  (1)  no  light  oil  (or  A),  as 
nothing  was  given  off  at  100'  0. ;  (2)  86 -4  p.  c.  of  heavier  oil,  or  his  pebroUne,  vaporized  between  1 00' 
and  230"  0.  (B);  and  (8)  14*6  p.  a  of  a  black,  lustrous,  asphalt-like  solid,  his  aaphaUene,  soluble 
in  ether,  oil  of  turpentine,  and  fatty  oils,  but  not  in  alcohol  (D).  Asphaliene  ^'as  the  solid  sub- 
stance after  subjecting  the  asphaltum  to  a  temperature  of  250''  C.  in  a  hot  oil-bath. 

(Boussingault  has  been  quoted  by  Berzelius,  Kersten,  Rammelnberg,  and  others,  as  making  the 
asphaltene  not  soluble  in  ether,  but  he  expressly  mentions  its  solubility.  He  also  states  earlier 
that  the  mass  of  the  asphalt  was  wholly  soluble  in  eUier;  and,  also,  that  he  used  ether  to  separate 
it  from  the  impurities  present,  after  which  kind  of  purification  it  burnt  without  residue.) 

Boussingault^s  analysis  of  asphaltene  afforded : 

Oarbon  760  Hydrogen 9-9  Oxygen  14*8=99'7 ; 

giving  the  ratio  for  0,  H,  0=40 :  64 :  6.  He  doses  the  paper  with  hfs  analysis  of  an  asphalt 
(the  mass)  from  Oaxitambo,  as  follows : 

0  75H)  H9-5  O16'6=100; 

and  remarks  on  the  near  approach  of  this  alphalt  in  composition  to  asphaUene,  But  in  1840 
(1.  c,  Ixxiii  444)  he  gives  two  new  analyses  of  the  Caxitambo  asphalt,  in  which  he  obtained  only 
r66  of  oxygen  and  nitroigen  (see  anal.  7,  below);  and  adds  that  "his  earlier  analysis  was  mad« 


Digitized  by  VjOOQIC 


752 


HYDROCARBON  COMPOUNDS. 


bj  the  method  ordinarily  followed  at  that  time,  by  which  method  he  was  never  at  b  .o  obtaix 
more  than  76  p.  c  of  carboa"  The  remark  virtually  concedes  the  inaccuracy  of  the  analysis  also 
of  asphaltenc,  or  at  least  gives  sufficient  occasion  for  a  very  large  doubt  No  special  mention  is 
made  in  this  second  paper  of  the  asphalt  of  Bechelbronn,  but  analyses  are  given  of  j^efrvZsne  from 
the  locality. 

Kendtvich,  in  an  investigation  of  an  asphalt  from  Peklenicza,  Anstria,  found  it  to  consist 
almost  solely  of  aspkaJiene^  that  is,  it  was  soluble  in  ether  and  not  in  alcohol;  and  in  1843  (Jahrb. 
6.  Beiohs.,  vii.  74S)  obtained  for  it  nearly  the  composition  of  asphaltene  (or  0  72*45,  H  11*07 
0  16'48);  but  in  1847  (Haid.  Ber.,  iiL  271)  he  rejects  his  earlier  results,  and  states  that  the 
mineral  contained  no  oxygen^  and  was  essentially  identical  ih  composition  with  petrolene,  as  stated 
en  p.  780. 

Other  analysts  have  not  afforded  more  satisfactory  results.  Part  have  been  contented  with 
analyses  of  the  undividud  mass ;  while  others  have  ascertained  the  portions  soluble  in  different 
menstrua,  without  ascertaining  the  constituents  of  the  substances  obtained. 

The  following  table  contains  the  proportions  of  the  ingrediente  A,  B,  G,  D,  E,  above,  m  a  few 
asphalts.  The  letters  K  and  A,  in  connection  with  the  atatement  of  the  solubiKty,  stand  for 
efher  and  akohoL  1,  Boussingault  (he);  2,  Kersten  (J.  pr.  Ch.,  zzxv.  271) ;  S,  4,  Yolckel  (Ann. 
Oh,  Pharm.,  bcxxvii.  189);  5,  Klaproth  (Beitr.,  iiL  315);  6,  Meyrac  ( J.  d.  Phys..  xcix.  118);  7, 
Hermann  (J.  pr.  Ch.,  IndiL  232);  8,  Nendtvich  (Haid.  Ber.,  La): 


A.  light    B.  Heavier 
oUs.             oils. 

1.  Bechelbronn                     0               85*4 

2.  Brazza,  Dahnatia              6  0 

8.  Dax                                     very  Um 

4.  Travers,  near  Neufchatel           '' 

5.  Albania                            0                0 

»^  ■ 

C. 
Besin. 

l-O 
0 

D.SoLinE. 
InsoLinA- 

14-6 

20-0 
abaulhaff 

aU 

ELInsoL 
InEAA. 

0    =100  Boussingault 
74-0=100  Kersten. 
abota  half     VolckeL 
VolckeL 
0            EOaprotlL 

6.  Bastennes 

7.  Tschetechna,  Caucasus 

8.  Peklenicza 

11-2 
trace 

UooiMrda 
0 

88-8 
aU 

a  IMrd         Meyraa 
0  =100  Hennaim. 
0            Nendtvich. 

Klaproth  found  the  asphalt  of  Avlona,  Albania,  to  give  nothing  to  alcohol,  and  to  dissolve 
completely  in  ether,  like  that  of  Peklenicza. 

It  is  probable  that  the  material  insoluble  in  both  alcohol  and  ether  (column  E,  above)  is  not 
always  of  the  same  kind.  That  from  the  Brazza  asphalt  (anaL  2)  was  black  and  lustrous, 
asphalt-like;  while  that  of  Dax  (anaL  3)  was  brown,  and  ulmin-like. 

Ultimate  analyses  of  different  asphalta  have  afforded  the  following  resuUs :  1-^  Sbelmen 
(Ann.  d.  M.,  xv.  628);  4,  5,  Begnault  (Ann.  d.  M.,  IIL  xiL  ISl);  6,  WetheriU  (Trans.  Am.  PhiL 
Soc.  Philad.,  1852,  358);  7,  Boussingault  (L  c,  IxxxliL  444): 

Ash 

8-45=100  Ebelmen. 
1-80=100  Ebelmen. 
5'13=100  Ebehnen. 
— =100  Begnault 
— =100  Begnault 
0-40=100  WetherilL 
— =100  Boussingault 

The  most  of  these  analyses  need  revision. 

Obs. — Asphaltum  belongs  to  rocks  of  no  particular  age.  The  most  abundant  deposits  are 
superficiaL  But  these  are  generally,  if  not  always,  connected  with  rock  deposits  containing 
some  kind  of  bituminous  material  or  vegetable  remains  (see  p.  725). 

Some  of  the  noted  localities  of  asphaltum  are  the  region  of  the  Dead  Sea,  or  Lake  Asphaltitea, 
whence  the  most  of  the  asphaltum  of  ancient  writers ;  a  lake  on  Trinidad,  1^  m.  in  circuit, 
wLijh  is  hot  at  the  centre,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  over  a 
breadth  of  i  m.  covered  with  the  hardened  pitch  with  trees  flourishing  over  it;  and  about  Poin* 
La  Braye,  the  masses  of  pitch  look  like  black  rocks  among  the  foliage ;  at  various  places  in  S 
America,  similar  lakes,  as  at  Caxitambo  (not  Coxitambo),  Peru,  whidi  is  used  at  Payta,  on  thi 
coast  (under  the  equator),  for  pitching  boats,  etc. ;  at  Berengela,  Peru,  not  &r  from  Arica  (&\ 
where  it  is  put  to  the  same  use;  in  California,  near  the  coast  of  St  Barbara,  an  area  of  somi 
acres;  in  a  large  bed,  near  Avlona  in  Albania  (G.= 1*205).  Also  in  smaller  quantities,  sometime* 
disseminated  through  shale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  in 
cavities  cr  seams  in  these  rocks  *  near  Matlock  Derbyshire,  in  stalactitio  masses ;  Poldice  mine 


0 

H 

0 

N 

1. 

Bastennes 

78-60 

8-80 

[2*60 
[10-84' 

1*65 

2. 

Pont  du  Chateau 

76-13 

9*41 

2*32 

8. 

Auvergne 

77-64 

7-86 

[8*35' 

1*02 

4. 

Abruzzi,  Italy 

67*43 

7-22 

[28*98' 

1-37 

5. 

Cuba 

81*46 

9-57 

[8-97] 

6. 

It 

82-34 

910 

[6*26]     1-91 

7. 

Caxitambo 

(1)88*66 

9-69 

[ 

1*66] 
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in  Cornwall;  Haughmond  Hill  in  Shropshire;  at  Bastexmes  and  Dax,  Dept  of  Landes,  oonstitu- 
ting  A  p.  c.  of  a  sand^  deposit;  Val  de  Travers,  Neuchatel,  impregnating  a  bed  in  the  Cretaoeoua 
formation,  and  seryine  as  a  cement  to  the  rock,  which  is  used  for  buildings;  impregnating 
dolomite  on  the  island  of  Brazza  in  Dahnatia ;  in  the  Caucasus ;  in  gneiss  and  mica  schist  in 
Sweden. 

The  following  substances  are  closely  related  to  asphaltum,  and,  like  it,  are  mixtures  of  undeter* 
toined  carbohydrogens. 

830A.  Grahamtte  Wvartz.  (Coal  or  Asphalt  £e92ey,Proa  Am.  PhiL  Soa  Fhilad^  iz.  183,  1863; 
Qrahamite  Wwrtz^  Bep.  Mm.  Format  in  W.  Virginia,  1865,  Am.  J.  ScL,  II.  zlii.  420,  1866.) 
Resembles  the  preceding  in  its  pitch-black,  lustrous  appearance;  H.=2:  G.= 1*145.  Soluble 
mostly  in  oil  of  turpentine ;  partly  in  ether,  naphtha,  or  benzole ;  not  at  all  in  alcohol ;  wholly  in 
chloroform  and  sulphid  of  carbon.  No  action  with.alkalie8  or  hot  nitric  or  muriatic  acid.  Melts 
only  imperfectly,  and  with  a  decomposition  of  the  surface ;  but  in  this  state  the  interior  may  be 
drawn  into  long  threads. 

Occurs  in  W.  Virginia,  about  20  m.  in  an  air  line  S.  of  Parkersbarg,  filling  a  fissure  (shrinkage 
fissure)  in  a  sandstone  of  the  Carboniferous  formation ;  and  supposed  to  be,  like  the  albertite,  an 
inspissated  and  oxygenated  petroleum.  There  is  yet  no  reliable  analysis  of  it,  not  even  an 
ultimate  analysis.  The  material  is  partly  columnar  firom  a  fracturing  as  a  result  of  contraction  iii 
the  material,  the  structure  being  vertical  to  the  sides  of  the  vein. 

830B.  Albbrtitb  Eobb.  (Melan*Asphalt  WUheriU,  Trans.  Am.  PhiL  Soa  Philad.,  1852,  353.) 
Differs  from  ordinary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  in  its  very 
imperfect  fusion  when  heated.  It  has  H.=l— 2;  G.= 1*097;  lustre  brilliant,  pitch-like;  color 
jet-black.  Softens  a  little  In  boiling  water;  in  the  flame  of  a  candle  shows  incipient  fUsion. 
According  to  imperfect  determinations,  only  a  trace  soluble  in  alcohol;  4  p.  c.  in  ether;  30  in  oil 
of  turpentine. 

Wetherill  obtained  in  an  ultimate  analysis  (L  c)  Carbon  86*04,  hydrogen  8*96,  oxygen  1*97, 
nitrogen  2*98,  S  /r.,  ash  0*10=100.  By  destructive  distillation,  oils  of  the  Naphtha,  Betanaph- 
tha.  and  Ethylene  series  have  been  obtained  by  Warren. 

Occurs  filling  an  irregular  fissure  in  rocks  of  the  Subcarboniferoas  age  (or  Lower  Carboniferous) 
in  Nova  Scotia,  and  is  regarded  as  an  inspissated  and  oxygenated  petroleum.  For  an  article  on  its 
mode  of  occurrence,  see  Hitchcock,  Am.  J.  Set,  IL  xxzix.  267. 

8800.  PiACZXTB  (Betinit  von  Piauze,  Piauzit,  Haid,^  Pogg-t  IxiL  275,  1844).  An  asphalt-like 
substance,  remarkable  for  its  high  melting-point,  315**  C.  It  occurs  slaty  massive ;  color  brownish- 
or  greenish-black;  thin  splinters  colophonite-brown  by  transmitted  light;  streak  light  brown, 
amber-brown;  H.=l*6;  G.=l*220;  1-186,  Kenngott. 

After  melting,  it  bums  with  an  aromatic  odor  and  much  smoke,  leaving  5*96  per  cent  of  ash. 
Soluble  in  ether  and  caustic  potash,  also  largely  in  absolute  alcohoL  Heated  in  a  glass  tube  a 
yellowish  oily  fluid  is  distilled,  having  an  add  reaction. 

It  comes  from  a  bed  of  brown  coal  at  Piauze,  near  Neustadt  in  Camiola ;  on  Mt  Chum,  neai 
Tiiffer  in  Styria,  where  thousands  of  pounds  have  been  obtained.  It  mudi  resembles  a  black 
lamellar  coal  (Kjenngott,  Jahrb.  G.  Beichs.,  91,  1856). 

830D.  Bbbxxgeijtb  JohnaUm^  Phil  Mag.,  III.  xiii.  329,  1838.  Asphaltum-like.  Oolor  dark 
brown,  with  a  tinge  of  green.    Powder  yeflow.    Lustre  of  surface  of  fracture  resinous. 

Analysis:  Johnston  (La):  C  72*47,  H  9*20,  O  18*33=100,  corresponding  to  the  ratio  for  6,  H, 
0,  40 :  62  :  8.  Porms  a  solution  with  cold  alcohol,  which  is  bitter  to  the  taste.  On  evaporation 
the  resin  obtained  has  a  dear  red  color,  and  remains  soft  and  visdd  at  the  ordinary  temperature. 
Nearly  Insoluble  in  caustic  potash.  Odor  resinous,  disagreeable ;  but  after  fVision  for  some  time 
at  lOO**  C,  this  odor  is  succeeded  by  an  agreeable  one ;  on  oooling  it  regains  the  original  odor. 
It  is  said  to  form  a  lake  liko  that  of  Trinidad,  in  the  province  of  St.  Juan  de  Berengela,  about  100 
ID.  from  Arica,  Peru,  and  is  used  at  Arica  for  paying  boats  and  vessels. 

831.  MINERAIi  COAL.  'Avflpavrvra  ^ova  r&w  roco^remr  yf^f  itXtov  ix^  fl  tairvoi  [=0>al-like  Sub- 
stances which  have  in  them  more  of  earth  than  of  smoke'  or  fire]  Aristot^  M«r«ca,ooAoy.,  iv.  9. 
'Ev  w  (river  Pontus  in  Thrace)  ri¥as  Xi9o»s  ol  Kahmi  [zsCertain  stones  which  bum]  AriaioL,  Utf>l 

Gav^  ^Anvoft^  a  115.     Oilf  U  KaX«vfftp  HHi  &k9p€untf  tUv  B^vmrofiipw  (?  4^rro/ilirctfv)  iih  rh»  XP^^^^ 

tivt  yttaicii,  eta  [=Those  (of  minerals)  dug  for  use,  which  are  called  simply  coals,  are  earthy, 
but  win  kindle  and  bum  like  charcoal]  (f^.  LiguriaX  Theophr^  xvL  (in  Schneider's  edit),  315 

RO.     'Evioi  6i  rcSy  Bpavaruiv  d^BpaitoivTUt  rff  gavoci  kqI  iiaiiivavai  irXelta  XP^^^  [=Some  brittle  StOnOS 

become  by  burning  like  glowing  coids,  and  remain  so  a  long  tune}  (fr.  3eiia  in  Thrada,  and  the 
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promontory  of  Bnneas)  Theophr^  xil  Ofxticias  \(9oi  Aristot,  rayYirin  U$os  Strdbo  royom 
XiOoif  QpaKiai  Xtdof,  DiosCy  V.  145,  146.  Thracius  lapis,  Gemma  Sammothracia,  Plin.,  zzzivL  SiK, 
zxrvii.  67.    Gagatos  P/tn.,  xxxtI.  34.    Steiukohle  G^rm,    Honille,  Charbon  foflsile,  Jh 

Mineral  coal  is  made  up  of  different  kinds  of  hydrocarbons,  with  perhaps 
in  some  cases  free  carbon  ;  but  the  species  have  not  yet  been  investigated. 

The  distinguishing  characters  of  mineral  coal  are  as  follows : 

Compact  massive,  without  crystalline  structure  or  cleavage ;  sometimes 
breaking  with  a  degree  of  regularity,  but  from  a  jointed  rather  than  a 
cleavage  structure.  Sometimes  laminated;  often  iaintly  and  delicately 
banded,  successive  layers  differing  slightly  in  lustre. 

H.=0'5— 2-5.  G.=l— 1*80.  Lustre  dull  to  brilliant,  and  either  earthy, 
resinous,  or  submetallic.  Color  black,  grayish-black,  brownish-black,  and 
occasionally  iridescent ;  also  sometimes  dark  brown.  Opaque.  Fracture 
conchoidal — uneven.  Brittle ;  rarely  somewhat  sectile.  Without  taste, 
except  from  impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and 
benzole,  excepting  at  the  most  2  or  3  p.  c.  (rarely  10  ?) ;  usually  less  than 
1  p.  c.  Insoluble  in  a  solution  of  potash.  Infusible  to  subfusible ;  but 
often  becoming  a  soft,  nliant,  or  paste- like  mass  when  heated.  On  distil- 
lation most  kinds  aftbra  more  or  less  of  oily  and  tarry  substances,  which  are 
mixtures  of  hydrocarbons  and  paraflBin. 

Var. — The  variations  depend  partly  (I)  on  the  amount  of  the  volatfle  ingredients  afforded  on 
destructive  distillation ;  or  (2)  on  the  nature  of  tliese  volatile  compounds,  for  ingredients  of  similai 
composition  may  differ  widely  in  volatili^,  etc. ;  (8)  on  structure,  lustre,  and  other  physical 
characters. 

1.  AiTTHRAGiTB  (Anthracit  KarsL,  Tab.,  58,  96,  1808.  Glanskohle  Germ.),  H.=2— 2*5.  a.= 
182— 1-7,  Pennsylvania;  1-81,  Rhode  Island;  1-26— 1-36,  South  Wales.  Lustre  bright,  often 
submetallic,  iron-black,  and  frequently  iridescent.  Fracture  conchoidal.  Volatile  matter  after 
drying  3  to  6  p.  c.    Bums  with  a  feeble  flame  of  a  pale  color. 

The  anthracites  of  Pennsylvania  contain  ordinarily  85  to  93  per  cent  of  carbon ;  those  of 
Soath  Wales,  88  to  95;  of  France,  80  to  88 ;  of  Saxony,  81 ;  of  southern  Bussia,  sometimes  94 
per  oent. 

Anthracite  graduates  into  bltummous  coal,  becoming  less  hard  and  ooutaining  more  voUtik 
matter;  and  an  intermediate  variety  is  called /rtfe-durmn^  anthracite. 

2.  KaUve  Coke.  More  compact  than  artificial  coke,  and  some  varieties  afford  considerable  Into- 
men.  From  the  Edgehill  mines,  near  Richmond,  Ya.,  acoording  to  Genth,  who  attributes  its  ori- 
gin to  the  action  of  a  trap  eruption  on  bituminous  coaL 

BiTDMiKOUS  Co  ALB  (Schwarzkohlc  Hausm.^  Handb.,  73,  1813.  Steinkohle  pt.  Germ.).  Under 
the  head  of  Bituminous  Cools,  a  number  of  kinds  are  included  which  differ  strikingly  in  the  action 
of  heat,  and  which  therefore  are  of  imlike  constitution.  They  have  the  common  characteristic  of 
burning  in  the  fire  with  a  yellow,  smoky  flame,  and  giving  out  on  distillation  hydrocarbon  oils 
or  tar,  and  hence  the  name  bUuminous.  The  ordinary  bituminous  coals  contain  from  5  to  15 
p.  c.  (rarely  16  or  17)  of  ozygen  (ash  excluded);  while  the  so-called  brown  coal  or  Ugniie  con- 
tains from  20  to  36  p.  c.,  after  the  expulsion,  at  lOO"*  C,  of  15  to  36  p.  c.  of  water.  The  amount 
of  hydrogen  in  eadi  is  from  4  to  7  p.  a  Both  have  usually  a  bright,  pitdiy,  greasy  lustre 
(whenoo  often  called  Fechkohle  in  German),  a  firm  compact  texture,  are  rather  fragile  compared 
with  anthracite,  and  have  Q.=1'14— 1*40.  The  brown  coals  have  often  a  brownish-black  color, 
whence  the  name,  and  more  oxygen,  but  iu  these  respects  and  others  they  shade  into  ordinary 
bituminous  coals. 

The  ordinary  bituminous  coal  of  Pennsylvania  has  G.= 1*26—1 -37 ;  of  Newcastle,  EngUkid.  1-27 ; 
of  Scotland,  1  •27—1-32 ;  of  France,  1  -2—1  -33 ;  of  Belgium,  1  •27—1  3.  The  most  prominent  kindi 
are  the  following: 

3.  CAKiNa  Ck)AL.  A  bitimiinous  coal  which  softens  and  becomes  pasty  or  semi-viscid  in  the  fire. 
This  softening  takes  place  at  the  temperature  of  incipient  decomposition,  and  is  attended  with  th^ 
escape  of  .bubbles  of  gas.  On  Increasing  the  heat,  the  volatile  products  which  result  firom  the 
ultimate  decomposition  of  the  softened  mass  are  driven  oflj  and  a  coherent,  grayish -black,  cellular, 
or  fritted  mass  (coke)  is  left.  Amount  of  coke  left  (or  part  not  volatile)  varies  from  50  to  85  p.  a 
A  caking  coal  will  lose  its  caking  quality  if  kept  heatod  for  2  or  3  Lours  at  300°  C,  and  sometimes 
on  mere  e3;pofiuie  for  a  time  to  the  air. 
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4.  Nok*Cakii7(}  Goal.  Like  the  preceding  in  all  external  characters,  and  often  In  ultimate 
composition ;  but  burning  freely  without  softening  or  any  appearance  of  incipient  fusion.  Per- 
centage of  volatile  matter  same  as  for  caking  coal,  but  the  coke  is  not  a  proper  coke,  being  in  pow« 
der,  or  of  the  form  of  the  original  coaL 

There  are  all  gradations  between  caking  and  non-caking  bituminons  coals.  In  external  char- 
acters the  two  kinds  are  alike.  They  often  break  into  layers :  and  there  is  besides  a  horizontal 
banding  arising  from  a  succession  of  very  thin  nou'-e^rible  layers,  slightly  differing  iu  lustre  or 
shade  of  color.  Cherry  coal  or  soft  coal  (of  England)  is  a  non-caking  coal  igniting  well  and  burn- 
ing rapidly,  while  splint  or  hard  coal  ignites  less  readily,  bums  less  rapidly,  owing  to  the  smaller 
amount  of  volatile  matter.  Coals  which  do  not  cake  on  burning  are  csdled  free^ming  coals 
while  the  caking  are  called  Innding  coals. 

6.  Cahnxl  Coal  (Parrot  Coal).  A  variety  of  bituminous  coal,  and  often  cakiog;  but  differing 
from  the  preceding  in  texture,  and  to  some  extent  in  composition,  as  shown  by  its  products  on 
distillation.  It  is  compact,  with  little  or  no  lustre,  and  without  any  appearance  of  a  banded 
structure ;  and  it  breaks  with  a  conchoidal  fracture  and  smooth  surfaces ;  color  dull  black  or 
grayish-black.  On  distillation  it  affords,  after  drying,  40  to  66  of  volatile  matter,  and  the  material 
volatilized  includes  a  large  proportion  of  burning  and  lubricating  oils,  much  larger  than  the  above 
kinds  of  bituminous  coal ;  whence  it  is  extensively  used  for  &e  manufacture  of  such  oils.  It 
graduates  into  oil-producing  coaly  shales,  the  more  compact  of  which  it  much  resembles.  The 
original  P<irrot  coal  is  a  cannel  from  near  Edmburgh,  which  burns  with  a  crackling  noise,  whence 
the  name  (Percy);  and  Horn  coal^  a  kind  from  South  Wales,  which  emits  when  burning  something 
of  the  odor  of  burning  horn. 

6.  ToBBANiTB.  A  variety  of  cannel  coal  of  a  dark  brown  color,  yellowish  streak,  without  lustre, 
having  a  subconchoidal  fructure ;  H.=2*25 ;  G.=I'I7— 1*2.  Yields  over  60  p.  c.  of  volatile  mat- 
ter, and  is  used  for  the  production  of  burning  and  lubricating  oUs,  paraffin,  illuminating  gas. 
Named  from  the  locality  at  Torbane  Hill,  near  Bathgate  in  Linlithgowshire,  Scotland.  Also  called 
BoghMd  Cannel  (see  p.  742). 

7.  Bbown  Coal  (Braunkohle  Germ^  Pechkohle  pt  Germ.j  Lignite).  The  promment  character- 
istics of  brown  coal  have  already  been  mentioned.  They  are  non-caking,  but  afford  a  large 
proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt  Qerm.\ 
but  often  rather  dull  and  brownish-black.  G. =1*15—1*3  \  sometimes  h^her  from  impurities.  It 
is  occasionally  somewhat  lamellar  in  structure. 

Brown  coal  is  often  called  lignite.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jet  is  a  black  variety  of  brown  coal,  compact  in 
texture,  and  taking  a  good  polish,  whence  its  use  in  Jewelry. 

8.  Eahtht  Bbowit  Coal  {Erdige  Braunkohle)  is  a  brown  friable  material,  sometimes  formiug 
layers  in  beds  of  brown  coal  But  it  is  in  genend  not  a  true  coal,  a  considerable  part  of  it  being 
soluble  in  ether  aud  benzole,  and  oft»n  even  in  alcohol ;  besides  affording  largely  of  oils  and 
paraffin  on  distillation.  For  a  notice  of  *'  coal "  of  this  kind  see  under  Leuoopetbztb,  p.  743 
Such  a  coal  is  sometimes  called  toax  coal  and  paraffin  eoai  (Wachskohle,  Paraffinkohle,  Germ,), 
See  also  Bathvillttb,  p.  742. 

9.  Mdtsral  Chabooal.  Fibrous  charcoal-like  substance  often  found  covering  tlie  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  all  ages.  It  is  soft^  and  soils  ti^e  fingers  like 
charcoal    One  variety  of  ii  is  a  diy  powder. 

Oomp. — Most  mineral  coal  consists  mainly,  as  the  best  chemists  now  hold,  ot  oxygenated  hydro- 
carbons.  On  page  742  it  is  shown  that  the  kind  of  cannel  coal  called  torbanUe  and  the  sub- 
.stance  UtihmUUe  are  closely  related  in  composition,  as  well  as  insolubility,  to  the  species  of  the 
Succinite  group ;  and  it  is  probable  that  other  cannel  coals  contain  this  or  some  related  compound  j 
and  that  oil-producing  (not  oil-bearing)  shales  include  a  similar  kind  of  hydrocarbon.  7*^e  ordinary 
bituminous  coals  often  have  10  to  16  p.  c.  of  oxygen,  and  may  be  of  analogous  composition,  though 
differing  much  in  the  precise  constitution  of  these  hydrocarbons,  some  containing  such  as  produce 
a  pasty  ftision  or  incipient  decomposition  when  heated  (caking),  and  others  such  as  undergo  no 
semi-fusion  (non-caking).  The  brown  coals,  in  which  there  are  20  to  35  p.  a  of  oxygen,  must 
include  other  kinds  of  oxygenated  hydrocarbons,  of  the  insoluble  kinds.  But  microscopic  exam- 
inations appear  to  show  Uiat  woody  fibre  is  present  in  it  in  various  stages  of  alteration. 

Besides  oxygenated  hydrocarbons,  there  may  also  be  present  simple  hydrocarbons  (that  is,  con- 
taining no  oxygon).  This  would  seem  to  follow  from  the  small  percentage  of  oxygen  (2 — 3  p.  a)  in 
the  Tyneside  cannel,  while  the  hydrogen  is  as  large  in  amount  as  in  any  cannel  or  bituminous  coals. 
And  tiiere  are  various  bituminous  coals,  low  in  oxygen,  that  suggest  the  same  condusion.  At  pres- 
ent^ however,  chemistry  knows  of  no  simple  hydrocarbons  that  are  insoluble  in  naphtha  and  benzole. 

The  presence  of  free  carbon  is  naturally  inferred  from  the  composition  of  coals  like  the  anthra- 
cites, which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarily  1*5  to  2*6 
p.  c.  of  each  oxygen  and  hydrogen ;  and  Berthelot  holds  that  they  are  hydrocarbon  compounds 
nke  other  coals.  It  is  remarkable  that  in  one  of  the  analyses  of  anthracite  from  Piesberg^  Han* 
ftver  (anal,  i),  no  oxygen  whatever  was  found,  while  there  were  2'23  p.  a  of  hydrogen. 
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Tlio  portion  of  coal  soluble  iu  naphtha  or  benzole,  .although  small  In  amount,  indicates  the  pic- 
Bence  of  other  hydrocarbons — simple  or  oxygenated — oils  or  resins.  Tlieir  nature  remains  to  be 
ascertained.  Fyfe  obtained  by  means  of  naphtha,  from  t^e  Torbane  mineral,  1*2  and  1*4  p.  c. ; 
from  cannel  coal,  2 — i  p.  c. ;  and  fh>m  Newcastle  caking,  in  three  experiments,  4*2,  6'8,  9*8  p.  c. 
of  soluble  material  These  results  do  not  accord  with  the  ordinary  statements  with  regard  to  the 
insolubility  of  coal,  and  the  subject  needs  far  more  extended  study. 

Under  microscopic  examination,  when  in  thin  slices,  many  bituminous  coals  (including  most 
cannel  coals,  the  gas  coals  of  Nova  Scotia,  Pelton,  etc)  are  seen  to  consist  of  three  kinds  of  material, 
as  first  observed  by  Button  (Geol.  Soc.  London,  1832-33),  and  further  more  particulArlj  by  Br. 
Aitken  of  Glasgow  (Ronalds  &  Richardson,  Ohem.  Techn.,  L  IIS), 

(1)  An  opaque  black  substance,  which  is  insoluble  in  adds  as  well  as  other  menstrua,  and,  as 
suggested,  may  be  free  carbon  (7).    It  is  stated  to  be  the  main  constituent  of  anthracite. 

(2)  A  yellow  or  reddish  resin-like  substance,  which  is  translucent  or  transparent,  volatile  by 
heat,  and  insoluble  in  naphtha,  muriatic  and  nitric  acids. 

(3)  Earthy  matter,  which  is  more  or  less  soluble  in  water,  and  is  earthy  impurity. 

The  resin  like  material.  No.  2,  may  well  be  a  species  of  the  Succinite  group  (see  above).  In 
many  pitchy  bituminous  coals  it  is  impossible  to  make  out  the  structure  here  described,  on 
account  of  their  opacity.  Some  Nova  Scotia  coal  contains  yellow  matter,  which  is  soluble  in 
ether,  and  slightly  so  in  turpentine  and  nitric  acid ;  and  the  same  is  true  of  that  of  the  Feltor 
coal    Many  brovm  coals,  as  the  Bovey,  show  the  structure  above  described. 

Coals  often  contain  resins  disseminated  in  visible  points  through  the  mass,  which  may  or  maj 
not  be  of  soluble  kinds. 

StUphur  is  present  ^  nearly  all  coals.  It  is  supposed  to  be  usually  combined  with  iron, 
and  when  the  coal  affor.«3  a  red  ash  on  burning,  there  is  reason  for  beheving  this  true.  But 
Percy  mentions  a  coal  from  New  Zealand  (anal  18)  which  gave  a  peculiarly  white  ash,  although 
oontaining  2  to  3  p.  o.  of  sulphur,  a  fact  showing  that  it  is  present  not  as  a  sulphid  of  iron,  but 
as  a  constituent  of  an  organic  compound.  The  discovery  by  Church  of  a  resin  containing  sul- 
phur (see  Tasmanite,  p.  746),  gives  reason  for  inferring  that  it  may  exist  in  this  coal  in  that 
state,  although  its  presence  as  a  constituent  of  other  organic  compounds  is  quite  possible. 

The  presence  o£nilrogenj  sometimes  2  p.  c,  proves  the  presence  of  nitrogenous  hydrocarbonB; 
but  of  what  nature  is  unknown. 

The  above  review  of  the  composition  of  coal  shows  that  as  yet  very  little  is  known  as  to  ita 
actual  constituents ;  and  that  no  analyses  to  determine  them  can  be  «atisfaotory  whidi  are  not 
carried  forward  bj  the  aid  of  the  microscope,  and  by  the  preparatory  separation  of  the  ooal  into 
parts,  as  far  as  possible,  by  different  menstrua,  and  the  separate  analyses  of  these  parts. 

The  impurities  present,  which  constitute  the  ti^  of  the  coal,  cousist  of  silica  or  quartz,  oxyd  of 
.iron,  day,  and  other  aluminous  silicates,  or  such  ingredients  as  make  up  the  mud  and  clay  of  fine 
soil  or  alluvium ;  also  some  siUca,  potash,  and  soda,  derived  from  the  original  vegetation.  The 
ash  in  the  purest  mineral  coal  amounts  to  but  0*25  to  I  p.  a ;  but  in  that  which  passes  for  the 
best  there  are  ordinarily  6  to  8  p.  c. ;  and  in  most  that  is  used  for  fuel  there  are  8  to  15  p.  a 

Analyses :  Anthradie,  1,  Regnault  (Ann.  d.  M.,  III.  xii.) ;  2-4,  Hilkenkamp  ft  Kempner  (Steink. 
DeutsdiL,  il  284, 1865) ;  6,  Regnault  (L  c.) ;  6,  7,  J.  Percy  (Proa  Q.  Soa,  i.  202,  Metal'gy,  105, 1861 ). 

Caking  coal  8-10,  Stein  (Steink.  Sachs.,  1857);  11,  Regnault  (L  c);  12,  13,  Didc  (Percy*i 
Met.,  99);  14,  C.  Tookey  (ib.);  15-17,  Noad  (ib.);  18,  0.  Tookey  (ib.);  19-21,  Regnault  (L  c.); 
22,  23,  Marsilly  (C.  R,  xlvi.  891). 

Xan-^xiking.  *24,  Regnault  (L  c);  25,  Nendtvich  (Ber.  Ak.  Wien,  1861);  26,  27,  A.  Didc 
(Percy's  Mot.,  102);  28,  29,  Rowney  (Edinb.  N.  Phil.  J.,  ii  141,  1865);  30,  Stein  (L  c);  31-34 
Marsilly  (L  c.);  35,  E.  RUey  (Percy's  Met.,  102). 

Whether  caking  or  not^  noi  skUed.    86-39,  fleck  (Steink.  DoutschL,  a  272,  1865). 

Cannel  coal.  40,  Regnault  (1.  c);  41,  Vaux  (J.  Ch.  Soc.,  i  820);  42,  Taylor  (Edinb.  N.  Pha 
J.,  L  145,  1851). 

TorbanUe,  43,  Anderson  (Greg  &  Lettsom,  Min.,  17);  44,  Hofrnann  (ib.);  46,  Stenhouse  (ib.); 
46,  Fife  (ib.);  47,  Metter  (J.  pr.  Ch.,  IxxviL  38). 

Brown  coal  48-61,  Regnault  (1.  c);  62,  F.  Vaux  (J.  Ch.  Soc,  v.  1,  318,  1849);  63,  Nendtvidi 
(La);  54,  Grager  (Jahresb.  1848,  261);  56,  Schrotter  (Jahresb.  1849,  708);  66,  Baer  ( Jahresh 
1S62,  783);  57,  F.  Bsdiof  (B.  H.  Ztg.  1850,  69);  58,  Wagner  (Polyt  OentralbL  1847,  1496);  69 
F  Bischof  (L  c);  60,  Liebig  (Kenngott,  1852,  267);  61,  Woskressensky  (ib.). 

Mineral  charcoal    62-65,  Dr.  Rowney  (L  a). 

Anthraciie, 

P.  c,  ash  exduded. 
CHONAsh  CHO 

1.  S.  Wales,  Anihr.         92-66  3*33  2*53  1*58  94*05  3*88  2*57  Regnault 

2.  Piesberg,  Hanover     9040  1*90       1  73        6-04  96'14  2*02  1'84» H.  & K. 
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8.  Pieeberg,  Hanover 
4.        "  ** 

6.  PennsjlTania 

6.  ♦* 

7.  " 


0  H 
81-W  1-97 
9114  2-08 
90-45  2-43 
92-59  2*63 
84-93  2-45 


0      N 
0-61 

2-45   

1-61  0-92 


Ash 
9-31 
6-81 
4-67 
2-25 


115  1-22  10-20 


OHO 
97-15  2-17  0-65» 

97-77  2-23   

94-89  2-55  2-56 
94-72  2-69  2-58'» 
94-64  2-73  2-61 


N    Ooke 

H.&K 

H.&K 

Rt 

p! 


Cakmg  OoaU. 


8.  Zwickau  76*59  4*12 

9.  "  72-27  416 

10.  Planits  81*23  4*43 

11.  Eplnac  8112  5-10 

12.  Northumberland       78*65  4  65 

13.  "  82-42  4-82 

14.  **  78-69  6-00 

15.  Blaina,  &  W.  82*56  6-36 

16.  "  83-44  5*71 

17.  "  8300  6-18 

18.  N.  Zealand  79-00  5-35 

19.  Biye-de-Gier  82*04  5*27 

20.  *-  87-45  514 

21.  Alais  89*27  4-85 

22.  Yaleuciennes  84*84  5*53 

23.  Paa-de-Galus  8678  4*98 


12*87  0-83 

10*73  0-34 

9*86  0-21 

11-25   ' — 

14-21   

11.97    

10*07  2-37 
8*22  1-65 
5-93  1-66 
4-58  1*49 
7*71  0-89 

9*12   

3-93  1-70 

4.47    

6-83    

5-84   


0*81 
0*88 
0-55 

056 
0-86 
1-51 
0*75 
0-81 
0-75 
2-50 


6*00 
12-50 
425 
2-53 
2-49 
0-79 
1-86 
1-46 
2-45 
4-00 
8-50 
3-57 
1*78 
1-41 
2-80 
2-40 


8147  4-38 
82-59  4-76 
84*84  4*63 
83*22  5-23 
80-54  4-76 
83*73  4-90 
81*01  6-17 
84-42  5-48 
86-25  5-90 
87*14  6-49 
84-90  5-75 
85*08  5-46 
89-04  5-23 
90-55  4-92 
87*28  5-69 
88-91  5-10 


18-71 

12*26 

10-74 

11-55 

14*70» 

11*37" 

10-38 

8*40 

6-13 

4-81 

8-29 

946'^ 

5-73'» 

4-53'» 

7-03» 

5*99» 


0-35  54-64  St 
0-39  77-29  St 
0-23  63-89  St 

63*6    Rt 

Dk. 

Dk. 

2*44   T. 

1*70   Nd, 

1.^2    Nd. 

1*56    N(L 

0-96  64-32  T. 

7*2*0    Rt 

68*0    Rt 

78*0    Rt 

67-75  M. 

7705  M. 
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24.  Bianzj,  Franoe 

25.  Hungary 

26.  a  Staffordahixe 

27.  " 

28.  Scotland 
89.        " 
80.  Zwickau 

31.  Mona,  France 

32,  **  " 
83.  Pas-de-Oalaia 
34.  Valenciennes 

36.  Dowlaia,  a  Wales 

36.  Zwickau 

37.  " 
S8.  Logan 

39.  lAttitr^  Bohemia 


40.  Wlgan 

41.  " 

42.  Tjneaide 


43.  Torbane  Hill 

44.  ♦'        " 

45.  *♦  " 

46.  "  " 

47.  "         •* 


76*48  5*23 

76-40  4*62 
7213  4-32 
76*08  5*31 
80-93  5*21 
80*26  4-01 
82-95  5*42 
82*91  5-22 
82*68  4-18 
90-54  3-66 
89-33  4*43 

80-47  5-54 
75*59  2-90 
76  75  4*86 
75-69  4-89 


1601 

0-74 

17-43«i 0-55 

171l» 0-54 

18-:J3  2-09  1-23 
10*91  1-67  0-68 
10-98  0-49  2  99 

10-93 

10*18 

464 

2-70 

3*26  1-24  0-66 

12'55        

14-44       

13-48       

16*33       


2-28 
166 
1-55 
6-44 
1-96 
6-75 
1-57 
0-70 
1-74 
8*60 
310 
1-20 

1*44 

7-06 
4-92 
3*08 


Coma  Coal 

84-07  5-71     7*82 2*40 

80-07  5*53     8-10  2-12  1-60     270 
78-06  5-80    312  1*85  2*22    8-94 


64-02  8-90 

65*66  8-90 

656  9-0 

60-26  8-80 


IManUe. 

6-66  0-56  0*50  20-32 

6-34  19-10 

6-0  19-5 

3  60  1-50  0*13  26*6 


78-26  6-36 

78-37  3*92 
77*68  4*69 
77*32  4-67 
78*59  5-49 
82-06  5-29 
88-82  4-19 
88-53  6-46 
84*38  5-31 
90*46  4-57 
93-44  3-78 
90-93  4-51 


16*89» 

17-70" 

17-62» 

17*99 

18-77 

11-06 

11-47 

11*01 

10*31 

4*97 

2-78 

3*30 


2-15 
1*59 
0-51 


1*26 


81*65  6*62  12-73'* 
81-84  3-18  15*43 
80-72  5-10  14-72 
78-09  5-05  16*86 


67-0  R. 
70-60  Nh. 

Dk. 

Dk. 

—  5^' 
Ry. 

69-59  St 

68-58  M. 

66-96  M. 

87-62  M. 

93-17  M. 

R. 

Pk. 

Pk. 

Fk. 

Fk. 


85-81  6-86    8-34    59*0  Rt 

82-29  6-68    8-31 Vx. 

87-86  6-53    2-53   2*09   Tr. 


80*39  11-17  712    1-32  And 

81*17  11-01        7-82  Hn. 

81-86  11-18        7-45  St 

81-13  11*85  4-84   2*19  Fife 

80-56  1217  6-82    1*45  M. 


48.  Baz.  Prance 

49.  Bouches-dn-Rhone 


70-49  6-69 
68-88  4*58 


Brown  Coal, 

18-98      4-99 

18*11      13*43 


74-19  5-88  20*13>  49*1    Bt 

73*79  6*29  20  92»  41*1    Bt 
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N       S     Aflh 


H      0       Goke 


urn  4-85  21-67 
tO-02  5-20  21-77 
66-81  6-63  22-86  0-57 


2-36 
0-91 
6-61 


1-77 
3-01 
2-27 
2-39 
7-50 


10.  HeiteOuael 

61.  Basses  Alpes 

52.  Bovey 

53.  Oedenburg,  Hwig. 

54.  Meissen,  Sax.  5890  5-36  21*63 

55.  Gloggnitz,  Austr.      57-71  4-49  22-14  3-12  12*64 

56.  Wittenberg  64'07  5*03  27-55  3*85 

57.  Teuditz,  Prussia        64*02  5-28  2790 12-80 

68.        "  "  49-91  6-20  32-42 12-47 

59.  Loderburg,  "  55-30  4-90  31-96  7*85 

60.  Laubach,H.Dann8t.  67-28  6-03  3610  —    0-69 

61.  Irkutsk  47-46  4-66  33-02 14-96 


73-00 
72-19 
67-85 
70-84 
68-68 
68-42 
66-29 
61-95 
6702 
60-01 
57-62 
65-81 


4-93  2207- 
5-86  22-45'» 
5-76  23-39 
4-71  24-44" 
6-24  25-18» 
5-3.3  26-26" 
5-20  28-61" 
6-06  81*99" 
6-94  87*04" 
6*31  34*68 
6-07  86-31 
6*86  38-83 


48-5  Begnault 
49  5  Eegoauli 
80-79  Vaux. 

Nendtv. 

G^rager. 

— Schiottet 

Baer. 

Bischofl 

Liebig. 

Woskr. 


Jfinerai  CharcoaL 


62.  GrlRSgoWt  fibrous       82-97  3*34 

63.  StonelAws,  grcmular  72-74  2-84 

64.  Ayrshire,  ^nw«       73-42  2-94 
66.  Kfeshire,    "  74-71  2*74 


6-84  0-75 6-08 

6-83  19-08 

8-25 15-39 

7-67  14-86 


88-36  8*56  7*28,  N  080  Eowney 
89*89  2-89  721"  Rowney. 
86-78  8-47  9*75"  Rowney. 
87-78  8*21  9-01"  Bowney. 


Specific  gravity  of  No.  8,  1-298;  No.  9,  1*275;  No.  10,  1-280;  No.  19,  1-288;  No.  20,  1-298; 
No.  21,  1-322 ;  No.  24,  1*362 ;  No.  26,  1*366;  No.  80,  1-300;  No.  40,  1-817  ;  No.  41,  1*276;  Na 
42,  1-816;  No.  62,  1-129;  No.  58,  1-280;  No.  65,  1-864;  No.  57,  1-268;  No.  69,  1*219. 

The  brown  coals  contain  a  large  percentage  of  water;  No.  52  gave  34*66  p.  a ;  No.  53,  18'60 ; 
No.  56,  25-15;  No.  56,  17-26;  No.  57,  48-60;  No.  69,49-60. 

Much  the  larger  part  of  the  above  analyses  are  cited  from  Peroy*s  excellent  chapter  on  coal  io 
his  Metallurgy  (1861).    The  index  "  signifies  that  the  nitrogen  is  included  with  the  oxygen. 

Professor  W.  R  Johnson  obtained  the  following  results  in  his.  examinatioDB  of  some  Americaii 
ooals  (Rep.  on  Goals  to  Congress,  1844)  : 


1.  Pennsylvania,  Anthracite 

2.  Maryland  free-burning  bitum,  coal 

3.  Pennsylvania        **  " 

4.  Virgmia  "  *• 

5.  Pittsburg,       biiunu 

6.  Cannelton,  Ind.,  ** 

7.  Pictou,  Nova  Scotia 

8.  "  " 


YoL  Oombust. 

Fixed 

Anh  and 

G. 

Matter. 

CJarbon. 

Clinkers. 

1-590—1-610 

3-84 

87*46 

7-37 

1-3     -1-414 

16-80 

73-01 

9-74 

1-3    —1-407 

17*01 

68-82 

13*85 

1-29  —1-45 

36-63 

60-99 

10-74 

1*252 

86-76 

54-93 

7-07 

1-273 

38-99 

68-44 

4*97 

1-318 

27-83 

56-98 

13-39 

1-826 

25*97 

60*74 

12-61 

Coal  occurs  in  beds,  interstratified  with  shales,  sandstones,  and  conglomerates,  and  sometimes 
limestones,  forming  distinct  layers,  which  vary  from  a  fraction  of  an  inch  to  80  feet  or  more  in  thick- 
ness. In  the  nsilod  States,  the  antliradtes  occur  ea.st  of  the  Alleghany  range,  in  rodcs  that  have 
undergone  great  contortions  and  fracturings,  whUe  the  bituminous  are  found  farther  west,  in  rocks 
that  have  been  less  disturbed ;  and  this  fact  and  other  observations  have  led  some  geologists  to 
the  view  that  the  anthracites  have  lost  their  bitumen  by  the  action  of  heat.  For  ob^rvations  on 
the  geological  relations  of  coal  beds,  reference  may  be  made  to  geological  treatises. 

The  origin  of  ooal  is  mainly  vegetable,  though  animal  life  has  contributed  somewhat  to  the 
result  The  beds  were  once  beds  of  vegetation,  analogous,  in  most  respects,  in  mode  of  formation 
to  the  peat  beds  of  modem  times,  yet  in  mode  of  burial  often  of  a  very  different  character.  This 
vegetable  origin  is  proved  not  only  by  the  occurrence  of  the  leaves,  stems,  an^  logs  of  plants 
in  the  coal,  but  also  by  the  presence  throughout  its  texture,  in  many  cases,  of  the  forms  of  the 
original  fibres ;  also  by  the  direct  observation  that  peat  is  a  transition  state  between  unaltered 
vegetable  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true  brown  ooal. 
Peat  difibrs  fVom  true  coal  in  want  of  homogeneity,  it  visibly  containing  vegetable  fibres  only 
partially  altered ;  and  wherever  changed  to  a  fine-textured  homogeneous  material,  even  though 
bardly  consolidated,  it  may  be  true  brown  ooal. 

The  derivation  of  coal  from  woody  fibre  has  been  explained  in  a  general  way  on  page  764 
From  the  statements  there  made  it  is  obvious  that  the  vegetable  mateml,  in  changing  to  ordinary 
mineral  coal,  has  not  passed  necessarily  through  the  stage  3f  brown  ooaL    When  the  material 
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was  long  steeped  in  water,  and  buried  under  fine  mud  so  as  to  exdade  almost  entirely  atmofipheriA 
air,  the  decomposition  in  progress  may  have  carried  off  most  of  the  oxygen  by  its  combination 
with  the  carbon  of  the  plants,  to  form  carbonic  acid.  Thns  it  happened  probably  with  the  cannel 
coals,  as  explained  by  Newberry,  and  also,  though  in  general  less  perfectly,  with  most  of  the  best 
oitumtnous  coals.  But  when  the  bed  had  as  free  access  to  the  air  as  occurs  in  the  case  of  peat 
beds,  there  would  have  been  a  loss  of  carbon  and  hydrogen  as  marsh-gas,  and  also,  probably, 
through  combination  with  external  oxygen,  forming  carbonic  add  and  water,  while  a  large  part  of 
the  oxygen  would  remain.  Between  these  extremes,  of  excluded  air  and  very  imperfectly  excluded, 
and  of  pressure  from  heavy  superincumbent  earthy  beds  and  little  or  no  pressure,  lie  the  condi< 
tiona  which  attended  the  origin  of  the  yarioua  kinds  of  coal,  and  determined,  in  connection  with 
the  nature  of  the  vegetation  itself,^  the  transformations  in  progress. 

Extensive  beds  of  mineral  coal  oocur  in  Groat  Britain,  covering  about  iV  the  whole  area,  or 
1 1,859  square  miles;  in  France  about  riv)  or  1719  sq.  m. ;  in  Spain  about  i^,  or  3408  sq.  m. ; 
in  Belgium  «^,  or  618  sq.  m. ;  in  Netherlands,  Prussia,  Bavaria,  Austria,  northern  Italy,  Silesia, 
Spain,  Eussia  on  the  south  near  the  Azof,  and  also  in  the  Altai  It  is  found  in  Asia,  abundantly 
in  China,  in  Persia  in  the  Cabul  territory,  and  in  the  Kborassan  or  northern  Persia,  in  Hindos- 
tan,  north  of  the  Gulf  of  Cutch,  in  the  province  of  Bengal  (the  Burdwan  coal  field)  and  Upper 
Assam,  in  Borneo,  Labuan,  Sumatra,  several  of  the  Philippines,  Formosa,  Japan,  New  South 
WaJes  and  other  parts  of  Australia,  New  Zealand,  Kerguelen's  Land ;  in  America,  besides  the 
United  States,  in  Chili,  at  the  Straits  of  Magellan,  northwest  America  on  Vancouver's  Island 
near  the  harbor  of  Camosack,  at  Bellingham  Bay  in  Puget's  Sound,  at  Melville  Island  in  the 
AjTctic  seas,  and  in  the  British  Provinces  of  Nova  Scotia,  New  Brunswick,  and  Newfound- 
land. 

In  the  United  States  there  are  four  separate  coal  areas.  One  of  these  areas,  the  Appalachian 
ooal  field,  commences  on  the  north,  in  Pennsylvania  and  southeastern  Ohio^  and  sweeping  south 
over  western  Yirginia  and  eastern  Kentucky  and  Tennessee  to  the  west  of  the  Appalachians,  or 
partly  involved  in  their  ridges,  it  continues  to  Alabama  near  Tuscak>osa,  where  a  bed  of  coal  has 
been  opened.  It  has  been  estimated  to  cover  60,000  sq.  m.  It  embraces  several  isolated  patches 
in  the  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  has  been  estimated  ai 
15,437  sq.  m.,  or  i  the  whole  area  of  the  State.  A  second  coal  area  (the  Illinois)  lies  adjoining 
the  Mississippi,  and  oovers  the  lai^r  part  of  Illinois,  though  much  broken  into  patches,  and  a 
•mall  northwest  part  of  Kentucky ;  it  is  continued  westward  over  a  portion  of  Iowa,  Missouri, 
Kansas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi  The  latter  area  is  divided  along 
the  Mississippi  by  a  narrow  belt  of  Silurian  rock;  the  whole  area  is  about  the  same  with  that  of 
the  Appalaciiian  coal  field.  A  third  oovers  the  central  portion  of  Michigan,  not  far  from  5000  sq. 
m.  in  area.  Besides  these,*  ihere  is  a  smaller  coal  region  (a  fourth)  in  Khode  Island,  which  crops 
out  across  the  north  end  of  the  island  of  Ehode  Island,  and  appears  to  the  nortlxward  as  far 
afl  Mansfield,  Massachusetts.  The  total  area  of  coal  measures  in  the  United  States  is  a^ut 
125,OuO  sq.  m. 

Out  of  the  borders  of  the  United  States,  on  the  northeast,  commences  a  fifth  ooal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfoundland, 
18,000  sq.  m.,  or  }  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania  commencing  with  those  of  the  Blossburg  basin,  Tioga  Co., 
those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg,  Maryland,  Biohmond  or  Ches- 
terfield, Ya.,  and  other  mines  south,  are  bituminous.  Those  of  eastern  Pennsylvania  constituting 
several  detached  areas— one,  the  SchuylkiU  ooal  field,  on  the  south,  worked  principally  at  Mauch 
Chunk  on  the  Lehigh,  and  at  Pottsville  on  the  Schuylkill— another,  the  Wyoming  coal  field, 
worked  at  Carbondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  interme- 
diate—those of  Bhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are  anthraciies. 
Cannel  coal  i.i  found  near  Greensburg,  Beaver  Co.,  Pa.,  in  Kenawha  Co.,  Va.,  at  Peytona,  etc. ; 
also  in  Kentucky,  Ohio,  Illinois,  Missouri,  and  Indiana;  but  part  of  the  so-called  canuel  is  a  coaly 
shale. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire;  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby ;  that  of  SouUi  Wales,  Glamorgan- 
shire, eta ;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Fu^  of  Forth  to  the  Firth  of  Clyde ;  whole  area  1650  sq.  m.  In  Ireland,  the 
three  are  the  Limerick  fields  about  the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannel  coal  occurs  in  Great  Britain  at  Lesmahago  in 
Lanarkshire,  about  20  m.  fh>m  Glasgow;  also  near  Wigan  in  Lancashire,  and  West  Wemyss  Id 
i;yfe. 

Mineral  ooal  occurs  in  France,  in  small  basins,  88  in  number,  and  covering  in  all,  according  to 
Taylor,  j\r  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire,  between  the 
Loire  and  the  Bhone,  and  that  of  Valenciennes  on  the  north,  a^joinmg  Belgium.  In  Belgium,  it 
occupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and  ESiinaul^ 
and  the  eastern  extending  over  Liege. 
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Browi.  ooal  comes  from  ooal  beds  more  recent  than  those  of  the  Oarboniferous  ago.  But  mndi 
of  this  more  recent  coal  is  not  distinguishable  from  other  bituminous  coals.  The  ceal  of  Ridi- 
mond,  Virginia,  is  supposed  to  be  of  the  Liassic  or  Triassic  era;  the  coal  of  Brora,  in  Sutherland, 
and  of  Bovey,  Yorkshire,  is  Oolitic  in  age.  Tertiary  coal  occurs  on  the  Oowlilz.  in  Oregon 
(anaL  14),  and  in  many  places  over  the  eastern  slopes  of  the  Rocky  Mountains,  where  a  ^'  I^g*- 
nitic  formation  "  is  very  widely  distributed ;  but  it  is  rarely  in  beds  of  economical  importance. 

The  coal  known  to  the  Oreeks  aud  Romans  was  prolMibly  brown  ooaL  The  first  sentence,  in 
the  synonymy,  from  Aristotle  evidaitly  alludes  to  mineral  coal  of  some  kind ;  and  the  first  of  the 
two  cited  from  Theophrastus  (a  favorite  pupU  of  Aristotto)  left^rs  to  a  similar  substance,  and  peiv 
haps  the  same  specimens.  The  locality  of  the  latter,  Liguria  (or  northwestern  Italy  along  the 
Mediterranean),  where,  ho  adds,  there  also  is  amber,  may  be  taken  with  some  firoedom,  as  artidea 
brought  by  yesaels  trading  with  Lignrian  ports,  even  though  coming  lh>m  French  ports  beyond, 
might  be  referred  to  Liguria.  Elis,  on  the  way  to  Olympias,  is  given  as  another  locality.  The 
sentence  ends  with  the  statement  that  **  Uiese  coals  are  used  by  the  smiths,*'  showing  that  the 
value  of  the  substance  as  Aiel  was  well  understood  at  tiie  time  (4th  century  B.a).  Theophrastus  says 
further,  that  it  will  continue  to  bum  as  long  as  any  one  blows  it^  but  on  stopping  it  deadens,  bat 
may  be  made  to  bum  again ;  and  that  it  bums  with  a  strong  disagreeable  odor.  The  second  cita- 
tion from  each,  Aristotle  and  Theophrastus,  relates  to  a  similar  ooal.  The  locality,  in  Thrace, 
identities  it  with  the  Thraeian  static  of  Dioscorides  and  Pliny,  the  locality  of  whidi,  acoofding  to 
the  former  (from  Aristotle),  was  at  Sintia,  on  tlie  river  Pontus  (on  the  Macedonian  border  of 
Thracla,  to  the  west  of  the  present  Constantinople).  According  to  Dioscorides  and  Pliny  (quot- 
ing further  in  part  from  Aristotle's  "  Wonderful  Things  heard  of"),  water  would  make  the  Thra- 
eian stone  to  bum,  and  oil  extinguish  it ;  which  is  either  altogether  a  fable,  or  a  partial  truth 
based  on  somebody's  observation  that  masses  or  pUes  of  impure  pyritiferous  ooal  will  become 
hot,  and  sometimes  ignited,  in  consequence  of  being  wet  AristoUe  mentions  its  bituminous 
odor  when  burning. 

The  Gagaies  (whence  our  word  jet)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas  or 
Gages,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  combustible, 
to  which  Phny  adds,  that  it  was  light,  and  looked  much  like  wood,  and  that  it  emitted  a  disagree- 
able odor  when  mbbed,  and  burned  with  the  smell  of  sulphur.  It  was,  in  part  at  least,  trae  lig- 
nite. Lignite  is  common  in  Syria,  in  the  rocks  of  Mt.  Lebanon,  as  near  Beimt;  and  beds  of  coal 
have  been  recently  opened  in  Asia  Minor. 

Some  of  the  works  or  memoirs  on  coal  economically  considered  are  the  following:  Report  to 
Congress  on  Coals,  by  W.  R.  Johnson,  1844;  Statistics  of  Coal^  by  R.  C.  Taylor,  8vo,  2d.  ed^ 
Philadelphia,  1855;  Report  to  the  British  Government  on  Coals,  by  De  la  Bedhe  &  Playfair, 
1851 ;  Ronalds  k  Ridiardson's  Chemical  Technology,  YoL  I.  on  Fuel  and  its  Applications,  London, 
1855;  Percy's  Metallurgy,  London,  1861 ;  Ohem.  Unters.  d.  gteinkohlen  Sachsen^s,  by  W.  Stoin. 
Leipzig^  1857 ;  Die  Steinkohlen  Deutschland's  und  anderer  LSnder  Europa'fli  etc.,  by  Geiaiti^ 
Fleck  k  Hartig,  8  vols.,  4to,  Mundhon«  1865. 
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SPECIES  OF  UNCERTAIN  PLACE  IN  THE  SYSTEM. 

832.  AZORICT.    New  mineral  fVom  the  Acores  J,  K  Teachemachtr^  Am.  J.  8cL,  IL  Uk  32, 1847 

Azoiite  Ikma,  this  Min.,  896,  681,  1850. 

Tetragonal.  In  minute  octahedrons,  with  the  basal  edges  replaced; 
angle  of  pyramid  (by  reflective  goniometer)  123®  15',  M  A  e=133°  40'. 
Cleavage  none. 

H.=4:— 4'5.  Translucent  to  opaque.  White,  with  a  faint  greenish-yel- 
low tinge,  or  colorless.    Vitreous  in  fracture. 

Oomp. — Aooording  to  A.  A.  Hayes,  oolumbate  of  lime.  RB.  infusible ;  smaller  crystals  become 
opaque  white ;  larger  in  outer  flame  reddish,  and  light  yellow  in  inner.  With  borax,  on  platinum 
wire,  dissolves  with  extreme  slowness  and  diiBcuLty  to  a  transparent  globule,  sometimes  faint 
greenish;  with  more  borax  opaque  on  flamhig.  With  salt  of  phosphorus  slowly  dissolved,  pro- 
ducing a  faint  green  color. 

Obi. — From  the  Azores,  In  an  albitic  rock,  along  with  black  tourmaline  and  pjrrrhite.  First 
distinguished  and  described  by  J.  B.  Teschemacher.  The  largest  crystal  seen  was  but  1^  lines  in 
diameter.  There  is  some  resemblanoe  in  form  to  cryptolite  (p.  529),  but  a  re-examination  of  the 
species  by  Mr.  Hayes  corroborates  his  first  announcement  tliat  the  mineral  contains  neither  cerium 
nor  phosphoric  acid. 

The  angle  123**  15'  is  near  that  of  zircon,  and  it  is  possible  that  it  is  that  species.  ButTesdie- 
macher  says  of  its  hardness,  that  "it  Just  scratches  fluor  spar.** 

833.  BRBWSTBRIiZNrrS.  A  new  fluid  in  the  oavittes  of  minerals  D,  BnnoOer^  Ed.  'PbSL 
J^  ix.  1828;  Trana  R.  Soc  Edinb.,  z.  1, 407,  1826;  Am.  J.  Sd.,  yii  186,  1824,  xil  214  (with  a 
plate),  1827 ;  PliiL  Mag.,  IV.  xxr.  174^  1868.  BrewsterUne  DanOt  Min.,  559,  1850;  Brewsto- 
line,  ib.,  471,  1854. 

In  a  vacuum  for  as  it  occurs  in  the  cavities  of  crystals)^  a  colorless  trans- 
parent fluid,  adlierin^  but  slightly  to  the  enclosing  mineral,  and  hence 
very  voluble ;  expandmg  about  one-fourth  with  an  increase  of  16|°  0.  (30® 
F.),  or  between  10''  and  27""  C.  (50®  and  80®  FX  21  times  more  expansible 
than  water ;  index  of  refraction  1*2106,  for  the  nuid  from  an  amethyst  from 
Siberia;  1*1811  for  a  kind  from  a  topaz  ;  boiling  point  in  a  vacuum  from 
23®  to  29®  C.  (74®  to  84®  F.),  the  fluid  fiUing  the  cavities  with  the  warmth 
of  the  hand  or  mouth. 

On  exposure  to  the  air  undergoes  rapid  movements,  spreading  over  the 
surface  and  contracting  again,  and  then  dries  to  separate  particles  or  grains, 
which  are  lustrous  and  appear  to  be  opaque,  but  are  transparent  by  trans- 
mitted light ;  by  the  approach  of  moisture,  even  the  moisture  of  tlie  hand, 
even  after  being  dry  for  some  days,  becomes  liquid  again,  and  renews  its 
rapid  movements.  Soluble  without  eflfervescence  in  sulphuric,  nitric,  and 
muriatic  acids.    Volatilized  by  heat. 

Oomp.^Unknown.  The  eflbci  of  moistore  on  the  diy  grains  shows  that  the  sabstanoe  is  no* 
one  of  tiie  hydrocarbon  oils,  or  a  resin. 

Obfl.«-0ccar8  in  flavitles  of  topaz  crystals  from  Braxi],  Scotland  and  Australia,  of  cfarysoberyl, 
of  qnartz  crystals  from  Quebec^  amethyst  from  Siberia,  and  first  described  by  Sir  David  Brewster 
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The  cariiaes  are  mostly  microscopic,  but  occasionally  ^  in.  across,  or  eyen  larger.  They  are  g«B 
eralJy  arranged  in  layers,  and  are  sometimes  counted  by  thousands  in  a  single  crystal  Brewstei 
counted  30,000  in  a  chrysoberyl  |  in.  square.  The  strata  nm  irregularly  with  reference  ti^  tiie 
symmetry  of  the  crystal,  often  intersect  one  another,  and  are  sometimes  cunred;  it  is  rare  thai 
3  or  4  strata  are  parallel  The  very  low  refhusting  power,  less  than  that  of  water,  is  a  remarka* 
ble  character  of  the  fluid  (the  refhiction  index  of  water  being  1'336 ;  of  alcohol  1'361 ;  of  ethet 
1*358).  The  fluid  from  a  quartz  crystal  from  Quebec,  which  exploded  with  much  force  when 
heated,  had  a  disagreeable  taste. 

In  his  original  memoir  Brewster  states  that  the  fluid  was  32  times  more  expansible  than  water, 
but  in  the  later  reference  to  it  in  1863  (Phil  Mag.,  I  c.)  makes  it  21  times. 

The  lower  index  of  refhiction,  1*1311,  obtained  for  the  fluid  of  a  topaz,  is  so  much  below  IhA 
other,  1-2106,  that  it  may  indicate  a  distinct  spedes. 

834.  ORTPTOIiINITE.    A  new  fluid,  eta,  Brewster  (see  for  ret,  Brbwsieblinitb).    Crypto- 

Une  xianOf  Min.,  559,  1850. 

A  colorless  transparent  fluid,  as  observed  in  the  cavities  of  crystals,  like 
brewsterlinite,  but  more  dense ;  adhering  like  water  to  the  enclosing  sur- 
faces :  expansibility  about  that  of  water ;  index  of  refraction  1  "294:6.  Not 
soluble  in,  or  a  solvent  of,  brewsterlinite,  the  two,  when  occurring  together, 
not  being  miscible. 

On  exposure  to  the  air  hardens  speedily  to  a  resin-like  substance ;  bril- 
liant in  lustre ;  yellowish  ;  transparent ;  absorbent  of  moisture,  but  much  less 
so  than  brewsterlinite ;  insoluble  in  water  and  alcohol ;  rapidly  dissolved 
with  effervescence  by  sulphuric  acid,  and  soluble  also  in  nitric  and  muri- 
atic acids ;  not  volatilizea  by  heat. 

Oomp. — ^Nothing  is  known. 

Obs.— Occurs  in  the  same  crystals,  and  generally  the  same  carities,  with  brewsterlinite.  This 
denser  of  the  two  fluids,  according  to  Brewster,  oocupies  the  angles  of  the  cavities,  or  the  necks 
or  narrow  passages  which  unite  two  or  more  large  cavities,  while  the  other  rarer  fluid  floats  on  it, 
and  fills  the  rest  of  the  cavity,  excepting  a  circular  vacuity,  occupied  only  by  this  fluid  in  the 
gaseous  state,  if  at  all. 

836.  HBSSZiNBBROrrE.  Hessenbergit  Kenng.^  Ber.  Ak.  Manchen,  1863,  il  230.    Sideroxen 

Hessenb.,  Min.  Not,  No.  7,  1866. 

MonocHnic.  ^=89^  53'=  0  M^-,  I A  7=59^  27',  0  A  i4=lS2^  20^' ; 
a:b:  <?=0-59843  : 1 :  0-570967.  Observed  planes :  0 ;  vertical,  Z  i4,  i4, 
i-3,  i-9 ;  clinodome,  ^4 ;  hemidomes,  1-i,  |-i,  3-i,  -1-i ;  hemioctahedral, 
f-3. 

O  A  7=90^  3V  i-S  A  i-3=119^  27'  i4  A  f  i,  calc.,=126^  43' 

0  A  i-3=90  6  i-i  A  3-i=150  51  i-i  A  hi,  obs.,=127  35 

O  A  1-^=149  O  A  -1-^=149  8  7a  ?-i=150  16* 

Simple  crystals  unknown.     Twins:   composition-face  -1-i;  7a  7=150® 
391-',  i-i  A  i-i,=118^  2',  0  A  (9,=61^  44'. 
H.=7— 7'5.     Lustre  adamantine.     Colorless,  bluish.     Transparent. 

Oomp. — A  silicate  of  undetermined  constituents. 

Pyr.,  etc.— In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platinum  forceps  whitens, 
but  does  not  fuse.  In  borax  melts  without  intumesoenoe.  Heated  with  cobalt  soiatlon  bcoomei 
gray.    No  action  firom  muriatic  acid. 

Obfl.— Occurs  implanted  on  crystals  of  hematite  {Sisenro9e)9^  Mt  Fibia^  west  of  the  Iloffpice  of 
BL  Oothard.    The  habit  a  little  after  that  of  eudase. 
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Named  after  F.  Hemenberg,  the  crystallographer,  of  Frankfort  on  the  Main. 

836.  PARATHORITB.    Thorite  Sh^.,  Proc.  Am.  Assoc.,  iL  821, 1850.    Parathorite  Shep, 
Min.,  287,  1857 ;  Dana,  Brush,  Am.  J.  ScL,  zxiy.  124^  1867. 

Orthorhoinbic.  In  minute  rectangular  and  rhombic  prisms,  with  th« 
planes  I,i^,U\  I A  I=12S\  I A  ^=116^ 

H. = 5 — 5*5.  Lustre  subresinous.  Color  garnet-red  to  pitch-black  •  thin 
edges  of  black  crystals  with  a  ruby  translucence,  a  little  like  rutile.  Trans- 
lucent to  opaque. 

Oomp.,  Pyr.,  etc—In  the  matrass  decrepitates  slightly,  but  does  not  appear  to  contain  water. 
B.B.  in  the  platinnm  forceps  glows,  fnses  witli  difficulty  on  the  edges,  and  becomes  paler.  In  borax 
dissolyes  to  a  bead,  which  is  yellow,  from  iron,  wliile  hot,  and  becomes  colorless  on  cooling.  With 
salt  of  phosphorus  gives  in  the  outer  flame  a  bead,  yellow  whUe  hot  and  colorless  on  cooUng.  In 
the  inner  flame  the  bead  assumes  a  delicate  violet  color  (due  to  titanic  acid?X  Brush. 

Oba. — Occurs  imbedded  in  danburite  and  orthodase,  and  only  in  very  minute  crystals,  at  Dan« 
bury,  Ot 

Shepard  made  the  crystaUization  erroneously  tetragonal  There  are  also  other  discrepandes  in 
his  description,  which  mlgbt  lead  to  the  supposition  that  the  mineral  here  described  is  a  different 
mineral  {torn  ^epard's ;  but  the  evidence  to  the  contrary  is  complete. 

837.  PYRRHITE.     G.  JRaee,  Fogg.,  idviil  562.  1840. 

Isometric  ;  in  octahedrons.     Cleavage  not  observed. 

H.=6.    Lustre  vitreous.    Color  orange-yellow.    Sub  translucent. 

P3rr.,  etc — ^B.B.  infhsible,  but  blackens,  and  colors  the  flame  deep  yellow.  In  fragments  diffi- 
cultly soluble  in  salt  of  phosphorus,  but  in  fine  powder  it  is  readily  taken  up  by  this  salt,  as  well 
as  by  borax,  forming  a  dear  glass  when  cold  if  only  a  small  portion  is  used,  while  if  saturated  It 
is  yellowish-green,  becoming  somewhat  more  intense  in  R.F.  Fused  with  soda  on  charcoal,  it 
spreads  out  and  is  absorbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resembling  oxyd 
of  zuic;  it  yields  no  metallic  spangles  when  the  surface  of  the  coal  is  removed  and  rubbed  in  the 
mortar.    Insoluble  in  muriatic  acid  (G.  Rose). 

Obs. — Pyrrhite  was  found  by  von  Porovski  of  St.  Petersburg  at  Alabaschka,  near  Mursinsk  la 
the  Ural,  where  it  occurs  in  drusy  feldspar  cavities,  containing  also  lepidolite,  albite,  and  topaz. 
The  largest  crystal  was  but  three  lines  long. 

Named  from  Tv^/^tf;,  yeUowisTi^red  ot  fire-Wee. 

With  this  species  J.  E.  Tescbemacher  identifies  small  orange-red,  monometric  octahedrons, 
found  with  albite  at  the  Azores  (J.  Nat  H.  BosL,  iv.  499,  1844 ;  Proa  Id.,  ii.  108,  1846).  alonfl 
with  tetragonal  octahedrons  of  azarite  (p.  761).  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  size  are  transparent 

According  to  chemioil  and  blowpipe  trials  by  A.  A.  Hayes  (Am.  J.  Sci.,  II.  ix.  423)  on  speci- 
mens fhmished  him  by  Mr.  Tescbemacher,  these  crystals  consist  of  oolumbate  of  zirconia,  colored 
apparently  by  oxyds  of  iron,  uranium,  and  mauganese. 

B.B.  in  the  forceps,  on  the  first  impulse  of  the  heat,  becomes  darker,  and  the  fine  orange  color 
returns  on  cooling,  even  if  the  heat  has  been  high;  at  the  melting  point  of  cast  iron,  in  the 
reduction  flame,  the  flame  becomes  permanently  darker  and  brown.  With  borax  (6  parts  to  1  of 
assay)  it  dissolves,  and  afibrds  a  clear  colorless  glass,  which  becomes  instantly  opaline  or 
opaque  on  flaming ;  transferred  to  the  oxydating  flame  becomes  opaque.  With  salt  of  phos- 
phorus (m  the  same  proportion)  in  the  inner  flame  gives  a  dear  g^ss,  and  when  reduced  the 
glass  is  green;  but  in  the  outer  becomes  yellow.  With  a  little  more  of  assay  the  glass 
remains  clear.  With  soda  (12  parts  to  1  of  assay)  dissolves;  some  dear  portions  are  seen  in 
the  globule  while  hot,  but  on  cooling  opacity  precedes  the  crystallization  of  the  globule;  finally 
a  gray-brown  slag  remains,  which,  cooled  from  the  outer  flame,  has  a  green  color,  indicating 
oxyd  of  manganese.  Decomposed  by  much  soda,  and  the  resulting  mass,  heated  with  nitric  add, 
gives  a  heavy,  white,  insohible  powder,  which  with  boiling  water  takes  a  white  fiocculent  form ; 
the  powder  exhibited  all  the  characters  of  columbic  add  (?).  The  add  solution,  when  mixed  with 
carbonate  of  ammonia,  remains  dear ;  heated,  some  oxyd  of  iron  falls,  and  the  fiuid  is  light 
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yallow;  with  ozallo  add,  a  white  earth  separatesi  which,  heated  with  salphurtc  add  to  des^ 
the  oxalic  odd,  dissolves,  and  the  fluid  fonns  with  potash,  before  complete  neutralization,  f 
white  double  salt,  which  haa  the  characters  of  that  from  sirconla,  but  may  aL<M>  contain  ozyd 
of  cerium.  The  oxalate,  when  first  formed,  did  not  afibrd,  when  heated,  the  dnnamon-brovn 
color  characteristic  of  deutoxyd  of  cerium.  The  extremely  small  amount  of  the  mineral  undei 
examination  forbids  the  expression  of  certainty  respecting  the  base.  Although  iudining  to  the 
opinion  of  the  existence  of  cerium  in  the  mineral,  from  the  red  color  of  the  crystals,  Mr.  Hayes 
observes  that  he  obtained  no  positive  proof  on  this  point 

834  ALUBGITE.    Alurgit  BreUh.,  B.  R  Ztg.,  zxIt.  336. 

Massive,  consisting  of  scales,  rarely  having  an  hexagonal  outline.  Cleavage :  basal  eminent 
as  in  mica. 

H.=:2*25— 3.  G.=2-984— 3.  Lustre  pearly  to  vitreous.  Color  purple  to  oodiineal-red ;  k 
thinnest  plates  rose-red;  streak  rose-red.    Transparent  to  transluoent    Optically  nniaiMJ 

Contains  much  manganese. 

Occurs  with  maaganeae  ores  at  St  Maroel  in  Ffednoot 

Kamed  fhun  dk^fyos,  P^iinP^ 


Digitized  by 


Google 


AJOQUDAN  LOOAUniB.  '      76K 


CATALOGUE   OF  AMERICAN   LOCALITIES   OF 

MINERALS. 


The  following  catalogue  may  aid  the  mineralogical  tourist  in  selecting  his  routes  and  arranging 
the  plan  of  his  journeys.  Only  important  localities,  affording  cabinet  specimenSi  are  in  genenu 
included ;  and  the  names  o/lhose  minerals  wJUck  are  obtainalle  in  good  specimens  are  distinguished 
by  iioHes.  When  a  name  is  not  italicized  the  mineral  occurs  only  sparingly  or  of  poor  quality. 
When  the  specimens  to  be  procured  are  remarkably  good,  an  exdamation  mark  (1)  is  added,  or  two 
of  these  marks  (1 1)  when  t&e  specimens  are  quite  unique.  The  more  exact  position  of  localities 
may  in  most  instances  be  ascertained  by  reference  to  the  descriptions  of  the  species  in  Uie  pre- 
%B<ung  part  of  the  Treatise. 

For  Uie  facts  included  the  country  is  especially  indebted  to  the  various  Geological  Beports  of 
the  several  States,  the  American  Journal  of  Science,  and  the  Journals  or  Transactions  of  the  dif- 
ferent Scientific  Societies  or  Academies.  The  author  is  under  special  obligations,  in  the  prepara- 
tion of  the  Catalogue  for  this  edition  of  the  Mineralogy,  to  W.  W.  Jbtferis,  Esq.,  of  Wostdiester, 
Pa.,  Prof  a  U.  Shkpard,  Prof.  A.  B.  Vbbhill,  Dr.  J.  a  Newbkrrt,  Prof!  Wm.  P.  Blasb,  Prof. 
WiL  H.  Bbbwsb,  Dr.  F.  A.  Gbnth,  Prof  B.  SnxntAN,  Prof  0.  a  Mabsh,  Prof.  A.  Whtohxll,  Dr. 
Gbobob  Smith,  of  Upper  Darby,  Pa.,  Dr.  T.  B.  Band,  of  Philadelphia. 

3£AINE. 

Albany. — Beryl  I  green  and  blaek  touirmcdine,  f^dspair,  rose  quaM%  rutOe. 

Aboosiooe.— Bed  hematite. 

Bath. — Idocrase,  gam£t^  magnetite,  graphite. 

Bbthel. — OinnaTnon  garnet,  calcite,  sphene,  beryl,  pyroxene,  hornblende,  epidote,  graphite,  talq 
pjrite,  mispidcel,  magnetite,  wad. 

BiNGHAiL — Massive  pyrite,  galenite,  blende,  andalusite. 

Blub  Hill  B^^t. — Arsenical  iron,  motffitdenitet  gaienite,  apaiitel  fluoritel  black  tourmaline  (Um% 
Cove),  black  ozyd  of  maoganese  (Osgood's  farrn)^  rhodonite,  bog  manganese,  wolihunite. 

Bowi)OiN.~.fiSt>w  Quartz. 

BowDOiNHAM.— Jftjfy/,  molybdenite. 

Brunswick. — Green  mica,  garnet  I  black  tourmaline/  molybdenite,  epidote,  calciiCf  musoovOe, 
feldspar,  beryl 

BucKPiELD. — Ganiet  (estates  of  Waterman  and  Lowe),  iron  ore,  muscovOel  magnetite. 

Camdage  Fabm.— (Near  tlie  tide  mills),  molybdenite,  wolframite. 

Camden. — Made^  galenite,  epidote,  black  tourmaline,  pyrite,  talc^  magnetite. 

Cabxbl  (Penobscot  Ck>.).— Stibnite,  pyrite,  made. 

COBINNA. — Pyrite,  arsenical  pyrites, 

Dbxb  Islb. — Serpei^i/ne,  verd^nKque,  asbestus,  diallage,  magnetite. 

Dextbb. — Galenite,  pyrite,  blende,  dialcopyrito,  green  talc 

Dizfield. — Native  copperas,  graphite. 

FABiUNGTON.^Norton's  ledge),  pyriie^  graphite,  bog  ore,  garnet,  staurolite. 

Freepobt. — Rose  quartz,  garnet,  feldspar,  scapolite,  graphite,  muscovite, 

Fbtebubo. — Gamei,  beryl 

Gboboetown.— (Parker's  island),  heryll  black  tourmaline. 

Greenwood. — Graphite,  black  manganese,  heryU  mispickd,  cassitorite,  mica,  rose  quartz,  garnet 
oorundum,  albito,  zircon,  molybdenite,  magnetite,  copperas. 

Hebbon.— C^^en'fe,  mispickel,  Idocrase,  lepidoliU,  amblygonite,  rtdfdlUel  indicolito,  green  lumr 
nialine,  mica,  leryl,  apatite,  tUbite,  chUdrenite,  cookeite. 

Jewell's  Island.— P3rrite. 

Katahdin  Iron  Wobkb  —Bog  iron  ore,  pyrite,  magnetite,  quartz. 

Letter  £,  Oxford  Co. — Staurolite,  made,  copperas. 

LiNN.xrs. — Hematite,  limonite,  pyrite,  bog-iron  ore. 

LrrGHFiELD. — SodeUite,  cancrinite,  eloeolite,  zircon,  spodumene,  muscovite,  pyirholiteu 
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LuBEC  Lead  Utsis,^  Odkniie,  chalcopyrite,  Uenie, 

Maohiasport. — Jasper,  epidote,  laumontite. 

Mabawasea  SsTTLEifEKis. —  VxvianUt, 

MiNOT. — Beryl^  smoky  quarisu 

Monmouth. — Actinolite,  apatite,  dceoliief  zircon^  stauroUte,  plumose  mica,  berjl,  rattle. 

Mt.  Abraham. — AndaluaUe,  staurolite. 

NoRVTAY. — Chrysoberyll  molybdenite,  herylj  rose  quartz^  orQwcUue,  cinnamon  garnet 

Orb*s  ISLkSD.SteoUUe^  garnet,  andaluaite.  « 

Oxford. —  Gamety  beryl,  apatite,  wad,  zircon,  muacovUe. 

Paris. — Green/  red/  hladc,  and  hlw  tourmaline!  mica!  lepidoliie!  feldspar,  albitef  quarU  ary9 
tals/  rose  quartz,  cassUeriie,  amUygonite,  zircon,  brookite,  beryl,  smoky  quartz,  spodumene,  cook^te^ 
leuoopyrite. 

PARfiOKBFiELb. — IdocTose/  ysUow  garnet,  pargasite,  adularia,  scapolite,  galenite,  blende^  diako^ 
pytite. 

Peru. — OrysiaUized  pyrite, 

PHIFSBUR&. —  TeUow  garnet !  manganesian  garnet,  idocrase,  pa/rgasUe,  axinUe,  lawnonUte  !  chaba 
rite,  an  ore  of  cerium? 

Poland. — Idocrase,  smoky  quartz,  cinnamon  garnet 

iPORTLAND. — Prehniie,  actinolite,  garnet,  epidote,  amethyst,  calcite. 

PowNAL. — Black  tourmaline,  feldspar,  scapolite,  pyrite,  actinolite,  apatite,  rose  quartz. 

Raymond. — Magnetite,  scapolite,  pyroxene,  lepidoliie,  iremoHte,  hornblende,  epidote,  orthodafle. 
yellow  garnet,  pyrite,  idocrase. 

BOOKLAND. — Hematite,  tremolite,  quartz,  wad,  tale. 

RuMTORD.— Fei^ow  garnet,  idocrase,  pyroxene,  apatite,  scapolite,  graphite. 

Rutland.  — Allanite. 

Sandy  River. — Auriferous  sand. 

Sanford,  York  Co. — Idocrase  /  albite,  calcite,  molybdenite,  epidote,  black  tourmaline. 

Searsmont. — Andalusiie,  tourmaline. 

South  Berwice:— Made. 

Strsased  Mountain. — Beryl/  black  tourmaline,  mica,  gameL 

THOMAfiTON.— CloZci^  tremolitc,  hornblende,  spheno,  arsenical  iron  (Owl's  head),  black  iDa&gane8« 
(Dodge's  mountain),  thomfonite,  talc,  blende,  pyrite,  galenite. 

ToPSHAM. — Quartz,  galenite,  blende,  tungstite?  beryl,  apatite,  molybdenite. 

Union. — Magnetite,  bog-iron  ore. 

Wales. — Azinite  in  boulder,  alum,  copperas. 

W  A  terville. — CrysiaUieed  pyrite. 

Windham  (near  the  bridge). — Staurolite,  spodumene,  garnet,  beryl,  amethyst,  eyanile,  tounnft^ 
tine. 

WiNTHROP.— 5te«ro&'fci  pyrite,  hornblende,  garnet,  copperas. 

WooDBiooK. — GrapkitSe,  specular  iron,  prehmte,  epidote,  caldte. 

YowBL—Beryl,  vivianite,  oxyd  of  manganese. 

NEW  HAMPSmRB. 

AowoRTH. — Beryl/  !  mica/  tourmaline,  feldspar,  albite,  roes  qwtirtst^  coUmbiie! 

AiSTEAD. — Mica/  /  albite,  black  tourmaline. 

Axseass. — Idocrase/  yellow  gcamet,  pargastte,  calc  spar. 

Bartlett.— Magnetite,  spwular  iron,  brown  iron  ore  in  large  veins  near  Jackson  (oa  "Bal4 
&ce  mountain  "X  quartz  crystals,  smoky  quartz. 

Bath. — Galenite,  chaloopyrite. 

Bellows  FALL&^Qyanite. 

Benton.— ^uorte  crystals, 

Oampton.— Bsry/  / 

Canaan.— Gold  in  pyrites. 

CiiARLESTOWN.— 5touro2ite  made^  andalusiie  made^  bog-iron  ore. 

Cornish.— Stibnite,  tetrahedrite,  nUile  in  quartz/  (rare). 

Croyden. — loliie/ 

Eaton  (3  m.  S.  of).— -Galenite,  blende/  chaloopyrite,  limonite  (Six  lOle  Pond). 

Franceston.- tSbopj^one,  arsenical  pyrites. 

Franconia. — Hornblende,  sfawoUte/  epidoie/  zoisite,  specular  iron,  magnetite^  Uack  and  red  i 
ganesian  garnets,  mispickel  /  (danaiie\  chalcopyrite,  molybdenite,  prehnite. 

Gilford  (Gunstock  ML).— Magnetic  iron  ore,  native  "  lodestone.** 

Goshen.— (7rapAt(e^  blade  tourmaline. 
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Gbafton.— Jftca/  (extensively  quarried  at  Glass  Hill,  2  m.  S.  of  Orange  Summit),  a^te/  blu«^ 
green,  and  yellow  beryUI  (I  m.  S.  of  0.  Summit),  tourTnaUnef  garnets. 

Grakthail — Gray  ekntrolUef 

Hanoteb. — Cfameii  a  boulder  of  quartz  containing  nUilet  Hack  tourmaline^  quartt. 

llhTBXBJLU— Garnet!  arsenieat pyrites^  fUxUve  arsenic,  galenite,  blende,  iron  and  copper  pyriteg 
Magnetic  and  white  iron  pyrites. 

IIiLLaBOSO*  (CSampbell's  mountain). — Graphite, 

Hillsdale. — Rhodonite,  black  ozyd  of  manganese. 

Jaokson.— Drusy  quartz,  tin  ore,  areenopyriie,  native  arsenic^  flnorite,  apatite,  magnetite,  Tnolyth 
denite^  wolfhim,  chaloopyrite,  arsenate  of  iron. 

Jatfbet  (Monadnock  Mt).^  6Va»i<& 

Keene. — Graphite,  aoapeione,  milky  quartz. 

Landafv.— J/olyMeni^  lead  and  iron  ores. 

Lbbaitov. — Bof4ron  ore. 

JjSBOV.^StaMroliie,  black  and  red  gamete,  granular  magnetite,  hornblende,  epidote,  zoisite,  speeulaif 
iron. 

Ltmb— Qyanite  (N.W.  part),  Hack  tourmaline,  rutUe,  pyrite,  chalcopyrite  (B.  of  B.  village)^ 
stibniie. 

UiEasDiACK.^Rutile!  (in  gneiss  nodules  in  granite  vein). 

MouLTONBOROUGH  (Bed  Hill). — Hornblende,  bog  ore,  P3rrite,  tourmaline. 

Newpobc— Molybdenite. 

Orange.— JB2u«  beryls  I  Orange  Summit,  chrysoberyl,  mica  (W,  side  of  mountain). 

Obfobd.— .^itKm  tourmaline  (now  obtained  with  diffloultyX  steatite,  rutile,  cyanite,  brown  iroi 
ore,  native  copper,  malachite,  galenite. 

Vklbau.— Steatite, 

FiEBMOVT.-^Mieaceaus  iron,  barite,  green,  white,  and  brown  mica,  apatite. 

PLTMOUTH.~Columbite,  beryl 

BiOHMOND. — lolite  I  rutile^  steatite,  pyrite. 

Rtb.— Made. 

Saddleback  Mt.— Black  tourmaline,  garnet,  spinel 

Shelburnb. — GiUenite,  black  blende,  chalcopyrUe,  pyrite,  manganese. 

Spbikgfield.— Beryls  (very  Uurgo,  eight  inches  diameter),  manganesian  garnets!  in  mica  slate, 
albOe,  mica. 

Sullivan. — Tourmalines  (black),  in  quartz,  beryl? 

SUBRBT. — ^Amethyst,  calcite. 

SwASZST  (near  Keene). — Magnetic  irtm  (in  masses  in  granite). 

Tamworth  (near  White  Pond). — Galenite. 

UxiTT  (estate  of  James  Neal). — Copper  and  iron  pyrites,  ehlorophyUite,  green  mica,  radiated 
acUnolite,  garnet,  Utaniferous  iron  ore,  magnetite. 

Walpole  (near  Bellows  Falls). — ^Macle. 

Warren. — Chalcopyrite,  blende,  epidote,  quartz,  pyrite,  iremolite,  galenite,  rutHe,  talc,  molybde- 
nite, cinnamon  stone!  pyroacene. 

Westvoseland  (south  p&rt).^Molybdenite!  apatite!  blue  fOdspar,  bog  manganese  (north  vil- 
lage), quartz,  fluorite,  chalcopyrite,  ozyd  of  molybdenum  and  uranium. 

White  Mts.  (notch  behind  "  old  Crawford's  house  *'). — Green  octahedral  fluor,  quarts  crystalSi 
black  tourmaline,  chiastolita 

WtLMXyr.— Beryl 

WDSOHEffTEB.— Pyrolusite,  rhodoehrosite,  psilomelane,  magnetite,  granular  quarts. 


YEBICONT. 


Abdison. — Iron  tand,  pjrrite. 
Alburgh. — Quartz  ct^Btals  on  caldte^  pyrite. 
Athens. — Steatite,  rhomb  spar,  actinolite,  garnet 
Baltdiors.— Ssrpmline,  pyrites! 
Barnet.— Graphite. 
Belvidebb.— Steatite,  chlorite. 

Bennington.— iV^/u^Ye,  brown  iron  ore,  pipe  clay,  yeUow  oohre. 
Berkshibe. — Epidote,  hematite,  magnetite. 

Jimasu^Adinolite  !  talc,  chlorite,  octahedral  iron,  rutUe,  brown  spar  in  steatite. 
Brandon.— Braunite,  pyrolusite,  psilomelane,  lunonite,  lignite,  white  day,  statnaty  niatbto' 
foflsil  fruits  in  the  lignite,  graphite,  chalcopyrite. 
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BBATrLBBOBOUGH.--BlaGk  tourmaline  in  qaartSi  mica,  sointOy  nitile,  actinolite,  BCapoUte.si/jait 
mene,  roofing  slate. 

Bridgewater. — Tak^  doHomHe^  magnetite^  steatite,  chlorite,  gold,  natiye  copper,  blende,  galenite 
blue  spinel,  chaloopyrite. 

BfiiSTOL. — RvMUy  brown  hematite,  manganese  oreSi  magnetite. 

Brookfieu). — Mispickel,  pyrite, 

Cabot. — (lamet,  staurolite,  hornblende,  albite. 

Gastleton. — Roofing  slate^  jasper,  manganese  ores,  chlorite. 

Oayendish. — Garnet,  serpentine^  ialc^  sUatile,  tourmaline^  iu^)e8tus,  tremolite, 

Chester. — Aebestus^  feldspar,  chlorite,  quarte, 

CHrrTENDEN.— Psilomelaue,  pyrolusite,  brown  iron  ore,  apeculair  and  magnetie  iron,  gal^Bba^ 
blita. 

Colchester. — ^Brown  iron  ore,  iron  sand,  jasper,  alum. 

OoRTSTU,— Copper  pyritea  Qiaa  been  mined),  pyrrhotite,  pyrite,  rutile^  quarts. 

COVBNTRT.— Rhodonite. 

Craftsbctry.— Mica  in  concentric  balls,  caldte,  rutile. 

Derby.— Mica  {adamsite). 

DuMHERSTON. — Kutile,  roofing  slate. 

Fairhayen. — Hoofing  elate^  pyrite. 

Fletcher. — Pyrite,  octahedral  iron,  acicular  tourmaline. 

Grafton.— The  eleatiie  quarry  referred  to  Grafton  is  properly  in  Athens;  qaarlZt  actinolinu 

Guilford. — Scapolite,  rutile,  roofing  slate. 

Hartford. — Calcite,  pyrite!  cyaniie  in  mica  slate,  quarts,  tounnaline. 

Irasburoh. — Rhodonite,  psilomelane. 

Jay. — Chromic  iron,  eerpenlinej  amianthus,  dolomite. 

Lowell.— Picrosmine,  amianthus,  serpentine,  oerolite,  talc,  cfalorita 

Marlboro*. — Rhomb  spar,  steatite,  ganiet,  magnetite^  chlorite. 

Mendok.— Octahedral  iron  ore. 

MlDDLEBURY. — ZirCOU. 

Middlesex.— Rutile  I  (exhausted). 

MoNETON. — Pyrolusite,  brown  iron  ore,  pipe  day,  feldspar. 

MoRETOWK.— Smo^  quartz  t  steatite,  talc,  wad,  rutile,  serpentine. 

MoRRiSTOWN. — Galenite. 

Mount  Holly. — A^esius,  chlorite. 

New  Fake. — Glassy  and  asbestijbrm  adinolUe,  steatite,  green  quartz  (called  cbiysoprase  Sft  the 
locality),  chalcedony,  drusy  quartz,  garnet^  chromic  and  tiiamc  iron,  rhoTnb  spar,  serpentiBe^  ratUa 

Norwich. — AcUnolite,  feldspar,  brovm  spar  in  talc,  cyamto,  soisite,  ohalcopyrite,  pyrite. 

PiTTSFORD. — Brown  iron  ore,  manganese  ores. 

Plymouth. — Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  aystalB,  gold^ 
galenite. 

Plympton. — Massiye  hornblende. 

Putney. — ^Fluorite,  brown  iron  ore,  rutile,  and  zoisite,  in  boulders,  staurolite. 

Bmadisq.— Glassy  actinotUe  in  tala 

Readsbobo'. — Glassy  actinolite,  steatite,  hematite. 

Ripton. — Brovm  iron  ore,  augito  in  boulders,  octahedral  pyrite. 

Rochester. — Rutile,  speiiular  iron  cryst.,  magnetite  in  cWorite  slate. 

RocKDiaHAM  (Bellows  Falls). — Cyanite,  indioolite^  feldspar,  tourmaline,  fluorito,  cakite^  prehniteL 
staurolite. 

RozBURY. — Dolomite,  talc,  serpentine,  asbestus,  quartz. 

Rutland. — MagnesUe^  white  marble,  hematite,  serpentine,  pipe  day. 

Salisbury. — Brown  iron  ore. 

Sharon.—  Quartz  crystals,  cyanite. 

Sborehah.— iVri/e,  black  marble,  caldte. 

Shrewsbury. — Magnetite  and  chaloopyrite. 

Starksboro'. — Brown  iron  ore. 

Stirlino. — Chaloopyrite,  talc^  serpentine. 

Stocebridge. — Mispickel,  magnetic  iron  ore 

Strafford.— Magnetite  and  chaloopyrite  (has  been  workedX  natiTe  oopper,  hornblende,  cop- 
peras. 

Thetford. — ^Blende,  galenite,  cyanite;  chrysolite  in  basalt,  pyirhotite,  feldepar,  rowing  zlaU, 
itoatito,  garnet 

TowNSHEND. — Actinolite,  black  mica,  tale,  steatite,  feldspar. 

Troy.— Jfo^ne^i^e,  talc,  serpentine,  picrosmine,  amianthus,  steatite,  one  mile  sontfaoaa  of  Tillagt 
of  South  Troy,  on  tlie  farm  of  Mr.  Pierce,  east  side  of  Missiaoo,  chromic  tron,  zantite. 

Vkrshirb. — Pyrite,  chalcopyrUo,  tourmaline,  mispickel,  quartz. 
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Wkia)BBOW0\^Z(n8ite^  tonnnalme,  iremolUe,  hematite. 

Wabbxn.— Actinolito,  magnetite,  wad,  serpentme. 

Watbbdurt. — ^Ifispickel,  chaloopyrite,  rutiU^  ^ptartz,  seipentisAw 

Watkryhls. — Steatite^  actinolite,  talc. 

WiATHBBSFisLD. — Steatite^  9peaila/r  iron,  fyriie^  tremolite. 

Wells'  Bitbb. — Graphite. 

Westtield. — Steatite^  chromic  iron,  serpentine. 

WB8Tim{8iER.--ZoiBite  in  houlders. 

Windham. — Glassy  actinolite^  steatite^  garnet^  serpentine. 

WooDBUST. — Massiye  pjrite. 

Woodstock.— ^HOffli  cry  a  tola,  garnet,  soisite. 


MASSACHUSETTS. 

Altobd. — Galenite,  pyrite. 

Athol— ^Am^tf,  fibroUte,  (f)  q^idi>tel  bftbingtoniftet 

A  UBTJBK. — Maaonite. 

Barbb.— ihUOe  /  mtco,  pyrite,  beryl,  fildapar,  ganneL 

Gbbat  Babbmqtok.— TVemoWe. 

Bediobd.— Oamet. 

Belchebtown.— Allanite. 

BEBNABDSiON.^Magnetito. 

Bbyeblt.— Columbite,  green  fddapar,  caBsiterlte. 

Blahfobd. — SerpenUna,  aathophyllite,  actinoliiel  ehtromUe,  CTanite^  rose  qiuurtB  in  bonldem 

Bolton. — Scapoiitel  petalite,  aphene,  pyroxene,  mUtaUte^  tUopaidef  MtonitBf  apatite^  magnesile^ 
^homb  spar,  aUanite,  yttroceritet  cerium  ochre  ?  (on  the  scapoUte),  spinel 

BozBOBOUQH. — Scapolite,  spinel,  garnet,  augite,  actinolite,  apatite. 

Bbiohton.— Ashestua. 

Bbdciibld  (road  leading  to  Warren). — loUte,  adularia,  mol/bdenite,  ndca,  garnet 

Oablxsle.— Tburmo/fntf,  gametl  acapolite,  actinoHte. 

Chablbstowv. — Prehnite,  lauTnonUte,  stilbite,  chabazite,  quarts  crystals,  melandite. 

Cbelmsfobd.— jScopoti^e  (chehnsfordite),  chondrodUe,  Uue  apind,  amianthuat  rose  qnarts. 

Cbesteb. — HarMende,  acapolite,  zoieUe,  apodumene,  indicMe,  apatite,  magnetite,  chromite^ 
stilbite,  heulaiidite,  analcite  and  chabazite:  at  the  Emery  Mine,  CSiester  factories.— 0>ni9u2tim, 
tnargarite,  diaapore,  epldote»  oonindophilite^  chloritoid,  tourmaline,  menacoaantel  mtile,  biotite, 
indianite?  andesite?  cyanUc 

CuEaTSBFiEUK—Blue,  green,  and  red  tourmaline,  deavelandite  (albite),  lithia  mica,  smoky  quartz, 
microlite,  apodumene,  cyanite,  apatite,  roae  beryl,  garnet,  quarts  aryataia,  ataurolite,  cassiterite,  eo/tim- 
biie,  soisite,  uranite,  brookite  (eumanite),  scheelite^  anthophyllite,  bomite. 

CioNWAT.— Fyrolusite,  fluorite,  soisite,  rutUel  I  native  alum,  galenite. 

CumuNaTON. — Rhodonite!  cummingtonite  (hornblende),  maicasite,  garnet. 

DsDHAM. — ^AsbestuB,  galenite. 

Deebfield. — Chabajute,  heulandlte,  stilbite,  amethyst,  camelian,  chalcedony,  agate, 

FiTGHBUBO  (Pearl  llill).— Bsry^  alaurolUet  garnets,  molybdenite. 

FozBOBOuaH.— i^nfe,  anthracite, 

Fbankun. — Amethyst 

Goshen. — Mua,  aUite,  apodumene  I  blue  and  green  tourmaline,  beryl,  misite,  smoky  qoarts,  odium* 
oite,  tin  ore,  galenite,  beryl  (goahenite),  pihlite  (c^matolite). 

Gbbenfield  (in  sandstone  quarry,  half  mile  east  of  village). — ^Allophane,  white  and  greenish. 

HatfielDl — Barite,  yellow  quartz  crjrstals,  galenite,  blende,  chaloopyrite. 

Hawlet. — Micaceous  iron,  massive  pyrite^  magnetite,  soisite. 

Heath.— iVri^  zoisite. 

Hinsdale.  ^Brown  iron  ore,  apatite,  soisite. 

Hudbabdston.— ifosnve  pyrite, 

liASCABtEK—Oyanite,  chiastolitef  apatite,  staurolite,  pinite,  andalusits, 

Leb. — Tremolite  /  apfiene  I  (east  part). 

Lenox. — Brown  hematite,  gibbsite  (?). 

Levebbtt. — ^Barite,  galenite,  blende,  chaloopyrite. 

Letden.— ^in^  rutile, 

LrrrLBTON. — Spinel,  scapolite,  apatite. 

LTNNjriELD. — Magnesite  on  serpentine. 

Mabtha*s  Yinetabd.— Brown  iron  ore,  amber,  selenite,  radiated  pyritSb 

Mbndon.— iftca/  chloritfr 
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UwuvEFisu).^  Glassy  acHnolite^  rhomb  spar,  steatite,  serpentine, /ddtpa/r,  diuej  qpxrtE,  apatite^ 
coieito,  nacrite,  chalcedony,  t€Uc/  deweylite. 

MiLBUBY. —  Vermieuliie. 

Montague^ — Specular  iron. 

Newbusy. — Serpentine,  chiysotile,  epidoie,  massive  garnet,  siderite. 

Kbwburyport. — Serpentine^  nemaliie,  uranite. 

New  Braintree. — Black  tourmaline. 

^onwiQEL—ApaHte  /  black  tourmaiine,  leryJ,  apodumene!  triphyline  (altered),  blende,  quarti 
crystals,  cassiterite. 

NoBTHFiELD. — Ookmlnte,  fibrolite,  cyanite. 

Palmer  (Three  Rivera). — Feldspar,  prehnite,  calc  spar. 

Pblham. — Asbesius,  serpentine,  quartz  crystals,  beiyl,  molybdenite,  green  homstone,  epldote^  am^ 
thyst. 

Plainfisld. — Oummingtonite,  pyrolusite,  rhodonite, 

Richmond. — Brown  iron  ore,  gibbsite!  aUopTuxne, 

RocKPORT. — Danaiite,  cryophyUite,  annite,  cyrtoUte  (altered  zircon),  green  and  white  orthoclase. 

RowE. — Bpidote,  talc. 

South  Roy  Alston. — Beryl  t  /  (now  obtained  with  great  difficulty),  mica/ !  fiadspar!  allanxta 
Four  miles  beyond  old  loc.,  on  farm  of  Solomon  Hey  wood,  mica  I  beryU  feldspcwl  menaocanite. 

RussEL. — Schiller  spar  (diallage?),  mica,  serpentine,  beryl,  galenite^  <dialoopyrite. 

Saleh. — ^In  a  boulder,  cancrinite,  sodalite^  eLnolita 

SAUGua — Porphyry,  jasper. 

Sheffield. — Asbesius,  pyrite,  native  alum,  pyrolusite. 

Shelburne. — Rutile. 

Shutesbury  (east  of  Locke's  Pond). — Molybdenite, 

Southampton. — Gdlenite,  ceruasitc^  anglesite,  tntffenite,  fluorite^  barite,  copper  and  iron  pyrite% 
blende,  oomeons  lead,  pyromorphite,  stolzite,  chiysocollab 

Sterling. — Sjpodtmene,  cMastolite,  spathic  iron,  mispiekd,  blende,  galenite,  chalcopyrite^  pyritOL 

Stoneham. — Nephrite. 

Stubbridob. — Graphite,  garnet,  apatite,  bog  ore. 

SwAMPSOOT.— OrfWfa^  feldspar. 

Taunton  (one  mile  south).— Paraoolumbite  (titanio  iron). 

Turner's  Falls  (Conn.  Rirer). — Chaloopynte,  prehnite,  chlorite,  chhrcphosite,  spathic  iron,  malA- 
dbite,  magnetic  iron  sand,  anthracite. 

Tyringham. — Pyroxene^  scapolite. 

Uzbridgb. — Qalenite. 

Warwick. — Massive  garnet,  radiated  black  tourmaline,  magnetite,  beryl,  epidote. 

"Washington.— GVapWfe. 

Wbstfield. — Schiller  spar  (diallage),  serpentine,  steatite,  qyanitc,  scapolite,  acUnoliteu 

Westford.— ^fu2a2im(e  / 

West  Hampton. — Galenite,  argentine,  pseudomorphous  quarbt. 

West  Springfield.— iVeftnite,  ankerite,  satm  spar,  celestite,  bituminous  ooaL 

West  Stockbridge. — Hematite,  fibrous  pyrolusite,  spathio  iron« 

Whatbly. — Ifiative  copper,  galenite. 

WiLUAMSBUBO. — Zoisite,  pseudomorphous  quarts,  apatite,  rose  and  smoky  quartz^  galenite^  ITio- 
lusite,  ohalcopyrite. 

WiLLiAMSTOWN.— C^*fc  quortL 

Windsor. — Zoisite,  actinolite,  rutile  / 

WOROESTEB  ^Mispickel,  idocrase,  pyroxene,  garnet,  amianthus,  bueholxlte^  spathic  iron,  gal^ 
nite. 

Wobtbtnoton.— CVoA*^ 

ZOAR. — Bitter  spar,  tak^ 

RHODE  ISIiANB. 

BassOL.—Amahyst, 
Cranston.— Actinolite  in  tala 

CuMBEBLAND. — Manganese,  epidote,  acHnoHte,  garoeli  litanifbrous  iron,  magnetitei  red  henabH 
ehalcopyrite. 
FoBTiESL— Cyanite, 

Oloucestsb.— ifa^neCi^e  in  chlorite  slate. 
Johnson.- Talc,  brown  spar. 
NATia— *fiee  Warwick. 
NiWPOBS. — SerpeaUne. 
PovsBnonsrE.'—Anthracite,  graphite,  aabestoa,  pynie. 
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BxmmxLD.^-DolomUe^  ealcUef  hitter  spar,  nacritef  seipentine  (bowenite),  tremollte,  asbestos, 
qoartz,  magnetic  iron  in  chlorite  slate,  tale  /  anatase. 
Waswiok  (Natio  village). — MaaonUe,  garnet^  graphite. 
Wbsteelt.— //m«n^ 


CONOTIOTICUT. 

BXBIIR. — ^Barite,  datolite,  blendo,  quartz  crystals. 

BOLTOK. — Staurolite,  chalcopyrite. 

Bbadlktyills  (Utchfleld).— Lanmontite. 

BmaiOL. — ChaicocUel  chalcapyriie,  barite,  homUej  talc^  ckUopJiane^  pyromorphite,  cdtcUe^  mal*' 
ohite,  gaJenite^  quarts. 

Bbookfield. — Galenite,  calamine,  blendCj  spodnmene^  P3mrhotite. 

Cakain. — TVemoUte  and  white  augite  I  in  dolomite,  canaanite  (massive  pyroxene). 

Chatham. — ^Mispidcel,  smaltite,  cUoanthite  (chathamite),  scorodite,  niccolite,  beryl^  erythrite. 

Oheshirb.— Bant«^  chalcocite,  hornitd  cryst,^  malachite,  kaolin,  natrolite,  prehnite,  chabaate^ 
datolite. 

Ohestbb. — Sittimaniie  !  zircon,  epidote. 

Cornwall. — Graphite,  pyroxene,  actinolite,  ephene,  scapolite. 

Danbukt. — Ikm^rite,  oligodaee,  moonstone,  brown  tourmaline,  onhoclase^  pyroxene,  parai 
thorite. 

FABMiKGTOir.— IVeAfit^d^  chabazite,  agate,  native  copper. 

GRANBT.Ms^reen  malachite. 

GsBKNWiOH. — Black  tourmaline. 

Haddail — Chrysdberyll  beryl  I  epidote!  tovrmaline  I  feldspar,  garnet/  iolitel  oligodase,  ekUh 
rophyllite  /  atUomolite,  magnetite,  wiularia,  apatite,  columbite  I  zircon  (calyptoUte),  mica,  pyiite, 
marcasite,  molybdenite,  allanite,  bismuth,  bismuth  ochre,  bismutite. 

Hadltmb.— Chabazite  and  stilbito  in  gneiss,  with  epidote  and  garnet 

Hartfobd.— 2)a/o/t7«  (Rocky  Hill  quarry). 

Kent. — Brown  iron  ore,  pyroluaite,  ochrey  iron  ore. 

Litchfield. — Cyanite  with  corundum,  apatite,  andandalusite,  meaaccant<6(wa8hingtonite),  chal* 
oopyrite,  diaspore,  nioooliferous  pyrrhotite,  margarodite. 

Ltxb. — Gramet,  sunstone. 

Mbbiden.— Datolite. 

MiDDLEnsLD  Falls.— Datolite,  chlorite,  etc,  in  amygdaloid. 

MiDDLBTOWN. — Mioo,  UpidoUte  with  green  and  red  tourmaline,  albite,  feldspar,  columbite  /  preh- 
nite,  garnet  (sometimes  octahedral),  beiyl,  topaz,  uranite,  apatite,  pitchblende;  at  lead  mine, 
galenite,  chalcopyrite,  blende,  quartz,  calcite,  fluorite,  pyrite,  sometimes  capillary. 

MiLroED. — Sahlite,  pyroxene,  a^festus,  zoisite,  verd-antique  marble,  pyrite. 

Kew  Haven. — Serpentine,  asbestus,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — SilUmanite,  monazitef  zircon,  iolite^  corundum,  feldspar. 

Oxford,  near  Humphreysvilla —Cyanite,  chalcopyrite. 

Pltmocth. — Galenite,  heulandite,  fluorite,  chJorophyllite  I  garnet 

BOASiNa  Brook  (Cheshire). — Datolite  I  calcite,  prehnite,  saponite. 

BsADDra  (near  the  line  of  Danbury). — Pyroxene,  garnet, 

BoxBUBT. — Spathic  iron,  blende,  pyrite!  !  gcdenite,  quartz,  chalcopyrite. 

Salibbubt. — Broum  iron  ore,  ochrey  iron,  pyrolusUe,  triplite^  turgite, 

^TBBOGK.— Molybdenite,  stilbite,  plumbago. 

^aaBUKT.—Copper  glance,  green  malachite. 

Southbubt. — Rose  quartz,  laumontite,  prehnite,  calc  spar,  heavy  spar. 

SouTBiNaTON. — ^Heavy  spar,  datolite,  asteriated  quartz  crystals. 

Stafford.— ICassive  pyrites,  aluxn,  copperas. 

SiONDroTON. — Stilbite  and  chabastUe  on  gneiss. 

Thatohsrsvillb  (near  Bridgeport). — Stilbite  on  gneiss,  babblngtonite? 

Tolland. — Staurolite,  massive  pyrites. 

Trumbull  and  Monroe. — Chkrophane,  topaz,  beryl,  diaspora,  pyrrhotite,  pyrite,  scheelite,  wolf 
ramite  (pseudomorph  of  scheelite),  rutile,  native  bismuth,  tung^tic  acid,  spathic  iron,  mispickel, 
argentiferous  galenite,  blende,  scapolite,  tourmaline,  garnet,  albite,  augite,  graphic  tellurium,  (?)mar^ 
garodOe^ 

Washinoton.— rrtjpZite,  m^noccanffe  /  (washingtonite  of  Shepard),  rhodochrosite,  natrolite^  anda 
kisiie  (New  Preston),  cyanitei 

Watebtown,  near  the  Naugatuck  — ^White  sahlite,  monazite. 

WiBi  FARU&— Asbestus. 
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WiLLZHANTia — TopaZt  monoaiie^  ripidoUte. 
Winchester  and  wilton. — ^Asbestus,  garnet 

NEW  YORK. 

ALBANY  CO.— Bbthlkhek. — Calcite,  stalactite,  stalagmite,  calcareous  sinter,  snowy  gypsom. 

GoETiiAN^S  LAjn>iNa. — Gypsum,  epsom  salt,  quarts  crystals  at  Crystal  Hill,  three  miles  sooth  of 
Albany. 

GuiLDERLAKD. — Pctroleum,  anthracite,  and  calcite,  on  the  banks  of  the  Norman's  Kill,  two  miki 
south  of  Albany. 

Watebvliet. — Quarts  oryHaia,  yellow  drusy  quarcs. 

AXL£GHANY  CO.— Cuba.— Calcareous  tufa,  petroleum,  3^  miles  from  the  Tillage. 

CATTARAUGUS  CO.— Freedom.— Pd^ofettm. 

CAYUGA  CO. — Auburn. — Celestite,  calcite,  fluor  spar,  epsomite. 

Cayuga  Lake. — Sulphur. 

LuDLOWYiLLS. — Epsomite. 

Union  SpRiNoa — Seleniief  gypsum. 

Sprinqport. — At  Thompsou's  plaster  beds,  wiphurl  sdeniie. 

SPRiNaYiLL& — ^Nitrogen  springs. 

CLINTON  CO.— Arnold  Iron  Mine.— iTa^tieti^  epidote^  molybdeoiie. 
Finch  Ore  Bsik^^Caloite,  green  and  purple  fluor. 

CHATAUQUE  CO.— Fredonia.— Pelrofeum,  earbureUed  hydrogen, 
Laona. — ^Petroleum. 
Sheridan. — ^Alum. 

COLUMBIA  CO. — ^AxTSTERLiTZ. — Earthy  manganese,  wuUenlte,  chaloodte;  Liyingstonlead  miiMk 
f  itreous  silver  ? 

Chatham. — Quartz^  pyrite  in  cubic  crystals  in  slate  (Hillsdale). 

Canaan. — Chalcocite,  chaioopyrite. 

Hudson.— Epidote,  eeUnitel 

^^EW  Lebanon. — Mitrogen  springs^  g^phite,  anthracite ;  at  the  Ancram  lead  mine,  galenite,  barit^ 
hlendej  wul/emte  (rare),  chalcopyrite,  calcareous  tufa ;  near  the  city  of  Hudson,  epsom  salti  browi 
spar,  wad, 

DUTCHESS  CO.— Ambnia.— Dolomite,  UmonUe,  iurgiie, 
Beckman. — Dolomite, 

DOTER. — ^Dolomite,  tremolite,  garnet  (Fobs  ore  bedX  staurollte,  Umonite, 

FiSHKiLL. — Dolomite;  near  Peckville,  talc,  asbestus,  graphitej  ?iomblendef  augite^   octftnoti^ 
hydrous  anthophyllite,  Umonite. 
North  East.— Chalcocite,  chalcopyrite,  galenite,  blende. 
Pawlino. — Dolomite. 

Rhinebeck. — Calcite,  green  feldspar,  epidote,  tourmaline. 
.Union  Vale. — At  the  Clove  mine,  gibbsiU,  limonUe, 

ESS^X  CO.— Alexandria.— Kirb/s  graphite  mine^  graphite^  pyroxene,  ocapoUte,  sphene. 

Crown  .Point. — 4P<^^^  (^upyrchroite  of  Emmana),  brown  tourmaline  I  in  the  apatite,  chlorite^ 
quartz  crystals,  pink  and  blue  calcite,  pyrite ;  a  short  distance  south  of  J.  C,  Hammond's  houses 
gametf  aoapolite,  dialcopyrite,  anetiturme  fildBpar,  zircon,  magnetic  iron  (Peru),  epidote,  mica. 

KEEN& — Scapolite. 

Lewis. — Taimlar  spar,  colophonite,  garnet,  tabradoriie,  Tiomblende,  actinolito ;  ten  miles  south  of 
Ihe  village  of  Keeseville,  mispickel. 

Long  Pond. — Apatite,  garnet,  pyroxene,  idocrase,  coccolite  /  /  ocapolUe,  magnetite^  Hue  caicite. 

MgIntyre. — Labradorite,  garnet,  magnetite, 

Moriah,  at  Sandford  Ore  Bed. — Magnetite,  apatite,  allanitel  lanthanite,  actinoiite,  and  feld- 
spar; at  Fisher  Ore  Bed,  magnetic  iron,  feldspar,  quartz;  at  Hall  Ore  Bed,  or  **New  Ore  Bed,' 
magnetite,  zircons;  on  Mill  brook,  caidie,  pyroxene^  hornblende,  albite;  in  the  town  of  Moriah, 
magnetite,  black  mica. 


Digitized  by 


Google 


AKERIOAN  LOGALmES.  778 

Nbwcomb.— La2^(k2onfe,  feldspar,  magnetio  iron,  hyperathene. 

Port  Henbt.— ^hn^n  tourmaline,  mica,  rose  quarts  serpenHne,  green  and  black  pyrooume,  horn 
blende,  eryatpyriie^  graphite,  tabular  spar,  pjrrbotine,  ackdaria;  pkhgopitel  at  Cbeever  Ore  Bed« 
with  magDOtite  and  serpentine. 

Roger's  Rook. — Oraphitef  tabular  spar^  garnet^  colophonitet  feldspar,  adolaria,  pyroxene,  sphen^ 
ooooolite. 

ScHROON. — Caidie,  pyroxene,  chondrodite, 

TiooNDEROGA. — Orapkitel  pj/roxene,  sahlUe,  sphenCj  black  tourmaline,  caooxene  7  (Mt.  DefiaDoe)^ 

Westport. — ^Labradorite,  prehnite,  magnetite. 

WiLi^BORO'. — TaibvJar  spar,  cohphonite,  garnet,  green  coccoUU,  hornblende. 

ERIE  CO.— Elligott's  Mills.— (7aZcareou5  tufas, 

FRANKLIN  CO. — Chateauo at. —Nitrogen  springs,  calcareous  tufas. 
Malonb. — Massive  pyrite,  magnetic  iron  ore. 

GENESEE  CO. — Acid  springs  conta'ming  sulphuric  acid. 

GREENE  CO.— Catskilu— CWote. 
Dlamond  Hill.— Quartz  crystals. 

HERKIMER  CO.— FAi&nELD.— Quarts  crystals,  fetid  barite. 

Little  Falls. — Quartz  crystals  I  barite,  calcite,  anthracite,  pearl  spar,  smoky  qwMrh\  ona  milt 
aouth  of  Little  Falls,  calcite,  brown  spar,  feldspar. 

MiDDLBViLLE. — Quorbi  crystals/  calcite,  brown  and  pearl  spar,  anthracite. 
Newfobt. — Qucurtt  crystals. 

Sausbubt.— ^tforti  crystals/  blende,  galenite^  iron  and  copper  pyriteSi 
Stark.— Fibrous  celestite,  gypsum, 

HAMILTON  CO.- Loxo  Lake.— Blue  calcite^ 

JEFFERSON  CO.— Adams.— Fluor,  calc  tufa,  barite. 

Alexandria. — On  the  S.E.  bank  of  Muscolonge  Lake,  fluorite,  phlogopite,  chalcopyrite;  on  High 
Island,  in  the  8l  Lawrence  River,  feldspar,  tourmaline,  hornblende,  orthoclase,  celestite. 

Aktwerp. — Stirling  iron  mine,  specular  iron,  chcUcodite,  ^f>aihic  iron,  millerite,  red  hematite,  crys- 
tallized quartz,  yellow  aragonite,  nicooliferous  iron  pyrites,  quarts  crystals,  pyrite;  at  Oxbow,  calcite  t 
porous  coralloidal  heavy  spar;  near  Yroomau's  lake,  caJciie/  idocrase,  phiogopite/  pyroxene,  sphene, 
fluorite,  pyrite,  chalcopyrite;  alao  feldspar,  bog-iron  ore,  scapolite  (farm  of  David  Eggleson),  serpen^ 
tine,  tourmaline  (yellow,  rare). 

Browksvillb.— Celestite  in  slender  crystals,  calcite  (four  miles  from  Watertown). 

Natural  Bridge. — Feldspar,  gieseckOe/  steatite,  pseudomorphous  after  pyroxene. 

New  Conneoticut. — ^fiene,  brown  phiogopite. 

Omar. — Beryl,  feldspar,  specular  iron, 

Philadelphll — Cfamets  on  Indian  river,  in  the  village. 

Pamblia. — Agaric  mineral,  calc  tu&. 

Pillab  Poiirr. — Massive  heavy  spar  (exhausted). 

Thebbsa. — Flv43r,  calcite,  specular  iron  ore,  hornblende^  quartz  axutals,  serpentine  ^associated 
with  the  specular  iron),  celestite,  strontianite ;  the  Muscolonge  Lake  locality  of  fluor  is  exhausted. 

Watertown. — Tremolite,  agaric  mineral,  calc  tufa,  celestite. 

Wilna.— One  mile  north  of  Natural  Bridge,  calcite, 

LEWIS  CO. — ^Dla.ka  (localities  mostly  near  junction  of  crystalline  and  sedimentary  rocks,  and 
within  two  miles  of  Natural  Bndge).^8capoliie/  tabular  spar,  green  coccdite,  feldspar,  tremolite^ 
pyroxene/  spJiene/  /  mica,  quartz  crystals,  drusy  quartz,  cryst. -pyrite,  pyrrhotite,  blue  calcite,  ser- 
pentine, rensselaerite,  zircon,  graphite,  chlorite,  spc^lar  iron,  bog*iron  ore,  iron  sand,  c^fKUite, 

Gbbio. — Magnetite,  pyrite. 

LowvnxE.— Goictfe,  fluorite,  pyrite,  galenite^  blende,  calc  tufa. 

MARTZNSBUBaH. — Wod,  galenltc,  etc.,  but  mine  not  now  opened,  ealdte. 

Watsox,  Bremen. — ^Bog-iron  ore. 

MONROE  CO.^Rochesteb.— PeorZ  spar,  calo  spar,  snowy  gypsum,  floor,  celestite^  galeoits^ 
blende,  barite,  homstone. 
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MONTGOMBRT  CO.— Canajohaeie.— Anthracite. 

,  Palatine. — Quarh  crystals^  drusj  quartz,  aDthracite,  homstone,  ag^te,  garnet 
Root.— PeaRl  spar,  daisy  qtiartZj  blende,  barite,  stalactite,  stalagmite,  galenite,  pTritei 

NEW  YORK  CO.— Corlrar's  Hook.— Apatite,  brown  and  jellow  feldspar,  sphene 
KiNGSBRiDQE. — Tremolite,  pyroxeMy  mica,  tourmaline^  pjrites,  rutile,  dolomite. 
Harlem. — Epidote,  apophyllite,  stilbite,  tourmaline,  yivianite,  lamellar  feldspar,  mica. 
New  Tobk. — Serpentine,  amianthus,  actinolite,  pyroxene,  hydrous  antboplijllite^  gamel  stouio 
kte,  molybdenite,  graphite,  chlorite,  jasper,  necronite,  feldspar. 

NIAGARA  CO.— lJ:wiSTOir.— J^«w»tfe. 

LocEPORT. — CeksUte,  eakite,  selenite,  anhydrite,  fluorite,  dolomite,  "blende, 

KuGARA  FALL& —  Ooblciie,  fluorite,  blende,  dolomite, 

ONEIDA  CO.— BooNViLLE.— Cofctfe,  tabular  spar,  coccolite. 
,    Clinton. — Blende,  lenticular  argiUaceous  iron  ore;  in  rocks  of  the  Clinton  Group,  BtrontUnlte^ 
3ele8tite,  the  former  covering  the  latter. 

ONONDAGA  CO.— Caiollus.- iSsZentto  tiXidi  fibrous  gypaum^ 

Cold  Sprino. — Azioite. 

MANun& — Gypsum  and  fluor. 

Syracuse. — Serpentine,  celestite,  selenite,  barite. 

ORANGE  CO.— Cornwall.— Zirom,  chondrodite,  hornblende,  spinel  massive  fMspar,  fibrtnm 
epidote,  hudsonite,  menaocanite,  serpentine,  coccolite. 

Deeb  Pare. — Oryst.  pyrite,  galenite. 

Monroe. — Mica  I  sphene!  garnet,  colophonite,  qndotef  chondrodite,  aHanite,  bucholzite,  brown 
spar,  spinel,  hornblende,  talc,  menaocanite,  pyrrhotite,  pyrite,  chromic  iron,  graphite,  rastoljte, 
moronolite. 

At  Wiles  and  O'Neil  Muie  in  Monroe. — Aragonite,  magnetite,  dimagnetite  (pseud.  ?X  Jenkiosite, 
asbestus,  serpentine,  mica. 

At  Two  Ponds  in  Monroe. — Pyroxene!  chondrodite,  hornblende,  scapolite!  zircon,  sphene,  apatite. 

At  Greenwood  Furnace  in  Uouroo,— Chondrodite,  pyroxene!  mica,  homblenck,  spinel,  «ayM>- 
lite,  biotite  I  menaccanite. 

At  Forest  op  Dean. — Pyroxene,  spinel,  zircon,  scapolite,  hornblende. 

Town  of  Warwick,  Warwick  Village. — Spinel!  zircon,  serpentine!  brown  spar,  pyroxene! 
hornblende!  pseudomorphous  steatite,  feldspar!  (Rock  Hill),  menaccanite,  dintonite,  tourmtdine  (R. 
H.),  rutile,  sphene,  molybdenite,  mispickel,  marcasite,  pyrite,  yellow  iron  sinter,  quartz,  jasper,  mica, 
coccolite. 

AiciTY. — i^inel!  garnet,  scapolite,  hornblende,  idocrase,  epidote!  dintonite!  Tnagnetite^  tourmaline^ 
warwickite,  apatite,  chondrodiU,  talc !  pyroxene !  rutile^  menaccanite,  zircon^  corundum^  Sddspor^ 
sphene,  calc  spar,  serpentine,  schiller  spar  (?),  silvery  mica. 

Edenville. — ApaJt^,  dvyndrodite!  hair-broum  hornblende!  tremolite,  spind,  tourmaline,  Warwick' 
ite,  pyroxene,  sphene,  mica^  feldspar,  mispickd,  orpiment|  nUHe,  menaocanite,  soorodite,  copper 
pyrites. 

West  Point. — Fddspar^  mica,  scapolite,  sphene,  hornblende,  allanite. 

PUTNAM  CO.— Cabubl  (Brown's  quarry). — Anthophyllite,  schiller  spar  (?),  orpiment,  mispicktt., 
epidote. 

Cold  Spring. — Chabazite,  mica,  sphene,  epidote. 

Patterson. — White  pyroxene !  calc  spar,  asbestus,  tremolite,  dolomite,  massive  pyrite. 

Phillipstown.— rremofo'^  amianthus,  serpentine,  sphene,  diopside^  green  coccolite,  hornblende, 
fcapolite,  stilbite,  mica,  laumontite,  gurhoiite,  calc  spar,  magnetic  iron,  chromite. 

Phillips  Ore  Bed.— Hyalite,  actinolite,  massive  pyrite, 

RENSSELAER  CO.— Hoosic— Nitrogen  springs. 
Lansingburgh.— Epsomite,  quartz  crystals,  pyrite, 
Tbot. — Quarts  crystals,  pyrite,  sdenite. 

RICHMOND  CO.— Rossyille.- Lignite,  erysi  pyrite. 

QuAaASTixz.~^Aabe8tus,  amianthus,  aragonite,  dolomite,  gurkofUe,  bmcite,  serpentine^  ialc,  mag^ 
aesite. 
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BOOKLAND  CO.— Caldwell.— CSoiafe 

0RA8S7  PoiMT.— Serpentine,  actiuolite. 

KjLYEBafiEULyf.— Hornblende,  barite. 

Ladbntown. — Ziroon,  malachite,  cuprite. 

PiERMONT. — Datolite,  stilbite,  apophyllite,  stellite,  prehnite,  thomsonite,  calcite,  chabazite. 

Stoxt  Point. — Cerolite,  lamellar  homblendei  aabestua 

ST.  LAWRENCE  CO.— -Canton.— JToMtve  pyrite,  cdldte,  brown  tourmaline,  aphene,  eerpenUn^ 
laAc,  rensselaerite,  pyroxene,  specular  iron,  cbalcopyrite. 

DEKXLB.~^Homble7ukt  barite,  fluorite,  tremoUte,  tovrmcMne,  blende,  graphite,  pyroxene,  quartz 
(spongy),  serpentine. 

EDWABD8. — Brcfwn  and  silvery  mica!  scapolite,  apatite,  quartz  crystals^  actinolite,  iremolite, 
specular  iron,  serpentine,  magnetite. 

FiSE.— Black  mica,  hornblende. 

Fowler. — Barite^  qtiartz  crystals/  specuUur  tnm,  Uende,  galenite,  tremolite,  chalcedony,  bog  ore, 
satin  spar  (assoc  with  serpentine),  iron  and  copper  pyrites,  actinolite,  renssdaerite  (near  Somer* 
ville). 

GtoUYERNEUB. — ColcUe!  serpentine/  Jtoniblendel  scapolite!  ortkodase,  towrmaline!  idocrase  (one 
mile  south  of  O.),  pyroxene,  apatite,  rensselaerile,  serpen tiue,  sphenCj  fluonte,  barite  (farm  of  Judge 
Dodge),  black  mica,  phlogopite,  tremolite!  asbestus,  ^tp«cu2ar  iroTi,  graphite,  idocrase;  (nearSomer- 
ville  in  serpentine)  spineS^  houghite,  scapolite,  pMogopite,  dolomite ;  three-quarters  of  a  mile  west 
of  Somerrille,  chondMkHe,  spinel ;  two  miles  north  of  Somerville,  apatite,  pjrite,  broion  totW' 
mahne!  ! 

UAMMomi.'^Ap^ite!  zircon!  (farm  of  Mr.  Hardy),  orthocHase  (loxolase),  pargasite,  barite,  pyrite, 
purple  fluonte,  dolomite. 

Hebmon. — Quartz  crystals,  specular  iron,  spathic  iron,  pargasite,  pyroxene,  serpentine,  tourma- 
line, bog-iron  ore. 

Maoomb.— Blende,  mica,  galenite  (on  laud  of  James  AverilX  sphene. 

Mineral  Point,  Morristown. — Fluorite,  blende,  galenite,  pTUogqpite  (Pope*8  Hills),  barite. 

OeDENSBUBQ.  — Labradorito. 

PiTCAiRN. — Satin  spar,  associated  with  serpentine. 

PoTSDAM.^Sornblende  /—eight  miles  from  Potsdam  on  road  to  Pierrepont,  feldspar,  tourmaline, 
black  mica,  hornblende. 

RossiE  (Iron  Mines). — Barite,  specular  iron,  coralloidal  aragonite  in  mines  near  Somerville, 
limonite,  quartz  (sometimes  stalactitlo  at  Parish  iron  mineX  pyrite,  pearl  spar. 

BossiE  Lead  Mine. — OcUcite!  galenite!  pyrite,  ceksHte,  chalcopyrite,  spathic  iron  !  cerussite,  an- 
glesite,  octahedral  ftuor,  black  phlogopite. 

Elsewhere  in  Rossie.— C%zZa7«,  bfuite,  quartz  crystals,  choudrodite  (near  Yellow  lAke),  feldspar  I 
pargasite!  apatite,  pyroxene,  hornblende,  sphene,  zircon,  mica,  fluonte,  serpentine,  automolite^ 
pearl  spar,  graphite. 

RussEL. — Pargasite,  specular  iron,  quartz  (dodea),  calcite,  serpentine,  rensselaerite,  magaetite. 

SARATOGA  CO.-^BXRvnsLD.—OhrysoberyU  garnet!  tourmaiine!  mica,  f^dspar  apatiki^ 
graphite,  aragonite  (in  iron  mines). 

SCHOHARIE  CO.— Ball's  Cats,  and  others.— Calcite,  stalactites. 

CABUSLE.-^FOfrous  sufyliate  of  baryta,  crysL  and  fib.  earbonate  ofUms. 

MiDPLEBURT. — Anthracite,  calcite. 

Sharon. — Calcareous  tufa. 

Schoharie. — ^Fibrous  celestite,  stronHanUe!  crysL  pyrites  I 

SENECA  CO.^-^ASOQA.^2iUrogen  springs. 

SULLIVAN  CO.-^WvmzBOBO'.—GaJenite,  blende,  pyrite,  chakcpyrits. 

TOMPKINS  CO.— Ithaca.— Calcareous  tufa. 

ULSTER  CO.— ELLBNYiLLs.—(7afo»a0,  blende,  ehakopyrUe!  quartz,  (rwMh 
Mabblbtowv.— Pyrite. 


WARREN  CO.— Caldwell.- JUoASftf^/tfUspiV. 
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Chesteb.— iV^'fe,  tourmaline,  ratile,  chaloopjrrite. 
Diamond  Isle  (Lake  George). — Cakik^  quarto  crystals. 
Glenn's  Palls.— Rhomb  spar. 
JoHNSBUuo.— JT/oorifc/  zircon  I !  gra^hite^  serpenHne,  pyrUs. 

WASHINGTON  CO.— FoBT  Ann.— G^ti^^Oe,  serpentine. 
Gbahtille. — LameUar  pyroxene^  maasive  Teldspar,  epidote. 

WAYNE  CO.— WoLOOTT.— Barite. 

WESTCHESTER  CO.— Anthony's  Nose.— 4pa^  pyrite,  calcite  t  in  very  large  tabular  cfTitola 
grouped,  and  sometimea  incruated  with  druay  quartz. 

Davenport's  Neck^ — SerpenHney  garnet,  aphene. 

Eastchesteb. — Blende,  copper  and  iron  pyrites,  dolomite. 

Hastinos. — TrefmolUe^  white  pyroxene. 

New  Rochelle. — Serpentine^  brucite,  quartz,  mica,  tremolite,  garnet,  magnedte. 

Peekseill. — Mica,  feldspar,  hornblende,  stilbite,  aphene. 

Rye. — Serpentine^  chlorite^  black  tourmaline,  tremolite. 

SiNGSiNG. — Pyroxene,  tremoUte,  pyrite,  beryl,  azurite,  green  malachite,  white  lead  ore,  pyiomor 
phite,  anglesite,  vauquelinite,  galenile,  native  silver,  chalcopyrite. 

West  Farms. — Apatite,  tremolite,  garnet,  stilbite,  heulandite,  chabazite,  epidote,  spbenei 

YONEERS. — Tremolite,  apatite,  calcite,  analdte,  pyrite,  tourmaline. 

YoBKTOWN. — SilUrMmile,  monazUe^  magnetite. 


NEW  JERSEY. 

Akix)teb  Iron  Mine  (Sussex  Co.).— Willemite,  brown  garnet 

Allbntown  (Monmouth  Co.). — VivumUe^  dirfrenite. 

Belville. — Copper  mines.  > 

Bergen.— Cbfetfe/  datolitel  peetoUte(ctdled  stellite)!  anakite^  apophyUiief  prehnUeftpneaef  stiU 
Ute,  natrolite^  heulandite,  laumontite,  chabasitSf  pyrite,  pseudomorphoua  steatite  imitative  of  apo 
phyllite. 

Brunswick. — Copper  mines:  native  copper,  malachite,  Tnountain  leather, 

BRYAif. — Chondrodite,  spinel,  at  RoseviUe,  epidote. 

Cantwell^s  Bridge  (Newcastle  Co.),  three  miles  west — ^Vivianite. 

Danville  (Jemmy  Jump  Ridge).— (TropAi^  chondrodite,  augite,  mica. 

Flemington. — Copper  mines, 

Frankfort. — Serpentine. 

Franklin  and  Sterling. — Spinel  1  garnet!  rhodonite/  willemite t  franXHnitsf' red  tino  ore 
dyduitel  hornblende,  tremolite,  chondrodite,  white  scapoUte,  block  tourmaUne,  qndoie,  pink  oaidtef 
mica,  actinolite,  augite,  sahlite,  coccoUte,  aabestua,  jeffersonite  (aogite),  calamine,  graphite,  flnorite^ 
beryl,  galenite,  serpentine,  honey-colored  sphene,  quartz,  chalcedony,  amethyst,  zirooii,  molybdenite^ 
vivianite,  tephroite,  rhodochrosite,  aragonite.    Also  aigerite  in  gran,  limestone. 

Franklin  and  Warwick  Mts.— iV^te- 

Greenbrook. — Copper  mines. 

Griggstown. — Copper  mines. 

Hamburgh — One  mile  nortii,  spinel!  tourmaline,  pKlogopite,  hornblende,  Umonitef  specular  iron. 

HoBOKEN. — Serpentine  (marmoliteX  brucite,  nemaUte  (or  fibroua  brucite),  aragonite,  dolomite. 

Hubostown. — AjxUite.  magnetic  pyrites,  magnetite. 

IlCLEYTOWN. — Vivianite. 

LocKWOOD.^  Graphite,  chondrodite,  talc,  augite,  quartz,  green  spineL 

MONTViLLE  (Morris  Co.). — Serpentine,  chrysotile. 

MxTLLiCA  Hill  (Gloucester  Co.). — Vivianite  lining  belemnites  and  other  foasils. 

Newton. — Spinel,  blue,  pink,  and  white  corundum,  mica,  idocrase,  hornblende,  knirmdUne,  eeapo* 
Ute,  rutile,  pyrite,  talc,  calcite,  barite,  pseudomorphous  steaHte. 

Patebson.— 2>a^a{ife. 


PENNSYLTANIA 
BERKS  CO.— MoBOANTOWN.-'At  Jones's  mines,  one  mile  east  of  Morgantown,  ffreen  madachili^ 
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chrysocollOf  magnetikj  pyrite,.  chaloopjrite,  aragooite,  talc;  two  miles  N.E.  ttom  Jones's  mioe. 
g^phite,  spbene;  at  Steele's  miDe,  one  mile  N.W.  fVom  St.  Mary's,  Chester  Co.,  magnitUe^  mica- 
seous  iron,  coooolite,  brown  garnet. 

Reading. — Smoky  quartz  crystals,  zircon,  stilbite,  iron  ore ;  at  Eckbardt's  Furnace,  aUaniie  with 
zircorK 

BUCKS  CO. — BnoKiNOHAM  Township. — Crystallized  quartz. 

Southampton. — ^Near  the  village  or  Feasterville,  in  the  quarry  of  Geo.  Van  Arsdale,  grapJUk^ 
pyroxene,  sahlite,  coocolite,  sph^  green  mica,  calcite,  wolhaatonU^  glassy  feldspar  sometimet 
opalescent,  pblogopite,  hhj»  quartz^  garnet,  molybdenite,  ziroon,  pyrite,  moroxite. 

CARBON  CC^SuvMiT  Hill,  in  coal  mines.— £ao2tn»ie. 

CHESTER  CO. — Birmingham  Township.— -Amethyst,  smoky  quartZj  serpentine ;  in  Ab*m  DaN 
lington's  lime  quarry,  calciie. 

East  Bradford. — Near  Bufiflngton's  bridge  on  the  Brandywine,  green,  blue,  and  gray  cyanite 
the  gray  cyauite  is  found  loose  in  the  soil  in  crystals ;  on  the  farms  of  Dr.  Elwyn,  B£rs.  Foulke^  Wmi 
Gibbons,  and  SamL  Eutrikio,  aTTiethysL  At  Strode's  mill,  asbestus,  magnesitCj  anthophyllite,  oligo- 
clase,  drusy  quartz,  coUyrite  t  on  Osborne's  Hill,  wad^  manganesian  garnet  (massive),  spkerie,  schorl ; 
at  Citleb  Cope's  lime  quarry, /e^tVi  dolomite^  necronite,  garnets,  blue  cyanite,  yellow  acHnoUte  in  talc; 
near  the  Black  Horse  Inn,  indwxUed  talc,  rutile;  on  Amor  Davis'  farm,  orihitel  massive,  from  a 
grain  to  lumps  of  one  pound  weight ;  near  the  paper-mill  on  the  Brandywine,  zircan^  associated 
with  tUani/erous  iron  in  blue  quartz. 

West  Bradford.— Near  the  village  of  Marshalton,  green  cyanite,  rutile,  scapolite,  pyrite,  stauro- 
lite ;  at  the  Chester  County  Poor-house  limestone  quarry,  chesterlite  I  in  crystals  implanted  on  dolo- 
mite, rutile  I  in  brilliant  acicular  crystals,  which  are  finely  terminated,  calcite  in  scalenohedrona, 
KDisite,  damaurite  f  in  radiated  groups  of  crystals  on  dolomite,  quarts  crystals, 

Charl£8T0WN. — PyromorphiJe^  centssite,  gaUnitej  quartz. 

South  Covbntrt. — lu  Chrismau's  limestone  quarry,  near  Coventry  village^  augite,  spbene, 
graphite,  zircon  in  iron  ore  (about  half  a  mile  from  the  village). 

East  Fallowfebld. — Soapstone. 

East  Goshbn.— Serpentine,  asbestus. 

Wbst  Goshen. — On  the  Barrens,  one  mile  north  of  West  Chester,  amianthus,  serpentine,  cellular 
quartz,  Jasper,  chalcedony,  drusy  quartz,  chlorite,  marmolite,  indurated  talc,  magnesite  in  radiated 
crystals  on  serpentine,  hematite,  asbestus ;  near  R.  Taylor's  mill,  chromite  in  octahedral  crystals, 
deweyUtCj  radiated  magnesite,  aragonite,  staurolite,  garnet,  asbestus,  epidote ;  zoisite  on  hornblende 
at  West  Chester  water- workn  (not  accessible  at  present). 

New  Garden. — At  Nivin's  limestone  quarry,  broum  tourmaline,  necronite,  scapolite,  apatite,  brown 
and  green  mica,  rutile,  aragonite,  fibroUte,  kaolinite. 

Kennett.-— Actinolite,  brown  tourmaline,  brown  mica,  epidote,  tremolite,  scapolite,  aragonite;  on 
Wm.  Cloud's  farm,  sunstonel  1  sphena  At  Pearce's  old  mill,  zoisite,  ^idote,  sunstone;  sunstone 
occurs  in  good  specimens  at  various  places  in  the  range  of  hornblende  rocks  running  through  this 
township  from  N.E.  to  S.W. 

Lower  Oxford. — Gkirnets,  pyrite  in  cubic  crystals. 

London  Grove. — Rutile,  jasper,  chalcedony  (botryoidal) ;  in  Wm.  Jackson's  limestone  quarry, 
yeUaw  tourmaline^  tremolite;  at  Pusey's  quarry,  rutile,  tremolite. 

Bast  Maalborodgh. — On  the  farm  of  Baiiy  &  Brotliers^  one  mile  south  of  Unionville,  bright 
yellow  and  nearly  white  tourmaline,  chesterlite,  albite ;  near  Marlborough  meeting-house,  epidote, 
serpentine,  acicular  black  tourmaline  in  white  quartz ;  zircon  in  small  perfect  cr3*stals  loose  in  the 
soil  at  Pusey's  saw-mill,  two  miles  S.W.  of  Unionville. 

West  Marlborough. — ^Near  Logan's  quarry,  staurolite,  cyanite,  yellow  tourmaline,  rutile,  gar- 
nets ;  near  Doe  Run  village,  hematite,  scapolite,  tremolite  ;  in  R.  Rally's  limestone  quarry,  two  and 
a  half  miles  S.W.  of  IJniouville,  fibrous  tremolite,  cyamte,  scapolite. 

Newun.— On  the  serpentine  barrens,  one  and  a  half  miles  N.E.  of  Unionville,  corundum!  mas- 
sive and  crystallized,  also  in  crystals  in  albite,  ofVen  in  loose  crystals  covered  with  a  thin  coating 
of  steniite,  talc,  picr^lite,  bruciie,  green  tourmaline,  with  flat  pyramidal  terminations  in  albite, 
unionitt  (rare),  euphi-Ute,  mica  in  hexagonal  crystals, /e2(29par,  beryl/  in  hexagonal  crystals,  one  of 
which  weighs  51  lbs.,  chromic  iron,  drusy  quartz,  green  quartz,  actinolite,  emerylite,  chlorotoid,  dial- 
lage,  oligodase  ;  on  Johnson  Patterson's  &rm,  massive  corundum,  titaniferous  iron,  clinochlore,  eme- 
ryliie,  sometimes  colored  green  by  chrome,  albite,  orthodase,  hallojrsite,  margarite,  garnets,  beryl; 
on  J.  Lesley's  farm,  corundum,  crystallized  and  in  massive  lumps,  one  of  which  weighed  5200  lbs., 
diaspore  1 1  emerylite  I  eupkylUte  crystallized  !  green  tourmaline,  transparent  crystals  in  the  euphylUte, 
orthoclase;  two  miles  N.  of  Unionville,  magnetite  in  octahedral  crystals;  one  mile  E.  of  Unionville 
hematite;  in  Edwards s  old  limestone  quarry,  purple  fluor,  rutile. 
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East  KomNOHAH.-HSafi^  chrome^  aabegtua,  chromic  tron  in  octahedral  crystaJa 

West  KoTn>^GHAii.— At  Scott's  chrome  mine,  chromic  tron,  foUatwi  tak^  marmolite^  i 
chalcedony  J  rhodochrome ;  at  tiie  magnesia  quarr/,  deweyUtef  marmolite^  magnesite^  leelite^  aerpentiiia 
sand  chrome. 

East  Pikeland. — Iron  ore. 

West  Pikeland. — In  the  iron  mines  near  Chester  SpriDgs,  gtbbsiie,  tirrofi^  hydro-JtemaHU,  hema^ 
UU  (stalactitical  and  in  geodes). 

Pekk. — Garnets,  agalmatolite. 

Pen-nsbuby. — On  John  Craig's  farm,  brown  garnets,  mica  ;  on  J.  Dilworth's  farm,  near  Fairrille^ 
mvscovite  I  in  hexagonal  prisms  from  one  quarter  to  seven  inches  in  diameter ;  in  the  village  of 
Fairville,  sunsUme;  near  Brinton's  ford  on  the  Brandy  wine,  chondroditCf  aphene,  diopdde,  oeugiUi, 
coocolite ;  at  Mendenhall's  old  limestone  quarry,  fetid  quartz^  sunstonei 

P0COP8ON.— On  the  farms  of  John  Entnkin  and  Jos.  B.  Darlington,  cmdhyst 

Sadsburt. — EuHle  I  !  splendid  geniculated  crystals  are  found  loose  in  the  soil  for  seven  mika 
along  the  valley,  and  particularly'  near  the  village  of  Paricesburg,  where  they  sometimes  occur  weig^h- 
ing  one  pound,  doubly  geniculated  and  of  a  deep  red  color ;  near  Sadsbury  village,  amethyst^ 
tourmaline,  epidote,  milk  quartz. 

Schuylkill. — In  the  railroad  tunnel  at  Phcenizville,  dolomiief  sometimes  coated  with  pyrite, 
quartz  crystals,  yellow  blende,  brookite,  calcite  in  hexagonal  crystals  enclosing  pyriie;  at  the 
Wueatley,  Bbookdale,  and  Chester  Countt  lead  mines,  one  and  a  half  miles  S.  of  Phoenixville, 
ptjromorphite/  cerussitel  galenitej  angksite/  /  quartz  crystals,  chalcopyrite,  barite,  fluoritt  (white), 
stohite^  xotUfenUe!  ccUamiiie^  vanadinite,  blende/  mimetenel  native  copper,  malachite,  azuritef  limo- 
nite,  calcite,  sulphur,  pyrite,  indigo  copper,  black  oxide  of  copper,  phosphochalcite,  gersdorffite. 

Thorkbury.— On  Jos.  H.  Brinton's  farm,  muecovite  containing  acicular  ciystals  of  toormaline^ 
rutikj  titaniferoua  iron. 

Tredypprik.— Pynte  in  cubic  crystals  loose  in  the  soU, 

UwcHLAN. — Massive  blue  quartz,  graphite, 

"Warren. — Melanite^  feldspar. 

Willistown. — Moffnetite,  chromite^  actiuolite,  asbestus. 

West-Town.— On  the  serpentine  rocks  8  miles  S.  of  West  Chester,  elinochlore  f  jejferisite  t  mica, 
asbestus,  actinolite,  magnesite,  talc^  titaniferous  iron. 

East  Whiteland. — Pyrite,  in  very  perfect  cubic  crystals,  is  found  on  nearly  every  farm  in  this 
township,  quartz  crystals  found  loose  in  the  soil. 

West  Whiteland. — At  Gen.  Trimble^s  iron  mine,  atalacUHcal  hematite  !  waveQiie  /  /  in  radiated 
stalactites. 

Warwick. — ^At  the  Elizabeth  mine,  and  Keim's  old  iron  mine  adjoining,  one  mile  X.  of  Knaner- 
town,  apkme  garnet!  iu  brilliant  dodecahedrons,  flosferri,  pyroxene,  micaceous  iron^  pyrite  in  bright 
octahedral  crystals  in  calcite,  chalcopyrite  massive  and  in  single  tetrahedral  crystals,  magnetite, 
fascicular  hornblende  I  bomite,  malachite,  brown  garnet,  calcite,  byssolite !  serpentine  \  near  the  vil- 
lage of  St.  Mary's,  ipagnetite  in  dodecahedral  crystals,  meUinite^  garnet^  actinolite  in  small  radiated 
n^iules;  at  the  Hopewell  iron  mine,  one  mile  N.W.  of  St.  Mary^s,  magn/etite  in  octahedral 
crystals. 

COLUMBIA  CO. — At  Webb^s  mine,  yellow  blende  in  caldte;  near  Bloomsborg,  oiyst  magne- 
tite. 

DAUPHIN  CO.— Near  Hamhelstown.— Green  garnets,  cryst.  smoky  quartz,  feldspar. 

DELAWARE  CO. — Aston  Township. — Am/ethyst,  corundum,  emerylite,  staurolite,  fibrotile^ 
black  tourmaline,  pearl  mica,  sunstone,  asbestus,  anthopbyllite,  steatite;  near  Tyson's  mill,  gameti 
staurolite ;  at  Peter's  mill-dam  in  the  creek,  pyrppe  garnet, 

BiRUiNOHAM.— i^VoZi^  kaolin  (abundant),  crystals  of  rutile,  cmiethyst;  at  Bullock's  old  qoairy, 
zircon,  bucholziie,  nacrite,  yellow  crystallized  quartz,  feldspar. 

Blue  Hill. — Green  quartz  crystals. 

CHESSE^-^Amethyst,  black  tourm^ine,  beryl,  crystals  of  feldspar^  garnet,  cryst  pyrite,  fnotyb- 
denite,  molybdic  ochre,  chalcopyrite,  kaolin.  . 

Chichester.— Near  Trainer's  mill'-dam,  beryl,  tourmaline,  crystals  of  feldspar,  kaolin ;  on  Wnx 
Eyre's  farm,  tourmaline. 

Concord. — Crystals  of  mica,  crystals  of  fetdspor,  kaolin  abundant,  drusy  quartz  of  a  blue  and 
green  color,  meerschaum,  stellated  tremolite,  some  of  the  rays  6|  in.  diameter,  antlwphyltite,  fibrolite 
acicular  crystals  of  rutUe,  pyi*ope  in  quartz,  amethyst,  actinolite,  mangancsian  garnet,  beryl;  it 
Green's  creek,  pyrope  garnet. 

Darby.— Blue  and  gray  cyanite,  garnet^  staurolite,  zoisite,  quartz,  beryl,  chic  rite,  mica,  limonite 

^DQEMOVT.— Amethyst,  oxide  of  manganese,  crystals  ot  feldspar;  one  mile  east  of  £dgenx>Di 
Hall,  rutile  in  quartz. 
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Gbbbv's  Coexe. — (TorfM^  (so-called  pyrope). 

Marplb.— 2l>urma2tVie,  andcUttaite^  amethyst,  acHnohte^  anthcphyUite,  talo^  radieUed  adinoUte  k  talc^ 
ciromite^  drusy  quartz,  beryl,  cryat.  pyrite»  Otofiic  iron  in  quartz,  chlorite. 

MiDDLETOWK. — AnUthyst,  beryl,  black  mica,  mica  with  reticulated  magnetite  between  the  plateSi 
manganesian  garnets!  large  trapezobedral  crystals,  some  8  in.  in  diameter,  indurated  talc,  hexagonal 
crystals  ofrutHe,  orystais  of  mica,  green  quartz!  ani?iopkyUit6t  radiated  tourmaline,  staurolite,  titanic 
iron,  fibrolite.  serpentine;  at  Lenui,  chlorite,  green  and  bronze  vermicuiite!  green  feldspar ;  at  Min- 
eral Hill,  fine  crystals  of  corundum,  one  of  which  weighs  If  lbs.,  aciinoUte  in  great  variety,  bronzite, 
green  fddapar,  moonstone,  sunstone,  giaphic  granite,  magnesite, octahedral  crystak  ofcharomite  in  great 
quantity,  beryl,  chalcedony,  asbestus,  fibrous  homblmide,  rutile,  staurolite. 

NEWTOWN.---Serpentine,  hematite. 

Upper  FBX)VU}mxoE.-^AnthophylUte,  tremoUte^  radiated  asbesius,  radiated  acUnoUte^  tourmaline, 
beryl,  green  feldspar,  amethyst  (one  found  on  Morgan  Hunter^s  farm  weighmgorer  7  lbs.),  andcUusiie 
(one  terminated  crystal  found  on  tlie  farm  of  Jas.  Worrall  weighs  7^  lbs.  j ;  at  Blue  Uiil,  very  fine 
crystals  of  blue  quartz  in  chlorite,  amianthus  in  serpentine. 

Lower  Providence. — Amethyst,  green  mica,  garnet,  large  crystals  ot  feldspar!  (some  over  100 
lbs.  in  weight). 

Radnor. —  Oarjiet,  marmolite,  deweylite,  chromite,  asbeatus,  magnesite,  talc^  blue  quarts,  picro- 
lite,  limonite,  magnetita 

SpRXNcnELD. — Andalusite,  tourmaUne,  beryl,  titanic  iron,  garnet ;  on  Fellas  Laurel  Hill,  bery], 
garnet ;  near  Seattle's  mill,  staurolite,  apatite ;  near  Lewis's  paper-mill,  tourmaline,  mica, 

Thornburt. — Amethyst. 

HU^TINGIX)N  00.— Near  Frankotowk. — ^In  the  bed  of  a  stream  and  on  the  side  of  a  hill, 
fibrous  celesttie  (abundant),  quarto  crystals. 

LANCASTER  CO.— Drumorb  Towkbhip.— Quart?,  crystals. 

Fulton. — At  Wood's  chrome  mine,  near  the  village  of  Texas,  bruciteH  zaratite  (emerald 
nickel),  pennite  !  ripidolite  !  kammererite  !  balHmorite,  Aromic  iron,  willlamsite,  chrysolite  !  marmo- 
lite, picrolite,  hydromagnesite,  dolomite^  roagnesite,  aragonite^  calcito,  serpentine,  hematite,  menacca- 
nite,  gentbite,  chrome-garnet,  bronzite ;  at  Low's  mine,  hydromagnesite^  brucitB  (lancasterite),  picro- 
lite, magnesite,  wiUiamsite,  chromic  iron,  talc,  zaratite,  baltimorite,  serpentine,  hematite ;  on  M. 
Boice*8  farm,  one  mile  N.W.  of  the  village,  pyrite,  in  cubes  and  various  modifications,  anthophyUite ; 
near  Rock  Springs,  chalcedony,  carnelian,  moss  agate^  green  tourmaline  in  talc,  titanic  iron,  octaJudral 
magnetite  in  cJiXorite;  at  Reynold's  old  mine,  calcite,  talc,  picrolite,  chromite. 

Gap  Mines. — Chalcopyrite,  pyrrhotite  (niccoliferous),  miUerite  in  botryoidal  radiations,  vivianite  I 
(rare),  actinolite,  pyroxene  crystals,  siderite, 

Pequba  Valley. — Eight  miles  south  of  Lancaster,  argentiferous  galeniteYsaid  to  contain  250  to 
300  oz.  of  silver  to  the  ton  ?),  vauquelinite  at  Pequea  mine ;  four  miles  N.W.  of  Lancaster,  on  the 
liancaster  and  Harrisburg  Bailroad,  calamine,  galenite,  blende;  pyrite  in  cubic  crystals  is  found  in 
great  abundance  near  the  city  of  Lancaster;  at  the  Lancaster  zinc  mines,  calamine,  blende,  tennant- 
ite?  smithsoniie  (pseud,  of  dolomiteX  auricMlcite, 

LEBANON  00. — Cornwall. — Magnetite,  pyrite  (oobaltiferons),  chalcopyrite,  native  copper, 
azurite,  malachite,  ehrysocoUa,  cuprite,  allophane,  brochantite,  serpentine,  quartz  paeudomorphs;  gale- 
nite  (with  octahedral  cleavage),  fluorite. 

LEHIGH  CO. — Friedensvillb. — At  the  zinc  mines,  calamine,  smithsonite,  hydrozincite,  massive 
blende,  sulphid  of  cadmium,  quartz,  allophane,  ziDciferous  clay ;  near  AUentown,  magnetite,  pipe- 
iron  ore ;  near  Bethlehem,  od  3.  Mountain,  aUanite,  with  zircon  and  altered  sphene  in  syenite, 
magnetite,  black  spinel,  tourmaline. 

MONROE  CO. — In  Cherry  Valley. — Calcite,  chalcedony,  quartz;  in  Poconao  Valley,  neai 
Judge  Mervine's,  cryst  quartz. 

MONTGOMERY  CO. — Conshohocken. — Fibrous  tourmaline,  titanic  iron,  aventurme  quarts, 
phvllite;  in  the  quarry  of  Greo.  Bullock,  calcite  in  hexagonal  prisms,  aragonite. 

Lower  Providence.— At  the  Perkiomen  lead  and  copper  mines,  near  the  village  of  Shannonville, 
azurite,  blende,  galenite,  pyromorphite,  cerussite,  wulfenite,  anglesite,  barite,  calamine,  chalcopyrite, 
malachite,  chrysocolla,  brown  spar. 

White  Marsh. — At  D.  0.  Hitner's  iron  mine,  fivo  and  a  half  miles  from  Spring  Mills,  limonite 
in  geodes  and  stalactites,  gothite,  pyrolusite,  wad,  lepidocrocite ;  at  Edge  Hill  Street,  North  Penn> 
ijylvania  Railroad,  titanic  iron ;  one  mile  S.  W.  of  Hitner's  iron  mine,  limonite,  velvety,  stalactitic,  and 
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fibrous,  fibres  three  inches  lon^,  gSthite^  pyrolusite,  velvet  manganese^  wad ;  near  ITarble  H&II,  a 
Hitner^s  marble  qoany,  white  marble,  g^oular  barite,  resembling  marble ;  at  Spring  Mills,  limo^^ 
ite ;  at  Flat  Rock  Tunnel,  opposite  Manayunk,  etilbUe^  heuUxndUe^  chdbctsitej  beryl,  feldspar,  mics. 

NORTHUMBERLAND  CO.— Opposite  SEiiKSQROrB.— Calamine. 

NORTHAMPTON  CO.— Near  Eastox.— ^trom/  (exhausted),  nephrite,  coccolite,  trenoolite. 
pyroxene,  sab  lite,  limonite,  magnetite,  purple  calcite. 

PHILADELPHIA  CO.— Erankpord.— On  the  Philadelphia,  Trenton  and  Connecting  Rail 
road,  basinite;  at  the  quarries  on  Frank  ford  Creek,  stilbito,  molybdenite,  hornblende;  on  the  Con* 
necting  Railroad,  wad,  earthy  oobalt. 

Faiiuioumt  Water  Wore& — In  the  quarries  opposite  Fairmount,  lime  taranife  I  copper  uraniie^ 
crystals  of  fddspar,  beryl,  pseudomorphs  after  beryl,  tourmaline,  albite,  wad,  menaocanite. 

GoRGAS'  and  Crease's  Liane. — Tourmaline,  cyauite,  staurolite,  hornatone. 

Hestonvillb. — Alunogen,  iron  alum. 

Heft's  Mill. — Alunogen,  tourmaline,  cyanite,  titanic  iron. 

Manayukk. — At  the  soapstone  quarries  above  Manayunk,  talc,  steaUte^  chlorite,  Termiculite^ 
anthaphyUitej  staurolite,  dolomite,  apatite,  asbestus,  brown  spar,  epaomite. 

Magarge's  Paper-milL — Staurolite,  titanic  iron,  hyalite,  apciiiey  green  mica,  iron  garnets  in 
great  abundance. 

McKinney's  Quarry,  on  Rittenhouse  Lane. — Feldspar,  apatUe^  eUXbik^  natrolite,  heidaaidUe^  epi- 
dote,  hornblende,  erubeecite,  malachite. 

SCHUYLKILL  CO.— Tahaqua,  near  Pottsyille,  in  coal  mines.— XoaZtn^ 


DELAWARE. 

NEWCASTLE  CO.— Brakdtwike  SPBiKGa— Pt<c7u)2n'^  fibroUte  abundant,  sahlite^  pyroxene ; 
Brandywine  Hundred,  muscovite,  enclosing  reticulated  magnetite. 

Dixon's  Feldspar  Quarries,  six  miles  N.W.  of  Wilmington  (these  quarries  have  been  worked 
for  the  manufacture  of  porcelain). — Adularia,  albite,  oUgodase,  beryl,  apatite,  cinna/mon-^iane  /  !  (both 
granular  like  that  from  Ceylon,  and  crystallized,  rare),  magnesite,  serpentine,  asbeatus,  black  low- 
malinel  (rare),  indicoUtef  (rare),  sphene  in  pyroxene,  cyanite. 

Dupont's  Powder  Milia — *■  Hypersthene." 

Eastburn's  Limestone  Quarries,  near  the  Pennsylvania  line.— 2V«moZi^  brarmte. 

Qua rryville.— -Garnet,  spodumene,  flbrolite,  sillimanite. 

Near  Newark,  on  the  railroad. — Spbserosiderite  on  drusy  quartz,  Jasper  (ferruginous  opal),  cryst 
epatbic  iron  in  the  cavities  of  cellular  quartz. 

Way's  Quarry,  two  miles  south  of  Centreville. — Feldspar  in  fine  cleavage  massefl,  cgpaiite,  mkii^ 
ieweyliU,  granular  quartz. 

Wilmington. — In  Christiana  quarries.  metaUoidal  diaSage, 

Kennett  Turnpike,  near  Centreville.— Cyanite  and  garnet. 

HARFORD  CO.— Cerolite. 

KENT  CO.— Near  Middletown,  in  Wm.  Polk's  mari  pita.—  Vivtaniiel 
On  Chesapeake  and  Delaware  Canal.— Retinasphalt,  pyrlte.  amber 

SUSSEX  CO.— Near  Cape  Henlopen.— Yivianite. 


MARYLAND. 

BALTDfOBB  (Jones's  Falls,  If  miles  fVom  B.).— Chabazite  (haydenite),  henlandite  (beanmoiitilB  of 
Levy),  pyrite,  lenticular  carbonate  of  iron,  muM,  stilbite. 
Sixteen  miles  from  Baltimore,  on  the  Gunpowder. — Graphite. 
Twenty-three  miles  from  B.,  on  the  Gunpowder. — IbL% 
Twenty-five  miles  from  B.,  on  the  Gunpowder. — Magnditey  spkent,  pycnite, 
Thirty  miles  from  B.,  in  Montgomery  Go,,  on  farm  of  S.  Eliot.— Gold  in  qoarts. 
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Kigltt  to  twonty  miles  north  of  B^  in  limestone. — TremoHtef  au^ikj  pi/rite^  brown  and  yellow 
tourmaline. 

Fifteen  miles  north  of  B.— iS^*5lue  chakedony  in  granular  limestone. 

Eighteen  miles  north  of  B.^  at  Scott's  mills. — MagneHie^  cyanite. 

Babs  BiUA^Chromitey  aabestusj  tremoUte^  kUc,  hornbleude,  serpentine^  chalcedony,  meerschaom 
balttmorito,  cfuUcopyrite^  magnetite. 

Cape  Sable,  near  Magothy  R. — ^Amber,  pyrite,  alum  slato. 

Carboll  Co. — Near  Sykesville,  Liberty  Mines,  gold,  magnetite,  pyrite  (octahedroTu),  ehakopyrite, 
Hunsito  (carroUito) ;  at  Patapsoo  Mines,  near  Finksburg,  bomite,  maUiehitej  siegenite.  litmmte,  rem- 
ingtonUe^  magnetite,  ckaicopyriU ;  at  Mineral  Hill  mine,  bomite^  chalcopyrite,  ore  of  nickel  (see 
above),  gold,  magnetite. 

Cecil  Co.,  north  part. — Chromite  in  serpentine. 

CooFTOWK,  Harford  Co.-— Olive-colored  tourmaUm,  diaOagej  tah  of  green,  blue,  and  rose  colore 
ligniform  asbestus^  chromitej  serpentine. 

Deea  ORESK.^Magnetite  1  in  chlorite  slate. 

Fbedebick  Co.— Old  Liberty  mine,  near  Liberty  Town,  black  copper,  malaohito,  cbaloodte^  spe> 
cular  iron ;  at  Dollyh'yde  mine,  bamiiey  chalcopyrite,  pyrite,  argeutiferouB  galenite  in  dolomite* 

MONTGOMERT  Co. — Oxyd  ofmangameee, 

SoHBBSBT  and  Woboestee  Coa,  north  part — Bo^'^vnore,  vivianite, 

St.  Mabt'8  Riyeb. — Oypsum!  in  day. 

VIRaiNIA  A2in)  DISTBIOT  OF  COLUMBIA. 

Albkmable  Cc  a  little  west  of  the  Green  yLtA^^SteaJtHe^  graphitet  galena 

AuHERST  Co.,  along  the  west  base  of  Buffalo  ridge. — Cojpper  ores^  etc 

AuondTA  Co.— At  Weyer's  (or  Weir's)  cave^  sixteen  miles  northeast  of  Staunton,  and  eighty-one 
niles  northwest  of  Richmond,  calcite,  stalactites. 

BuoEDraHAM  Co. — Gold  at  Gamett  and  Moseley  mines,  also  pyrite,  pyrrhotite,  caldte,  garnet; 
at  Eldridge  mine  (now  London  and  Virginia  mines)  near  by,  and  the  Buckingham  mines  near 
MaysvUle^  gold,  auriferous  pyrite,  chalcopyrite,  tennantite,  harite;  cyamte^  tourjndUne,  actinoUte, 

Chestebfisld  Co. — Near  this  and  Richmond  Co.,  bituminous  coal,  native  coke. 

Culpepper  Co.,  on  Rapidan  river.— Gold,  pyrite. 

FBA2na.iK  Co. — Grayish  steatite. 

Fauquieb  Co.,  Bamet's  mills. — Asbestus ;  gold  mines,  laritef  caldte. 

Flutamna  Co.— €k>ld  at  Stockton's  mine;  also  totradymito  at  "TeUurinm  mine." 

PHENI2  Copper  mines. — ChcUcopyritej  etc. 

Geobostown,  D.  C— Rutilei 

Goochland  Co. — Gk>ld  mines  (Moss  and  Busby^s). 

Habpeb'8  Febby,  on  both  sides  of  the  Potomac. — Thuringito  (owenite)  with  quartz. 

Jeffebson  Co.,  at  Shepherdstown.— Fluor. 

Kenawha  Ca — At  Kenawha,  pe^kurrif  brine  springs,  cannel  coal. 

Loudon  Cck^Tabuiar  quartz,  prase,  pyrite,  talc,  chlorite,  soapsUme,  asbestos,  ekromUe,  adinoUte, 
quartz  crystals  ;  micaceous  iron,  bomite,  malachite,  epidote,  near  Leesburg  (Potomac  mine). 

Louisa  Co. — Walton  gold  mme,  gold,  pvrite,  chalcopyrite,  argentiferous  galenite,  siderite,  blende^ 
anglesito ;  boulangerite,  blende  (at  Tinders  mine). 

Nelson  Co. — Galenite,  chalcopyrite,  malachite. 

Obange  Co.— Western  part,  Blue  Ridge,  specular  iron;  gold  at  the  Orange  Grove  and  Yauduse 
gold  mines,  worked  by  the  "  Freehold  *'  and  *'  Liberty  "  Mining  Companies. 

RoCEBBrnGE  Co.,  three  miles  southwest  of  Lexington. — ^Barite. 

Shenandoah  Co.,  near  Woodstock. — Fluorite. 

Mt.  Alto,  Blue  Ridge.— Argillaceous  iron  ore. 

Spotsylvania  Ca,  two  miles  northeast  of  Chancellorville.— CVamfe;  gold  mines  at  the  junction 
of  the  Rappahannock  and  Rapidan;  on  the  Rappahannock  (Marshall  mine);  Whitehall  mine, 
affording  also  totradymito. 

Staffobd  Co.,  eight  or  ten  miles  from  Falmouth. — Micaceous  iron,  gold,  tetradymite,  silver, 
galenite,  vivianite. 

Washington  Co.,  eighteen  miles  from  Abingdon. — Rock  salt  with  gypsum. 

Wythb  Co.  (Austin's  minesy-^Cerussite,  miniuin,  plumbic  ochre,  blende,  calamine,  galenite. 

On  the  Potomac,  twenty-five  miles  north  of  Washington  dty. — Kative  svUphwr  in  fray  oompaoi 
limestone. 

NORTH  CAROLINA. 
Afln  GOi — ^Malachite,  chalcopyrite. 
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BuNOOMBB  Co. — Corundum  (from  a  boulder^  mcargaritt^  corundophillte,  gatmet^  coromite,  barite 
flttorite,  rucile,  iron  ores,  ozyd  of  mangaoese,  eircan, 

Burke  Co. — Gold,  monazite,  zircon,  beryl,  corundum^  garnet^  sphene,  graphite^  iron  ores. 

Cababbus  Co. — Phenix  Mine,  gold,  barite,  ckalcopyriie^  Auriferous  pyrite,  quartz  paeadomorph 
after  barite,  tetradymite;  Pioneer  mines,  gold^  limonite,  pyrolusite,  barnhardUte^  wolfram^  schediie^ 
tungstate  of  copper,  tungstite,  diamond,  chrysocolla,  cbalcocite,  molybdenite,  chakiopyrUe^  pyrtie ; 
White  mine,  needle  ore,  chalcopyrite,  barite;  Long  and  Muse^s  mine,  ai^ntiferous  galenite,  pyrite^ 
chaloopyrite,  limonite;  Boger  mine,  tetradymite;  Fink  mine,  valuable  copper  ores;  Mt  Makins^ 
tetrabedrite,  magnetite,  talc,  blende,  pyrites,  proustite,  galenite ;  Bangle  mine,  scheelite. 

Caldwell  Co. — Chromite. 

Chatham  Co. — Mineral  coal,  pyrite. 

Ch£B0K£E  Co. — Iron  ores,  gold,  galenite,  corundum,  rutile. 

Davidson  Co. — King's,  now  Washington  mine,  native  silver,  oerussite,  anglesite,  scbeelite,  pyro- 
morphite,  galenite,  blende,  malachite,  black  copper,  ioaoeidiU^  garnet,  stilbite;  five  miles  from 
Washington  mine,  on  Faust's  farm,  gold,  tebradymitt,  oxyd  of  bismuth  and  tellurium,  chalcopTrite, 
limonite,  spathic  iron,  epidote ;  near  Squire  Wand's,  gold  in  crystals,  electrum« 

FBANKLDf  Co. — At  Partis  mine,  diamonds. 

Gaston  Co. — ^Iron  ores,  corundum,  margarite ;  near  Crowder's  Mountain  (In  what  was  formerly 
Lincoln  Co.),  kasuLUe^  cyanite,  garnet^  ^phite;  also  twenty  miles  northeast,  near  south  end  of 
Clubb's  Mtn.,  lazulite,  cyanite,  talc,  rutile,  topaz^  pyrophyUUe, 

Guilford  Co. — McCuUoch  copper  and  gold  mine,  twelve  miles  from  Greensboro*,  gcld^  pyt  ite, 
chakopyrite  (worked  for  copper),  quoHZj  spathic  iron.  The  Korth  Carolina  Copper  Co.  are  working  tba 
copper  ore  at  the  old  Fentress  mine ;  at  Deep  River,  oom^ct  pyrophyUUe  (worked  for  slate-pencila). 

Hendebson  Co. — Zireonf  sphene  (xanthitane}. 

Jaceson  Co.r-Alunogen  f  at  Smoky  Mt. ;  at  Webster,  serpentine,  chromile,  genthite,  chrysoHie, 
tala 

Lincoln  Co. — Diamond ;  at  Randleman's,  avMthystt  rose  quartz. 

Macon  Co.— Chromite. 

McDowell  Co. — Brookite,  monazite,  corundum  in  small  crystals  red  and  white,  zireona^  g^niet^ 
beryl,  sphene,  xenotime,  rutile,  elastic  sandstone,  iron  ores,  pyromelane. 

Mecklenburg  Co. — Near  Charlotte  (Rhea  and  Csthay  mines)  and  elsewhere,  chjakopyrite,  gold; 
chalcotrichite  at  McGinn's  mine ;  bamhardtite  near  Charlotte ;  pyropbyUite  in  Cotton  Stone  Moun- 
tain, diamond ;  Flowe  mine,  scbeelite,  wolframite ;  Todd's  Branch,  moTUtzite, 

Montgomery  Co. — Steele's  mine,  ripidolite,  albite. 

Moore  Co. — Carbonton,  compact  pyrophyllite. 

Rowan  Co.— Gold  Hill  mines,  thir^-eight  miles  northeast  of  Charlotte,  and  fourteen  from  Salis- 
bury,  gold,  auriferous  pyrite;  ten  miles  from  Salisbury,  feldspar  in  crystals,  UsmuUdne, 

Rutherford  Co. — Goldf  graphite,  bismuthic  gold,  diamond,  euclase,  paeudomorpJunu  quartz^  dial- 
cedony,  corundum  in  small  crystals,  qndote,  PV^ope,  brookite,  zircon,  monazite,  rutherfbrdite^ 
samarskite,  quaariz  crystals,  itacolumite;  on  the  road  to  Cooper's  Gap,  cyanito. 

Stokes  and  Surrey  Co&— -Iron  ores,  graphite. 

Union  Co. — Lemmond  gold  mine,  eighteen  miles  from  Concord  (at  Stewart's  and  Moore's  mine), 
gold,  quartz,  blende,  argentiferous  galenite  (containing  29*4  oz.  of  gold  and  86*5  oz.  of  Bilver  to  th« 
ton,  G^nth),  pyrite,  some  chalcopyrite. 

Yancey  Co. — Iron  ores,  amianthus,  ehromite, 

SOUTH  CAROLINA. 

Abbeville  Dist. — Oakland  Grove,  gold  (Dorn  mine),  galenite^  pyromorphito,  amethyst)  gameC 

Anderson  Dist. — At  Pendleton,  acHnoUte,  galenite,  kaolin,  tonimaJtine, 

CaAitLBaTOis,^Seleiute. 

Cheowee  Valley.— Galenite,  tourmaline,  gold. 

Chesterfield  Dist.— Gold  (Brewer's  mixf^),  talc,  chlorite,  pyrophyllite,  pyrite^  native  bifmuth, 
sarbonate  of  bismuth,  red  and  yellow  ochre,  whetstone,  enai^te. 

Darunqton. — Kaolin. 

Edgefield  Dist.— Psilomelane. 

Greenville  Dist.— Galenite,  phosphate  of  lead,  kaolin,  chalcedony  in  buhrscone^  beiyl,  phmiF 
bago,  epidote,  tourmaline, 

KERSHAW  Dist.— i?tt«fcL 

Lancaster  Dist. — Gold  (Bale's  mine),  talc,  chlorite,  cyanite,  elastic  sandstone^  pyrite;  ^Id  ate 
at  Blackman's  mine,  Massey's  mine,  Ezell's  mine. 

Newberry  Dist.— Leadhillite  (?). 

Pickens  Dist. — Gold,  manganese  ores,  kaolin. 

Richland  Dist  -Chiastolite,  novaculite. 
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Spartanburg  Dist. — Magndiit,  chalcedony,  hematite;  at  the  Oowpens, limonite^  graphiie^  lion^ 
■tone,  copperas;  Morgan  mine,  leadhillite,  pyromorphite,  cerossite. 
SuHTER  DiST. — Agate. 

Union  Dist.— Fairforeat  gold  mines,  pyrite,  chalcopyrite. 
York  Dist. — Limestones,  whetstonesi  witberite,  barite. 

GEORGIA. 

Burks  and  ScRnrxN  Go&— Hyalite. 

Cherokee  Co.— At  Canton  Mine,  chalcopyrite,  galenite,  claosthalite^  plumbogammite,  bltdb 
Dockito,  mispickdf  lanthanite,  harrisite^  combmite,  pyromorphite,  automolite,  sine,  staurolito,  cyanite; 
at  Ball-Ground,  spodumene. 

Clark  Co.,  near  ClarksvUle. — Gold,  aenoHme,  Eiroon,  rutile,  cyanite,  specular  iron,  garnet, 
quartz. 

Dade  Co. — Halloysite,  near  Rising  Fbwn. 

Fannin  Co. — StauroUie^  chalcopyrite. 

Habersbax  Oo,-^  OoJd,  iron  and  copper  pyrites,  gakniUe^  hornblende^  garnet,  quartz,  kaoUnite^ 
aoapstone,  chlorite,  rvitCU,  iron  ores,  tourmaline,  staurolite^  zircon. 

Hall  Co. — Oold^  quartz,  kaolin,  diamond. 

Hancock  Co. — Agate,  chalcedony. 

Heard  Co. — Molyodite,  quartz. 

Lincoln  Go.^LamHten  ruHlen  hematite,  cyanite,  menaocanite^  pyrophyUite^  gold,  itacolu* 
mite  rock. 

LuuPKiN  Co. — At  Field's  gold  mine  near  Bahlofiega,  gold,  tetadymite,  pyrrfaotite,  ddorite^  me< 
naocanite^  allanite,  apatite. 

Rabun  Co.— Gold,  chaieopyrite. 

Washinoton  Co.,  near  SaundersTille. — WaveOite,  flre  opaJL 

ALABAMA. 

Bibb  Co.,  Centreyille.— J^on  ores^  marble,  hcarUe,  coal,  cobalts 

TuBOALOOSA  Co.— C^  galenite,  pyrite,  vivianite,  limonite^  calcitOj  dolomite,  cyanite,  steatite, 
quartz  crystals,  manganese  ores. 

Benton  Co. — ^Antimonial  lead  ore  (boulangerite  ?). 

FLORmA. 

Near  Tampa  Bat.— 'Limestone^  sulphur  springs,  chalcedony,  camelian,  agate^  mliclfied  shelli 
•ndoorala. 

KENTUCKY. 

Anderson  Co.— Gklenite^  barite. 

CuNTON  Co. — Geodes  of  quartz. 

Crtttenden  Co. — Galenite^  flaorite,  caldte. 

Cumberland  Co.— At  Mammoth  Cave,  gypsum  rosdies  I  ct\Ai^  stalactites^  nitre^  epeomUa. 

Fayette  Co. — Six  miles  N.E.  of  Lexington,  galenite,  barite,  witherite^  blende. 

LifiNQSTONB  Co.,  near  the  line  of  Union  Co. — Galenite,  chalcopyrite. 

AMERCER  Co. — At  McAfee,  fluorite^  PV^  oalctte,  barite,  celestite. 

Owen  Co. — Galenite,  barite. 

TENNESSEE. 

Brown's  Creek.— Gitenite,  blende,  barite,  celestite. 

Carter's  Co.,  foot  of  Roan  Mt. — SdhUte^  magnetite. 

Claibormb  Co. — Cakmint^  galenite,  smithsonite,  chlorite,  steatite,  magnetite. 

GocKE  Co.,  near  Brush  Creek. — CacoxeneT  kraurite,  iron  sinter,  stilpnosiderite,  brown  hematitei 

Dayidson  Co. — Selenite,  with  granular  and  snowy  gypsum^  or  alabaster,  crystallized  and  corn- 
pact  anhydrite,  fluarite  in  crystals  ?  cakite  in  crystals.  Near  Nashville,  blue  celestite  (crystallized, 
fibrous,  and  radiatedX  with  barite  in  Umestone.  Haysboro',  galenite^  blende,  with  barite  as  the 
gangae  of  the  ore. 

I>iCK80N  Co.— Manganite. 
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JxFFEBSON  Co.«— CXxZamtntf,  galenite,  fetid  barite. 

Knoz  Go. — Magnesian  limestone,  native  iror^  variegaied  marbles  t 

Maxtbt  Co. — Wavellite  in  limestone. 

Morgan  Co. — Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Ducktown  mines,  southeast  comer  of  State.— BZocA;  copper!  chaloopjrito,  pjnte, 
native  copper,  bornite,  rutile,  zoisite^  galenite,  harrigite^  alisonite,  blende,  pyroxene^  tremoiUe,  ««<• 
phates  of  copper  and  iron  in  stalactites,  allophane,  rabtite,  chalcocite  (ducktownite),  chalootridiiU, 
azurite,  malachiie,  pyrrhotite^  Umonite. 

BOAN  Co.,  eastern  declivity  of  Cumberland  Mts. — Wavellite  in  limestona 

Sevieb  Co.,  in  caverns. — Epsom  salt,  soda  alum,  saltpetre,  nitrate  of  lime,  Jyreocia  fnorUe. 

Smith  Co.— Fluorite. 

Smoky  Mt.,  on  declivity.— -Hornblende,  garnet,  staurolite. 

Whitb  Co.— Mfe-e. 

OHIO. 

Bainbeidos  (Copperas  Mt,  a  few  miles  east  of  B.). — Caldte^  barite,  pyrite,  copperas^  alam. 

Oanfield. — Oypsum  I 

Duck  Creek,  Monroe  Co. — Petroleum. 

Lake  Esie.— Strontian  Island,  ceUsUte!  Put-in  Bay  Island,  edestUe!  nUphwrl  caldte. 

LiVEHPOOL, — Petroleum. 

Mabietta.— Argillaceous  iron  ore;  iron  ore  abundant  also  in  Scioto  and  lAwrenoe  Ooiw 

OiTAWA  Co.— Gypsum, 

FoLAjaK-^Oypsum  / 

MICHIGAN. 

Brest  (Monroe  Co.).— CyciA;^  amethystine  quartz^  apatite,  oelestite. 

Grakd  Rapids. — Seknite^  fib.  and  granular  gypsum,  ccUdte^  dolomite^  anhydrite. 

Lake  Superior  MiNiNa  Region. — The  four  principal  regions  are  Keweenaw  Point,  Isle  Royale, 
the  Ontonagon,  and  Portage  I^e.  The  mines  of  Keweenaw  Point  are  along  two  ranges  of  eleva- 
tion, one  known  as  the  Greenstone  Range,  and  the  other  as  the  Southern  or  Bohemian  Rango 
(Whitney).  The  copper  occurs  in  the  trap  or  amygdaloid,  and  in  the  asaodated  conglomerate. 
Native  copper  I  na;tive  silver!  chalcopyrite,  horn  silver,  gray  copper,  manganese  ores,  epidote, 
prehnitey  laumontitej  datolitey  heulandite,  orthoclase,  analciie,  chabazite,  compact  datolite,  diryso- 
colla,  mesotype  (Copper  Falls  mine),  leonhardite  (ib.),  analdte  (ib.),  apophyllite  (at  Cliff  mine),  «7of- 
lashnite  (ib.),  eaJc  spar!  qtiartz(}n  crystals  atMinnesoCa  mine),  compact  datolite,  orthoclase  (Superior 
mine),  saponiie^  blade  oxyd  of  copper  (near  Copper  Harbor,  but  exhausted),  chrysooolla ;  on  Cho- 
colate River,  galenite  and  suIpUid  of  copper;  chalcopyrite  and  native  copper  at  Preeq*  Isle;  at 
Albion  mine,  domeykite;  at  Prince  Vein,  barite^  cakitt,  ameihyst;  at  Michipicoten  Ids.,  copper 
nickel,  stilbite,  analdte ;  at  Albany  and  Boston  mine.  Portage  Lake,  prehnitt,  asnaidte^  orthoclase, 
cuprite;  at  Sheldon  location,  domeykite^  whitneyite^  algodonite;  Isle  Royale  mine.  Portage  Lake, 
compact  datolite ;  Quiucy  mine,  calcite,  compact  datolite. 

Marquette. — Manganite,  galenite ;  twelve  miles  west  at  Jackson  ML,  and  other  mineS|  Jhemaiitet 
Umonite,  gdihite !  magnetite,  jasper. 

Monroe.— Aragonite,  apatite. 

Point  aux  Peaux  (Monroe  Co.). — Amethystine  qucariz,  apati^  oelestite,  cakUe, 

Saginaw  Bat.— At  Alabaster,  gypswm. 

Stony  Point  (Monroe  Ca). — Apatite,  amethystine  quartz,  celestite,  calcite. 

ILUNOia 

Gallatin  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  miles  from  Shawneetown, 
down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. — Violet  fluorite  !  in  oarbonifertms  lime 
stone,  barite,  galenite,  blende,  brown  iron  ore. 

Hancook  Co.— At  Warsaw,  quarts  geodes!  containing  calcite!  chakedonyf  doHomite,  blende t 
brown  spar,  pyrite,  aragooite,  gypsum,  bitumen. 

liARDiN  Co.— Near  Rosiclare,  cakite,  galenite,  blende;  five  miles  back  from  Elizabetbtown,  bog 
iron  ;  one  mQe  north  of  the  river,  between  Elizabethtown  and  Rosidare,  nitre. 

Jo  Bayies  Co. — At  Galena,  galenite,  calcite^  pyrUe^  blende;  at  Manaden's  digging^  gaihmki 
blende,  cerussite,  pyrite  !  in  stalactitic  forms. 

JOLIET. — Marble. 

QuiNCT. — Calcite!  pyrite. 

Scales  Mound.— Barite,  pyrite.     • 
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INDIAHfjL 

LnasTOMB  Cayxbhs  ;  Corydon  GavM,  etc.— J^Mom  salt 

In  most  oT  the  aouUiweet  oountiea,  pyrite,  stOphate  of  iron,  and  feaihar  dbm;  on  Sugar  Creek^ 
pjrito  and  suiphaie  of  iron;  m  sandfitone  of  Lloyd  Co.,  near  the  Ohio,  gypsum;  al  the  top  of  tiie 
faioe  limeetone  formation,  hrown  tpar^  cakite, 

MIKKESOTA. 

North  Snoiue  of  L.  Superior  (range  of  hills  running  nearly  northeast  and  southwest,  extending 
from  Fond  du  Lao  Superieure  to  the  Kamanistiqueia  River  in  upper  Canada). — Scoleciie,  cgaophyUitej 
prehnik,  stUbite,  laumanHt«f  ?teulandite,  harmotome,  thomaonitOi  }fw?ri^  hank,  tourmaUne,  epidote, 
hornblende,  calcitei  quartz  crystals,  pyrite,  magnetite,  steatite,  blende^  black  oxyd  of  copper,  mala- 
chite, native  copper,  chalcopyrite,  amethystine  quartz,  ferruginous  quartz,  chakedony,  earndian, 
agaie,  drusy  quartz,  hyalite?  fibrous  quartz,  jasper,  prase  (in  the  debris  of  the  lake  shore),  dogtooth 
.spar,  augite,  native  silver,  apodumene?  arsenate  ol  cobalt?  chlorite;  between  Pigeon  Point  and 
FoDd  du  Lac,  near  Baptism  River,  saponite  (thalite)  in  amygdaloid. 

Kettle  River  Trap  Raxoe.— Epidote,  nail-head  calcite,  amethystine  quartz,  calcite,  undeter* 
mined  zeolitea,  saponite. 

Stillwater.— j^lende. 

Falls  of  the  St.  Croix.— Green  carbonate  of  copper,  native  copper,  epidote,  nail-head  spar. 

Raott  Lak&— Actinolite,  tremolite^  fibrous  hornblende^  garnet,  pyrite,  magnetite,  steatite. 

WISCONSIN. 

Bio  Bull  Falls  (near). — ^Bog  iron. 

Blxte  Mouvds.— Cerusate. 

Lao  du  Flambeau  R. — Garnet,  pyanite. 

Left  Hand  R.  (near  small  tributary).— Malachite^  chaloocite,  native  copper,  red  copper  ore 
earthy  malachite,  epidote,  chlorite  f  quartz  crystals. 

Linden. — CfoienUe,  amithsonite,  hydroeincite. 

Mineral  Point  and  vicinity.— -Copper  and  lead  ores,  chrysocolla,  azurite  I  chalcopyrite,  malachite. 
galenUe,  cerussite,  anglesite,  blende,  j^yn'fe,  barite^  cakits,  marcasite,  amitJisonite  I  (so-called  dry-bone) 

Montreal  River  Portage. — Galenite  in  gneissoid  granite. 

Sank  Co. — Specular  iron  I  malachite,  chalcopvrite. 

Shullsburg.— (To^mtto/  blende,  pyrite;  at  Emett's  diggings,  galenite  and  pyrite. 

IOWA. 

Du  BuQUS  Lead  Mines^  and  elsewhere. — Oaknite!  cakUe,bknde,  black  oxyd  of  manganese;  a( 
Ewing's  and  Sherard's  diggings,  emithsonite,  calamine ;  at  Dea  Moines,  quartz  crystals,  selenite ; 
Makoqueta  R.,  hroum  iron  ore;  near  Durango,  galenite. 

Cedar  River,  a  branch  of  the  Des  Moines.— <SSe2e»i(^  in  crystals,  in  the  bituminous  shale  of  the 
ooal  measures;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant;  argillaceous  iron  ore^ 
spathic  iron ;  copperas  in  crystals  on  the  Des  Moines,  above  the  mouth  of  Saap  and  elsewhere, 
pyrite,  blende. 

Fort  Dodoel — Oekstite, 

Makoqueta.— Hematite. 

New  GAiiENA.— Octahedral  galenite,  anglesite. 

MISSOURI 
BntinKOBAiL— Limonite. 

Jefferson  Co.,  at  Valle's  diggings.— (j^ofent^  cerunite,  anglesite,  calamine,  chalcopyrite^  malsi 
chite,  asurite,  witherite. 

Mine  a  Burton.— OtafeniCe,  cerweite,  anglesite,  barite,  calcite. 

Deep  DiooiNoa — Carbonate  of  copper,  cerussite  In  crystals^  and  manganese  ore. 

Madison  Co. — Wolframite. 

Mine  la  Motte. — Gaknite!  malachite,  earihy  cdbaU  and  nkkd^  bog  manganeee,  sulphuret  of  iroa 
Bd  nickel,  cerussite,  caledonite,  plumbogummite,  woIfVamite,  siegenite,  smaltite. 

St.  Francis  River. — ^Wolframite. 

Perry's  DiooiKGfi,  and  elsewhere. — Galenite,  etc. 

Forty  miles  west  of  the  Mississippi  and  ninety  south  of  St  Louis,  the  iron  mountains,  specolsi 
IrcMii  limonite;  10  m.  east  of  Ironton,  wolframite,  tungstite. 

60 
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ABBLiKSAS. 

Batesyille. — ^In  bed  of  Wliite  R.,  some  miles  above  Batesville^  ^IcL 

Greek  Go. — Near  Gainesville,  lignite. 

Hot  Spbikgs  Co. — At  Hot  Springs,  thuringite;  Magnet  Cove,  hrookitet  schorlomitef  dmcUiBi 
magnetite,  quartz,  green  coocolite,  garnet,  apatite,  perowskite^  rutile,  ripidolite,  thomsonite  (ozaridte). 

Independence  Co. — Laflferay  Creek,  piilomelane. 

Lawrence  Co. — Hoppe,  Bath,  and  Koch  mines,  smUksonite,  dolomite,  galenite ;  nitre. 

Marion  Co. — ^Wood's  mine,  smithsonite,  hjdrozincite  (marionite),  galenite;  Poke  bayou, 
hrauniief 

Ouachita  Springs. — Quartz  t  whetstones. 

Pdlasei  Co. — ^Kellogg  mine,  10  m.  north  of  LitUe  Rock,  teirahedriie,  UmanUt^  nacrite^  galeaitaw 
blende,  quarts. 


CALIFORNIA. 

The  principal  gold  mi'MS  of  California  are  in  Tulare,  Fresno,  Mariposa,  Toolnmne,  Oalaveraa^  El 
Dorado,  Placer,  Nevada,  Yuba,  Sierra,  Butte,  Plumas,  Shasta,  Siskiyou,  and  Del  Norte  oountfe^ 
although  gold  is  found  in  almost  every  county  of  the  State.  The  gold  oocars  in  quartz,  assodated 
with  Bulphids  of  iron,  oopper,  zinc,  and  lead ;  in  Calaveras  and  Tuolomne  counties,  at  the  M^k>nefl, 
Stanislaus,  Groldeu  Rule,  and  Rawhide  mines,  associated  with  tellurids  of  gold  and  silver;  it  ia 
also  largely  obtained  from  placer  diggings,  and  further  it  is  found  in  beach  washings  in  Del  Norte 
and  Klamath  oountiee. 

The  copper  mines  are  principally  at  or  near  Copperopolis,  in  Calaveras  county ;  near  Geneoee 
Valley,  in  Plumas  county ;  near  Low  Divide,  in  Del  ^'orte  county ;  on  the  north  fork  of  Smith's 
River;  at  boledad,  in  Lois  Angeles  county. 

The  mercury  mines  are  at  or  near  New  Almaden  and  North  Almaden,  in  Santa  Clara  county ;  ai 
New  Idria  and  San  Carlos,  Monterey  county;  in  San  Luis  Obispo  county;  at  Pioneer  mine  and 
other  localities  in  Lake  county;  in  Santa  Barbara  county. 

Alpine  Co. — Morning  Star  mine,  enargite^  stephanite,  polybasite,  barite,  quartz,  pyrite. 

Amador  Co. — At  Volcano,  chalcedony,  hyalite. 

Alasibda  Co. — Diabolo  Range,  magnesite. 

Butte  Co.—Cherokee  Flat,  dtamoruL 

Calaveras  Co.— Copperopolis,  chakopyrUef  malachite,  azurttej  serpenUne,  picroUte,  native  oopper, 
near  Murphy^s,  jasper,  opal ;  albite,  with  gold  and  pyrite ;  Mellones  mine,  calaveriief  petxHe, 

Contra-Casta  Co. — San  Antonio,  chalcedony. 

Del  Norte  Co. — Crescent  City,  agate,  camelian;  Low  Divide,  chalcopyrite,  bomite,  malachite; 
on  the  coast,  iridosmine,  platinum. 

£l  Dorado  Co.~Pilot  Hill,  chalcopyrite;  near  Qeorgetown,  hessite,  from  placer  diggings; 
Roger's  Claim,  Hope  Valley,  grossular  garnet^  in  copper  ore ;  Coloma,  chromite ;  Spanish  Dry  Dig- 
gings, gold. 

Fresno  Co.— Chowchillas,  andalusite, 

Inoo  Co.— Ingo  district,  gaXenite^  cerussite^  dolomite,  barUe^  atacamite,  calcite,  grosstUar  garnet! 

Lake  Co. — Borax  Lake,  horax !  boric  acid,  glauberiie ;  Pioneer  mine,  cinnabar,  native  mercury, 
selenid  of  mercury;  near  the  Geysers,  sulphur,  hyalite. 

Los  Angeles  Co. — Near  Santa  Anna  River,  anhydrite;  William's  Pass,  chalcedony;  Soledad 
mines,  chalcopyrite,  gamety  gypsum ;  Mountain  Meadows,  garnet,  in  copper  ore. 

Mariposa  Co. — Chalcopyrite;  Centreville,  cinnabar;  Pine  Tree  mine,  tetrahedrite;  Bums  Creek, 
Umouite ;  Geyer  Gulch,  pyrophyllite ;  La  Victoria  mine,  azwriie  !  near  Coulterville,  ciwnabar^  goUL 

Mono  Co. — Partzite. 

Monterey  Co.— Alisal  Mine,  arsenic;  near  Paneches,  chalcedony;  New  Idria  mine,  dnoabar; 
near  New  Idria,  chromite,  zaratite,  chrome  garnet;  near  Pachecos  Pass,  stibnite. 

Nevada  Co.— Grass  Valley,  gold/  in  quartz  veins,  with  pyrite,  chalcopyrite,  blende,  misptdcel, 
galenite,  qtuirts^  biotite;  near  Truckee  Pas^  gypsum;  Bzcelsior  Mine,  moly^oi^te,  with  molybdite 
and  gold;  Sweet  Land,  pyrolusite. 

Placer  Co.— Miners*  Ravine,  epidote  I  with  quartz^  gold, 

Plumas  Co.— Genesee  Valley,  chalcopyrite ;  Hope  mines,  homitej  sulphur, 

Santa  Barbara  Co.— Sau  Amedio  Cafion,  stibnite,  asphaltum,  bJtumen,  maltha,  petroleum,  dn- 
nabar,  iodid  of  mercury ;  Santa  Clara  River,  sulphur. 

San  Diego  Co.— Carisso  Greek,  gypsum ;  San  Isabel,  tourmaline^  ortboclase^  gamete 

San  Francisco  Co. — Red  Island,  pyrolusite  and  manganese  ores, 

Santa  Clara  Co. — ^New  Almaden,  dnndbarj  calcite,  aragonite,  serpentine,  chiysolite,  qwots; 
North  Almaden,  chromite;  Mt.  Diabolo  Range,  magnesite. 
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Bak  Luis  Obispo  Co.— Asphaltam,  cinnabar. 

Bak  Berkardino  Co.— Colorado  River,  agate,  trona ;  Temeecal,  cassiterite  Buss  District,  gale. 
fiite»  cerussite ;  Francis  mine,  cerargyrite. 

Shasta  Co.— Near  Shasta  City,  hematite,  in  large  masses. 

Siskiyou  Co. — Surprise  Valley,  selenite,  in  lai*ge  slabs. 

Sonoma  Co.— Actinolite,  garnets. 

TuLABE  Co. — ^Near  Visalia,  magnesite,  asphaltum. 

TuoLUMNB  Co. — ^Tourmaline,  tremolite;  Sonora,  granite;  York  Tent,  chromite;  Gk)lden  Buk 
mine,  petxU^  caJaverite,  altaite,  hesaite,  magnesite,  tetrahedrite,  gold;  Whiskey  Hill,  goldt 

Tbimitt  Co. — Cassiterite,  a  single  specimen  found. 

LOWEB  OALIFOBNIA. 
La  PA2.--<?apro8cfae6Ut6.    Lobetto.-— Natrolite,  siderlte,  seleDitew 

NEVADA. 

Gabson  Valust. — Chrysolite. 

Chubcbill  Co.— Near  Bagtown,  gay'lussUe^  trona,  common  salt 

CoxSTOOK  Lodb.— Gold,  native  siher^  argeniUef  skphanUe^  polyhasitet  pyrargyrite,  proostite,  i^ 
trahedrite,  cerargyrite,  pyrite,  chalcopyrite,  galenite,  blende,  pyromorphite,  arsenical  antimony, 
arsenolite,  quartz,  calcite,  gypsum,  cerussite,  cuprite,  wulfenite,  amethyst,  kustelita 

Esmeralda  Co. — ^Alum,  12  m.  north  of  Silver  Creek ;  at  Aurora,  flnorite,  stibnite ;  near  Mono 
Lake,  native  copper  and  cuprite,  obsidian ;  Columbus  district  borate  of  lime;  Walker  Lake,  gyp- 
sum, hematite ;  Silver  Peak,  salt,  saltpetre,  sulphur,  silver  ores. 

Humboldt  Distbict.— Sheba  mine,  nativd  ethers  Jameaonitej  stibnite,  tetrahedrUe^  proastite^ 
blende,  cerussite,  calcite,  boumonite,  pyrite,  galenite,  malachite,  xanthocone  (?). 

Mammoth  Distbict. — OrthocUue,  turquois,  hUbneritef  scheelite. 

Beese  BrvEB  District.- Native  silver,  prousHk,  pyrargyriief  stephanite,  blende,  polybasite. 
rhodochrosite,  embolite,  tOrahedriUI  cerargyrite^  emboiite. 

Sak  Aktonia. — ^Belmont  mine,  stetefeldtite. 

Six  Mile  CaSov -^Seknite. 

Obmsbt  Co.— W.  of  Carson,  qndote. 

Stobby  Co.— Alum,  natrolite^  scoleeite. 

ABIZONA. 

On  and  near  the  Colorado,  gold,  sUver,  and  copper  mines;  at  Bill  Williams^s  Fork,  chrysocolla, 
malachite,  atacamtte,  brochantite ;  Dayton  Lode,  gold,  fiuorite,  cerargyrite ;  Skinner  Lode,  octahe* 
dral  fiuorite ;  at  various  places  in  the  southern  part  of  the  territory,  silver  and  copper  mines , 
Heiutzelmann  mine,  atromeyerite,  chatoocite,  tetrahedrite,  atacamite. 

OBEGON. 

Gold  is  obtained  fh>m  beach  washings  on  the  southern  0Qi»t ;  quartz  mines  and  plsoer  mines  lu 
the  Josephine  district ;  also  on  the  Powder,  Burnt,  and  John  Day's  rivers,  and  other  places  in 
eastern  Oregon ;  plalinum,  iridosmine,  on  the  Bogue  Biver,  at  Port  Orford,  and  Cape  Blanco. 

IDAHO. 

In  the  Owyhee,  Boise,  and  Flint  districts,  gold,  also  extensive  silver  mines;  Poorman  Lode»  eermr^ 
gfritel  prouetUe^pyrargyritel  native  eiher,  gold,  pyromorphite,  quarts,  malaobite;  polybasite;  on 
Jordan  Creek,  stream  tin;  Bislng  Star  mine,  stq>hanitet  atgentite,  pyrargyrite. 

COLOBADO. 

Tbe  prindpal  gold  mines  of  Colorado  are  in  Bonlder,  Gilpin,  Clear  Creek,  and  Jefferson  Cos.,  oii 
%  ttM  Of  ooantry  a  few  miles  W.  of  Denver,  extending  from  Long's  Peak  to  Pike*s  Peak.    A  laigi 
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portion  of  uie  grold  is  associated  with  veins  of  pjrite  and  chaleoj/yrite ;  silver  and  lead  mines  apt  at 
and  near  Georgetown,  Clear  Creek  Co.,  and  to  the  westward  m  Summit  Co^  on  Snake  and  Swoo 
rivers;  Willis  Grulch,  near  Black  Hawk,  enargite  with  pjrite,  fluorite,  soorodite? 

CANADA. 

CANADA  EAST. 

Absroroxbib.— Labradorite. 

Bat  St.  Paul. — Menaceanite  i  apatite,  allanite,  rntile  (or  brookitef). 

AuBERT.—Gold,  iridosmine,  platinunu 

Bolton. — Chromite,  magnesite^  serpentine,  picrolite,  steatite,  bitter  spar,  wad. 

BOUOHEBYILLE.— ^ti^Vtf  in  trap. 

Bbome.— JTo^ntf^t^  chalcopyrite,  aphene,  menaceanite,  phyllite,  sodalite,  oancrinite,  gdenile^ 
diloritoid. 

Chamblt. — Analcime,  chabazite  and  calcite  in  trachyte,  menaceanUe, 

Chateau  Richbr. — Labradorite,  hypenChme^  andesite. 

Daillbbout. — Blue  spinel  with  dintonite. 

Gbenyillb.— ra&u2ar  apar,  aphene^  idocrase,  calcite,  pyroxene,  steatite  (rensselaeriteX  garnei 
(Omnamou-stone),  ssircon^  graphiit^  acapolite. 

Ham.— Chromite  in  serpentine,  diallage,  antimony  t  amarmimtU/e  !  hermeaikf  valentmUe,  stibni^. 

Intebnbss. —  Variegated  copper. 

Lakb  St.  FBANOia — AndalwUe  in  mica  date. 

Landbdowkb.— Aifite. 

IiBED&~Dolomite,  chaloopyrite,  gold,  chloritoid. 

Millb  I8LE& — Lahradorite  I  menaceanite,  hjpersthene,  andesite,  tireon, 

Montreal.—  Calciief  augiie,  sphene  in  trap,  clirysolite,  natrolite. 

MoRiN. — Sphene,  apatite,  labradorite, 

Orford. — White  garnet,  ehnmie  garnet,  miUfriie,  serpentine. 

Ottawa.— i^vflswie. 

Polton.— Ohromite,  steatite,  serpentine,  amiaiiiikue, 

Kougemont  Mtb.— Augite  in  trap. 

Shebbrookb.— At  SufBeld  mine,  aOHie  I  native  ether,  argentite,  chalcopyrita,  blMtdei 

St.  Armand. — ^Micaceous  iron  oro  with  quartz,  epidote. 
*  St.  FRAsgom  Bbaucb.— Gold,  platinum,  iridosmine,  ilmenHe,  magnetite,  oorpentine,  chronute 
Boapetone,  barite. 

St.  Jeeouk— Sphene,  apatite,  chendrodite,  phiogopik,  tourmaline,  tiroon.  aiolybdenite,  magnetk 
pyrites, 

St.  Norbert — ^Amethyst  in  greenstone. 

Stukelet. — Serpentine,  verd-^mUque  /  schillcr  spar. 

Sutton.— Jfa^e^iYe  in  fine  crystals,  specular  iron,  rtttUe,  dolomite,  magiymie,  chromiferoos  tak, 
bitter  spar,  steatite. 

Upton. — Chalcopyrite,  maladilte,  calcite. 

Vaudreuil. — Limonite,  yivianite. 

Yakaska. — Sphene  in  trap. 

CAJSTAOA  WEST. 

Balsam  Lake. — Jfolyhdenite,  scapoh'te,  quartz,  pyroxene,  pyrito. 

Brantford. — Sulphuric  acid  spring  (4*2  parts  of  pure  sulphuric  add  in  1000). 

Bathurst. — ^Barite,  Hack  tourmaline,  perthile  (crthodaseX  peristerite  (albite^  hyiownite,  pynnoenfl^ 
wUsonite, 

Broke.— Magnetite. 

Bruce  Mines.— Co/cite,  dolomite,  quartz,  chalcopyrite. 

Bubobbs.— iV^MBene,  albite,  mica,  sapphire,  sphene,  chalcopyrite,  apot^  Uack  spinet  i  spoda 
nene  (in  a  boulder),  serpentine. 

Bttowtt. — Calcite,  bytownite,  chondrodite,  spinel 

Cape  Ippebwash,  Lalce  Huron.— Qzalite  in  shales. 

Clarenik)n.— /i^ocroM. 

Dalhousib. — Hornblende,  dolomite. 

DRTTMifOND. — ^Labradorite. 

Elvslet.— Pyroxene,  sphene,  feldspar,  tourmaUne,  apatite. 
,  FxTZROT. — Amber,  brown  tourmaline  in  quartz. 
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GcETiNXAn  RiYEB,  Blfisdell's  Milla.— Calcite,  apatite,  tourmaline,  hornblende,  pjroxene. 
Gband  CALUifET  ISLAxa — ApoltUe^  pUogop\JU!  pyroxene!  aphene,  idocraseH  serpentine^  cremo 
lite,  acapolitej  brown  and  blaclc  tourmaUnef  pyrite,  loganite. 
High  Faus  or  thb  ilADAWASKA^^Fyroxenel  hornblende. 
KTjLU^MagnetUet  garnet,  graphite. 

KuHTEBSToynn.—ScapoUte,  ephene^  idocraae,  garnet,  Irown  taurTnalinet 
HuNTiKODON. — OoUcite  / 
Ikniskillbn. — Petroleum. 
KiKOSTON.-—  CelestUe, 

Lao  DE8  GhatSj  Island  Portaga — Brown  tourmaUne  /  pyrite,  calcite,  quartz. 
Lavarit — Raphilite  (hornblende),  serpentine,  asbestus. 
JjAxmsDOWix. — Barite  I  rein  27  in.  wide,  and  fine  crystals. 
MADoa — Magnetite. 

Mabmoba.— Magnetite,  chalcolite,  gamely  epeomite,  specular  iron. 
Mn.UAXSE.—PUMlende  (ooracite). 
McNab. — Specular  iron,  barite. 

MioHiPicoTBN  Island,  Lake  Superior. — Domeykite,  ntecoUtef  gmdhik, 
Kewborouoii. — ChondrodUe^  graphite. 
South  Crosby.— Chondrodite  in  limestone,  magnetite. 
St.  Adele. — Ghondrodite  in  limestone. 
8t.  Ioxacb  Island.— (Tofetfe,  native  copper. 
Stdenhah. — Celestite. 

Tebbacb  Cove,  Lake  Superior.^Molybdenite. 
Wallace  Mine,  Lake  Huron.— i^wcu^  iron^  nickel  ore,  nickel  yitriol 

NEW  BRUNSWICK.* 

Albert  Co. — ^Hopewell,  gypsum ;  Albert  mines,  coal  (albertite) ;  Shepody  Mountain,  alunite  in 
clay,  calcite,  irojQ  pyrites,  manganitef  psilomelane,  pyrokiaite, 

Cableton  Co. — ^Woodstock,  chaloopyrite,  hematite,  limonite,  wad. 

Ghablotte  Co. — CampobeUo,  at  Welchpool,  blende,  chalcopyrite,  bornite,  galenite,  pyrite ;  at 
head  of  Harbor  de  Lute,  galenite ;  Deer  Island,  on  west  side,  calcite,  magnetite,  quartz  crystals ; 
Digdigoaah  River,  on  west  side  of  entrance,  caicite  I  (in  conglomerate),  chali^ony ;  at  Rolling  Dam, 
graphite ;  Grandmanan,  between  Northern  Head  and  Dark  Harbor,  agate,  amethyst,  apophyllite, 
cakite^  hematite,  heulandite,  jasper,  magnetite,  natrolite,  stUbite ;  at  Whale  Gove,  adcite  I  heulanfi- 
ite,  lauroontite,  stilbite,  eemuopait  Wagaguadavic  River,  at  entrance,  azurite,  chalcopyrite  in  veins^ 
malachite. 

Gloucesteb  Co. — Tete-a-6ouche  River,  eight  miles  from  Bathurst,  chalcopyrite  (mined),  oxyd  of 
manganese  1 1  formerly  mined. 

Kings  Co. — Sussex,  near  Gloat's  mills,  on  road  to  Belleisle,  argentiferous  galenite;  one  mile  north 
of  Baxter's  Inn,  specular  iron  in  crystals,  limonite;  on  CapL  McGready^s  farm,  selenitel! 

Restiqouohe  Co. — Bolledune  Point,  caicite!  serpentine^  verd'antique ;  Dalhousie,  agate,  carnelian. 

Saint  John  Co. — Black  River,  on  coast,  calcite,  chlorite,  chalcopyrite,  hematite!  Brandy  Broolc, 
epidote,  hornblende^  quartz  crystals ;  Carleton,  near  Falls,  calcite ;  Chance  Harbor,  caicite  in  quartz 
veins,  chlorite  in  argillaceous  and  taloose  slate ;  Little  Dipper  Harbor,  on  west  side,  in  greenstone, 
amethyst,  barite,  quartz  crystals ;  Moosepatli,  feldspar,  hornblende,  muaoovite,  black  tourmaline ; 
Musquash,  on  east  side  harbor,  copperas,  graphite,  pyrite ;  at  Shannon's,  chrysolite,  serpentine ; 
east  side  of  Musquash,  quartz  crystals!;  Portland,  at' the  Falls,  graphite;  at  Fort  Howe  Hill, 
caicite,  graphite;  Crow's  Nest,  asbestus,  chrysoUte^  magnetite,  serpentine^  steatite;  Lily  Lake, 
white  augite?  chrysolite,  graphite,  serpentine,  steatite,  talc;  How's  Road,  two  miles  out,  epidote 
(in  syeniteX  steatite  in  limestone,  tremolUe;  Drury's  Cove,  graphite,  pyrite,  pyrallolite?  indurated 
talc;  Quaco,  at  Lighthouse  Point,  large  bed  oxyd  of  manganese;  Sheldon's  Pointy  actiuolite, 
asbestus,  calcite,  epidote,  malachite,  specular  iron ;  Cape  Spencer,  asbeistus,  calcite,  chlorite,  specular 
iron  (in  crystals) ;  Westbeach,  at  east  end,  on  Evans'  farm,  chlorite,  talc,  quartz  crystals ;  half  a 
mile  west,  chlorite,  chalcopyrite,  roagnesite  (vein),  magnetite ;  Point  Wolf  and  Salmon  River, 
Bjsbestus,  chlorite,  chrysocoUa,  chalcopyrite,  bornite,  pyrite. 

YiCTOBiA  Co. — ^Tabique  River,  agaie^  carnelian^  jasper ;  at  mouth,  south  side,  galenite ;  at  mouth 
of  Wapskanegan,  gypsum,  salt  spring ;  three  miles  above,  stalactites  (abundant) ;  Quisabis  River, 
bice  phosphate  of  iron,  in  day. 

*  For  a  more  complete  list  of  localities  in  New  Brunswick.  Nova  ScoUa,  and  Newfoundland,  set 
wtalogue  by  0.  C.  Marsh,  Am.  J.  ScL,  II.  xxxv.  210,  1863. 
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Weshcobblako  Co. — BeUevue,  pjrite;  Dorceeter,  on  Taylor's  farm,  cannel  coal;  day  tro& 
Btone ;  on  Ayrea's  farm,  asphaltum,  petroleum  spring ;  Grandlance,  apatite,  aelenite  (io  large  cryS' 
talfi) ;  Memramcook,  ooal  (albertite) ;  ShediaOi  four  mile?  up  Scadoue  Riyer,  coaL 

Tore  Co. — ^Neai  Fredericton,  stibnite,  jamesonlte,  berthierite;  Pokiook  Eiyer,  stibnite^  tin 
pyritef  in  granite  (rare). 


NOVA  SCOTIA. 

Akkapolxs  Co. — Chute's  Cove,  cgpophyUite^  natroUte;  Gates's  Mountain,  analeite^  magnetite, 
mesoUtet  nairolite,  stilbite;  Martial's  Cove,  anaidtel  chabazlte,  heukmdite;  Moose  Biver,  beds  of 
magnetite;  Nictau  River,  at  the  Falls,  bed  of  hematite;  Paradise  River,  black  tourmaline,  muMty 
quartz/  /;  Port  George,  faroelite,  laumontite,  mesoUte,  stilbite;  east  of  Port  George,  on  coast,  apo- 
phyllite  containing  gyrolite ;  Peter's  Point,  west  side  of  Stonock's  Brook,  apophyUUe  I  cakate,  heu- 
landite,  laumonHte  I  (abundant),  native  copper,  stilbite ;  St.  Croix  Cove^  cfaabazite,  heokndite. 

COLCHESTEB  Co. — Fivo  Islsnds,  East  River,  haritel  oalcite,  dolomite  (ankeriteX  hematite,  dialco* 
pyrite;  Indian  Point,  malachite,  magnetite,  red  copper,  tetrahedrite;  Pinnacle  Islands,  onofeife, 
calcite,  chdbazite!  natrolite,  siliceous  sinter;  Londonderry,  on  branch  of  Great  Village  River,  iorife, 
ankerite,  hematite,  limonite,  magnetite ;  Cook's  Brook,  ankerite,  hematite ;  Martin's  Brook,  hema- 
tite, limonite ;  at  Folly  River,  below  Falls,  ankerite,  pyrite ;  on  high  land,  east  of  river,  ankerite, 
hematite,  limonite;  on  Archibald's  land,  ankerite,  barite^  hematite;  Salmon  River,  south  branch  o^ 
chalcopyrite,  hematite;  Shubenacadie  River,  anhydrite,  calcite^  dart^  hematite,  ozyd  of  mangn- 
nese ;  at  the  Canal,  pyrite ;  Stewiacke  River,  barite  (in  limestone). 

Cumberland  Co.  —  Cape  Chiegnecto,  barite;  Cape  D'Or,  anakUe^  apophyUUe! I  cbabazite, 
faroelite,  laumontite,  mesolite^  malachite,  natroUte,  native  copper,  obsidian,  red  copper  (rare^  vivian- 
ite  (rare);  Horse-shoe  Cove,  east  side  of  Cape  D'Or,  analoite,  calcite,  stilbite;  Isle  Haute,  south 
side,  analcite,  apophyUite  !  I  calcite,  Jieulandite  !  I  natrolite,  meeolite,  stilbite  !  Joggins,  coal,  hema- 
tite, limonite ;  malachite  and  tetrahedrite  at  Seaman's  Brook ;  Partridge  Island,  analcite,  apopkyU 
lite!  (rare),  amethyst!  agato,  apatite  (rareX  calcite!  I  chabazite  (acadiolite),  chalcedony,  cat's-eye 
(rare),  gypsum,  hematite,  heukmdite!  magnetite,  stilbite!  ! ;  Swan's  Creek,  west  side,  near  the  i^>int, 
calcite,  gypsum,  heulandite,  pyrite;  east  side,  at  Wasson's  Blufif  and  vicinity,  analcite!  !  apophyU 
lite!  (rare),  calcite,  chabazite!  !  (acadiolite),  gypsum,  heulandite!  !  natrolite!  siliceous  sinter;  Two 
Islands,  moss  agate,  analcite,  calcite,  chabazite,  heulandite;  McKay's  Head,  analcite,  odcite. 
heulandite,  siliceous  sinter! 

DiGBY  Co. — Brier  Island,  native  copper,  in  trap;  Digby  Neck,  Sandy  Cove  and  vicinity,  agate^ 
amethyst,  calcite^  chahazitt,  hematite!  laumontite  (abundant),  magnetite,  stiOnte,  quartz  crystals; 
Gulliver's  Hole,  magnetite,  stilbite t;  Mink  Cove,  amethjrst,  chabaxUel  quartz  crystals;  Nicbors 
Mountain,  south  side,  amethyst^  magnetite!;  William's  Brook,  near  source,  chabazite  (green),  heu- 
landite, stilbite,  quartz  crystals 

GuTSBORO'  Co. — Cape  Canseau,  andalusite. 

Halifax  Co. — Gay's  river,  galenite  in  limestone ;  sonthwest  of  Hallfaz,  garnet,  staurolite,  tour- 
maline; Tangier,  gold!  in  quartz  veins  in  clay  slate,  associated  with  auriferous  pyrites,  galenite, 
hematite,  mispickel,  and  magnetite ;  gold  has  also  been  found  in  the  same  formation,  at  Country 
Harbor,  Port  Clarence,  Isaac's  Haribor,  Indian  Harbor,  Laidlow*s  farm,  Lawrenoetown,  Sherbrooke, 
Salmon  River,  Wine  Cove,  and  other  places. 

Hants  Co. — Cheverie,  oxyd  of  manganese  (in  limestone) ;  Petite  River,  gypsum,  oxyd  of  man- 
ganese: Windsor,  calcite,  cryptomorphite  (boronatrocalcite),  howlite,  glauber  salt.  The  last 
three  minerals  are  found  in  beds  of  gypsum. 

Xdtos  Co. — ^Black  Rock,  oentralkssite,  oerinite,  cyanoUte ;  a  few  miles  east  of  Black  Rock, 
prehnite ?  stilbite!]  Cape  Blomidon,  on  the  coast  between  the  cape  and  Cape  Split,  the  following 
minerals  occur  in  many  places  (some  of  the  best  localities  are  nearly  opposite  Cape  Sharp) :  anai" 
cite !  !  agate,  amethyst !  apophyUite !  calcite,  chalcedony,  chabazite,  gmelinite  (ledererite),  hema* 
tite,  Jieulandite!  laumontite,  magnetite,  malachite,  7?i«o/i^  native  copper  (rare),  natrolite!  psilome- 
lane,  stilbite !  thomsonite,  faroelite,  quartz ;  North  Mountauis,  amethyst,  bloodstone  (rareX  ferr^ 
ginous  guartZf  mesolite  (in  soil) ;  Long  Point,  five  miles  west  of  Black  Rock,  Jietdandik,  Ittumantite  !  / 
stilbite!  !;  Morden,  apophyUiie,  mordenite;  Scot's  Bay,  agate,  amethyst,  chalcedony,  mesolite,  uatro> 
lite ;  Woodworth's  Cove,  a  few  miles  west  of  Scot's  Bay,  agate  !  chalcedony  !  jasper, 

LuNENBUEO  Co  — Chester,  Gold  River,  gold  in  quartz,  pyrite,  mispickel ;  Cape  la  Have,  pyrite ; 
The  "  Ovens,"  goldt  pyrite,  mispickd  !  Petite  River,  gold  in  slate. 

PiCTon  Co. — Pictou,  jet,  oxyd  of  manganese,  limonite ;  at  Roder's  Hill,  six  miles  west  of  Pictoa. 
barite ;  on  Carribou  River,  gray  copper  and  malachite  In  lignite ;  at  Albion  mineSi  coal,  limonite  j 
Kast  River,  limonite. 

QuEBNS  Co.—Westfield,  gold  in  quartz,  pyrite,  mispickel ;  Five  Rivers,  near  Big  FaB,  gold  ic 
quarts,  pyrite,  mispickel,  limonite. 
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BiOHHOXD  Co.— West  of  Flaister  Cove,  barite  and  caleite  in  sandstone;  nearer  the  Gove,  calcite, 
flmoriU  (blue),  siderite. 

Shelburne  Co. — Shelbume,  near  mouth  of  harbor,  garnets  (in  gneiss);  near  the  town,  roM 
quarts;  at  Jordan  and  Sable  River,  stauroliie  (abundant),  schiller  spar. 

Stdmet  Co. — ^HiUfl  east  of  Lochaber  Lake,  pjrite,  chalcopyrite,  siderite,  hematite ;  Iforristown, 
«pidote  in  trap,  gypsum. 

Yabmouth  Co.~Croam  Pot,  above  Cranberry  Hill,  gold  in  quartz,  pyrite;  Gat  Book,  Sy>adhii 
Point,  aabestus,  oalcite. 

KEWFOUNDLAND. 

Amtoht's  ISLA]n).^iVrife. 

Gatalina  Habbob. — On  the  shore,  pyrUe  I 

Chalkt  BiLU^Fsldspar, 

CoFPXB  Island,  one  of  the  Wadham  group. — Cliakopyrite, 

CoNOEFTiON  Bat. — On  the  shore  south  of  Brigus,  bomite  and  gray  copper  in  trap. 

B^T  OF  Islands. — Southern  shore,  pyrite  in  slate. 

Lawn. — Galeniief  cerargyritej  prouatite^  argentUe. 

Placentll  Bat. — At  La  Manche,  two  mUes  eastward  of  Little  Southern  Harbor,  galeniie!  ;  on 
the  opposite  side  of  the  isthmus  from  Placentia  Bay,  barite,  in  a  laige  vein,  occasionally  acoonw 
pauied  by  chalcopyrite. 

Shoal  Bat.— South  of  St  John's,  chalcopyrite. 

Trinitt  Bat.— Western  extremity,  barite. 

Habbob  Gbbat  St.  Lawbenob.— West  side,  fluorite,  galenite. 


FOBBIGK  L0GALrFI]5& 

With  reference  to  foreign  localities,  consult  for 

EuBOPB  generaUy,  Leonhard's  Topogr.  Min. 

Qbeat  Bbitain,  Greg  &  Lettsom's  Mm. ;  Brooke  ft  Idler's  Ifin. 

Fbanob^  Dufr^noy's  Min. ;  Desdoizeaux's  Min. 

Swuzbbland,  Kenngott's  Min.  der  Schweiz. 

Gebmant,  Hausmann's  Min. ;  Quenstedt's  Min. 

AuBiBiA,  Zepharovich's  Min.  Lex. 

Swbdsn,  Hisinger's  Min.  Schwed. 

Finland,  A.  K  Nordenskiold's  ilnL  Min. 

Ru89L^  Kokscharof 's  Min.  BussL 
For  the  Aill  titles  of  the  works  here  referred  to,  see  pp.  zzxiy-ilv; 
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SUPPLEMENT. 


TE8  Kipplement  contains  desciiptions  of  some  species  imperfect^  known,  and  notices  of  new 
or  described  species  -which  came  to  hand  too  late  to  be  inserted  in  the  preceding  part  of  this 
work.     The  numbers  affixed  to  the  species  indicate  their  places  in  the  system. 

JBSCHTKITB  (480,  p.  522).  Mean  of  four  closely  ^igreeing  analyses  by  Marignao  (Bib.  UnlT 
Gendve,  Aug.  25,  1867,  p.  286) : 


Ob,  ft    Sn 

fti 

Oe    u,U  1r 

*e 

Ca      ign. 

61*45    0*18 

16-75 

18-49    6-60     112 

8-17 

2-75     l-07=99-68. 

G.=5'23.  The  amount  of  metellic  acids  yaried  between  61*15  and  51*75.  Analyses  of  the 
metallic  acid  gave  the  relatien,  ub  29*31,  ft  22*14,  differing  materially  from  Hermann's  results. 
Karignac,  haying  preyionsly  examined  the  adds  of  euxenite  (see  p.  522X  concludes  that  the  rela« 
tion  between  the  metallic  acids  is  the  same  as  in  eeschynite,  and  that  these  two  minerals  differ 
mainly  in  the  character  of  the  bases  they  contain  ]  and  that  both  may  be  represented  by  the 
general  formula  5  &  ft + 2  ft*  Ob. 

Agkesetb.  Carbonate  of  Bismuth  Wi  Macgregor^  Sowerby*8  English  Miu.,  BeucLj  Tr.,  ii.  875, 
1832;  Agnesite  R  db  M.  Min.,  591,  1852.  An  earthy  steatite-like  mineral  fVom  St  Agnes  in  Coru- 
wall,  having  G.=4'31,  made  by  llacgregor  to  consist  of  0  51*3;  fii  28*8,  f*e  2*1,  £l  7*5,  Si  6*7,  '& 
3  6=100;  which  result  is  pronounced  by  Beudant  as  probably  "quolque  grando  orreur,"  and  so 
proved  by  Thomson  (Min.,  ii.  594^  who  states,  after  personal  trials,  that  it  did  "  not  effervesce  with 
acids,  and  contained  only  a  trace  of  bismuth";  and  also  by  Greg  and  Lettsom,  who  examined  a 
specimen  in  the  late  Mr.  Allan's  collection,  from  Mr.  Macgregor,  with  the  same  result  as  to  effer- 
yesoence,  and  say  that  it  may  be  an  impure  bismuth  odire.  Allan  appears  to  haye  thought  it 
unworthy  of  a  place  in  his  edition  of  Phillips'  Mineralogy  (1837),  and  does  not  even  allude  to  it 
under  bismuth  ochre. 

Altaitb  (48,  p.  44).  This  rare  species  has  been  identified  at  the  Stanislaus  mine,  CaL,  and 
F.  A.  Qenth  has  also  observed  it  in  minute  quantities  associated  with  petzito  at  the  Qolden  Rule 
mine,  Cal  (Amu  J.  Sci.,  XL  xly.  311).  The  mineral  from  the  former  locality  is  tin-white,  with  a  yel- 
lowi^  tinge,  tarnishing  to  bronze-yeUow ;  streak  gray;  with  H.=3,  and  has  a  distinctly  cubic 
deayage.    Composition,  after  deducting  in  1,  1*03  p.  c,  and  in  2,  1*96  of  quartz  : 

1.  Te  37*31      Pb  60*71      Ag  1-17      Au  0*26=99*45. 

2.  [37*00]  47*84  11*80  3-8«=100-00. 

Na  1  is  the  first  oocplete  analysis  of  this  spedes,  and  confirms  the  assumption  of  Rose  that 
it  is  a  compound  analogous  to  hessite.  Dr.  Genth  calculates  No.  1  to  contain  99*25  p.  a  of  altaite 
and  2*20  of  hessite ;  and  No.  2,  77*42  altaite,  and  23*11  p.  c  hessite.  An  earher  result  on  another 
specimen  obtained  by  Qenth,  after  separating  carbonates  and  excluding  8  p.  a  free  gold,  and  3*45 
quarts,  gave  Te  (37-14X  Ag  44*49,  Pb  18*37=100-00.  This  may  represent  70*85  hessite,  and  29*26 
altaite.  The  material  appeared  to  be  pure,  but  Genth  states  that  flirther  inyestigation  is  needed 
to  ascertain  whether  there  is  a  tellurid  of  silver,  or  tellurid  of  silyer  and  lead,  which  has  a  whits 
color  and  cubic  cleavage. 

Ampbibolx  (247,  p.  232).  Compact  asbestus  fh>m  Bolton,  Mas&,  afforded  T.  Petersen  (Jahresb 
tbr  1866,  924, 1868): 

Si  68-80    51  «r.    te  3*06    ftg  22*23    Ca  16*47    A  <r.=100  65.    Q.=3'007. 
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From  CEblara,  Styria 

/A/=rlllM0'38" 

Freiberg,  PiaT 

"       111  27 

Bratenbmnn,  Sax. 

"       111  29 

Reichenstein,  Silesia 

"        111  80 

PXsenerz,  Styik 

"        111  40 

Joacbimstbal 

«        111  10 

f94  siTPPLsacEZJrr. 

The  fonnulas  on  the  new  system  for  aluminous  pyroxene  and  amphibole,  pp.  207,  208,  beooma 
J  the  Qreek-lettered  symbol  be  used  also  for  the  silica,  (ySii,  0Mt)  OiOaj  fi. 

AiiDALUSiTB  (322,  p.  3*71).  The  chiastollte  of  Lancaster,  Mass.,  afforded  T.  Petersen  (Jafaresb 
1866,  921): 

fli  41-95    £l  48*60    9e  9'80    Oa  0'41=100-26.    G.=2'928. 

Akobthitb  (810,  p.  38*7).  TankiiB  is  referred  to  anorthite  on  p.  337,  on  the  authority  of  Besdoi 
Beaux,  who  has  found  them  to  hare  the  same  forms  of  crystals  and  angles  (Mem.  Soa  Min.  8^ 
Pet,  II.  it  1867).  Descloizeaux  also  publishes  (I  a)  the  following  analyses  of  tankiteby  Pisazii : 
Si  42*49,  £l  34*70.  Fe  074,  ftg  0*30,  Ca  15*82,  Na,  Li  1-60,  &  0*63,  %  F  4*80=101*08 ;  whence 
the  oxygen  ratio,  B,  1^  Si,  1  :  3  :  4.  The  mineral  is  from  the  iron  mines  of  Arendal,  Norway, 
where  it  was  originally  obtained  by  Mr.  Tank. 

Anorthite  ctystals  from  the  Juvenas  meteorite  hare  been  mea'sured  by  r.  Lang  (Pogg^  rmili 
188). 

'Absenoptbitb  (94,  p.  78).  Yon  2^pharovich  has  measured  crystals  of  this  spedee^  with  ths 
following  results  (Ber.  Ak.  Wien,  IvL  i.  2l,.18d7): 

l-lAHtoR=80"  16' 26" 
i-{AKtop^=l<^l  36 

HAH,toP>=136  30 

Atacauitb  (153,  p.  121).    The  following  are  additional  obserrations  on  this  species: 

Arti£— Field  has  shown  (PhU  Mag.,  IV.  xxiv.  123)  that  when  an  alkaline  hypochlorite  is  added 
to  a  boiling  solution  of  the  sulphate,  nitrate,  or  chlorid  of  copper,  the  latter  being  in  excess,  the 
precipitate  produced  has  the  formula  sdu]9[+CuGl]&.  The  same  is  formed  when  potash  is 
added  to  an  excess  of  chlorid  of  copper.  If,  in  the  first  case  given  above,  the  time  of  ebullition  is 
too  short,  the  precipitate  has  the  composition  8  Cu  fi  +  Cu  CI  fl[  +  2  aq.  Field's  analysis  gave  Cu 
49-85,  Ou  01  2802,  fi  2i*13,  agreeing  very  closely,  as  he  observed,  with  that  of  Berthier  (anaL  1) 
from  Cobya,  Bolivia.  The  formula  requires  Cu  49-66,  OuCl  28-01,  fi  22-43=100.  This  is  also 
the  composition  of  botallackite.  Field  states  also  that  atacamite  is  formed  in  Chili  at  a  seashore 
locality  by  the  action  of  salt  in  the  soil  on  chaloopyrite. 

Debray  finds  that  crystals  may  be  obtained  by  heating  to  200"*  C,  Cu'N  with  a  ooncentrated 
solution  of  oommon  salt ;  or  to  100"  C,  ammoniacal  sulphate  of  copper  with  the  same. 

BABDroTomTE  (242,  p.  227).  The  small,  black,  brilliant  crystals  from  Athol  referred  to  babing- 
tonite  by  Shepard  (p.  228X  do  not  afford  very  nearly  the  angles  of  that  species.    They  are  usually 

implanted  on  green  epidote,  and,  although  blade,  they  appear, 

617  under  a  glass,  to  pass  so  gradually  into  the  underiying  mineral 

that  the  first  impression  is  naturally  that  they  are  only  a  black 

variety  of  epidote.    Yet  they  dlfibr  also  firom  this  spedes  in 

angle.    The  author  has  attempted  to  make  new  measurements, 

but  the  crystals  for  the  purpose  were  so  minute  (4^1;  of  an  inch  in 

length)  that  they  require  further  study  for  satisfactory  results. 

The  author's  figure  and  "  approximate  measurements  "  iVam  the 

last  edition  of  this  work  are  consequently  here  added  without 

modification,  or  even  the  change  in  the  lettering  that  is  required 

to  bring  the  figure  into  parallelism  with  the  figures  of  babmgtonite.     0  A  7=90**— 91%  O  A  /'= 

83%  OAf  =  l68'  20',  7a7'=110*'  30' and  69°  80',  7a  t-S=129%  7' Ai4=120' 30',  Oa-1  = 

135'  40',  0  A  1=135'  30^,  0  A  t-3=95'  30',  7a  1=95"  80'. 

Barnhasditb  (79,  p.  67).  A  specimen  of  this  mineral  from  Bill  Williams  Fork,  Ariaona,  fount 
with  metallic  copper,  cuprite,  chalcocite,  pyrite,  chrysocolla,  malachite,  and  brodiantitQ,  gave  1?. 
B.  Higgins,  according  to  Genth  (Am.  J.  ScL,  11.  xlv.  319X  S  28*96,  Cu  60*41,  Fe  20-44=99*81 ; 
Bhovt'iog  a  slight  admixture  with  chalcocite. 

BsBTL  (254,  p.  245).  The  green  beryl  of  Hoyalston,  Mass.,  yielded  on  aualyris  by  T.  P^tenec 
Jahresb.  1866,  925)  Si  67*52,  £n7*42,  Be  14*85,  Pe,  Oa  lr.=99'29.    a.=2  66. 
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.  -  BsKBBUkJsnxK  (50,  p.  46).  According  to  A.  E.  Nordenvkiold  ((Efv.  Ak.  Stockholm,  1866,  861, 
j.  pr.  Ch.,  cU.  456)  beraelianite  occurs  at  Skrikenun  as  a  black  to  blackish-blue  powder,  disseminated 
through  a  coarse  crystalline  caldte,  showing  no  traces  of  ciystaUine  structure,  but  sometimef 
forming  dendritic  crusts.  When  in  sufficient  masses  to  be  observed,  it  has  a  metallic  lustre  azkl 
Silver-white  fractorey  the  surface  of  which  soon  tarnishes.    G.=6'71. 


Se 

Cu 

Ag 

Fe 

Tl 

L 

89-86 

53-14 

4-73 

0-54 

0-38=98-64. 

2. 

38-74 

52-15 

8-50 

0-54 

«r.=99-74. 

Nordenskiold  remarks  that  the  varying  percentage  of  the  silver  is  possibly  due  to  an  admixtun 
of  eucairite,  and  that  the  amount  of  thallium  in  the  analyses  is  probably  too  low. 


BiSKUTHAUBiTE  or  BisxuTHio  GoLD  Shep.,  Min.,  804, 1857. 
112,  1867). 


A  furnace  product  (Am.  J.  Sci.»  II 


BOBXERRITK.  Phosphato  de  Magn^sie  tribasiquo  ot  hydrate  Bobierre^  Les  Mondes,  April  1868, 
691 ;  Bobierrite  Dana  (5  23 A). — Monodinic;  in  six-sided  prismatic  forms.  Crystals  minute,  and 
forming  crystalline  agglomerations,  imbedded  in  guano,  looking  like  white  spots  in  the  g^na 
Crystal  colorless.  (Composition,  according  to  Bobierre  (I  o.),  Mg*P  with  water.  It  is  insoluble 
in  water,  but  easily  soluble  in  acids  without  effervescence,    (jontsuns  not  a  trace  of  lime. 

From  the  guano  of  MexiUones,  on  the  Peruvian  C^st 

BouLANGEBlTE  (122,  p.  99).  Found,  according  to  v.  Zepharovich,  at  Przibram  in  Bohemia,  witli 
jamesonite  (Ber.  Ak.  Wien,  IvL  1867).    He  gives  the  following  analyses : 


1.  Eusebi  vein,   JUk 


2. 

8.  Adelberti'* 

^  M  U 

6.  "  ** 

6.  "  " 

f  U  il 

8*.  "  " 

9.  •*  " 


comp. 


eapil 


8        8b  Pb  Fe 

18^7  26-81  54-42      <r.=100  E.  Boricky. 

19-77  24-46  5482  <r. =98-55  E.  Boricky. 

18*89  21*87  57*69  0-84,  Ag  0*25,  Zn  0*47  =  100-01  Helmhackei. 

18-64-  24-81  55*06  1*46=99*47  Boricky. 

18-47  24-17  55-96  Fe,  Mn  0-08,  Cu  0-22,  Ag  0*84=99*74  Hela  I .. 

17*60  22*81  5813  0  67  =99  11  Boricl^. 

17*96  22-91  57-28  1-35,  Ag  0'06,  Zn  0*34=99-89  Helmhacker. 

17-74  25-11  57*42  /r.=100  27  Boricky. 


needles       20*49    27*72    48*88    8-47=100*06  Boricky. 


1,  fine  fibrous,  G.= 5*7 5;  2,  subfibrous,  G.=5  91;  3,  compact,  with  suboonchoidal  fracture,  G 
=5-877,  associated  with  zino-blende ;  4,  associated  with  a  coarse  granular  to  fibrous  galenite,  G 
=5  809;  5,  found  in  nests  in  galenite,  G.=569;  6,  G.=6-08;  7,  in  shorty  felt-like,  capillary 
crystals,  with  quartz  and  calcite ;  9,  associated  with  quartz,  G.=5'52. 

F.  A.  Grenth  obtained  for  boulangerite  from  Echo  District,  Union  (^.,  Nevada  (Am.  J.  ScL,  II. 
xlv.  320,  1868),  S  17-91,  Sb  2685,  Pb  5482,  Ag  0-42=100.  Occurs  in  mdistinct  acicular  striatec 
crystals,  in  white  quartz. 

Bkochantub  (701,  p.  664).  F.  A.  Ctonth  has  found  this  mineral  in  muiute  cnrstals,  showing 
the  planes  I,  ^f,  and  1-i,  with  the  copper  ores  at  Bill  Williams  Fork,  Arizona.  For  analyses  of 
specimen,  mixed  with  atacamite,  chrysooolla,  etc,  see  Am.  J.  ijd.,  11  xlv.  821,  1868. 

Calaveritb  F,  a,  Oenihf  Am.  J.  Scl,  IL  xlv.  314,  1868w  (08A.)  A  new  tellurid  of  gold, 
from  the  Stanislaus  mine,  Calaveras  Ca,  CaL  It  occurs  massive,  without  crystalline  structure ; 
color  bronze-yellow;  streak  yellowish-gray;  brittle;  fracture  uneven,  inclining  to  subconchoidal 

OomponUon, — ^Au  Te4=Te  55*53,  Au  44*47.    Analyses  1,  2,  from  2  1*45  p.  c.  quartz  deducted: 


1. 
2. 


Te  55-89 
[66*00] 


An  40*70 
40*92 


Ag  3-62=100*11. 
3-08=100. 


Dia- 


B.B.  on  charcoal  bums  with  a  bluish-green  flame^  yielding  ^obnles  of  very  yellow  gold, 
solves  in  nitro4nuriatio  aoid,  with  separation  of  chlorid  of  silver. 

Calaverita  is  frequently  associated  with  petzite,  to  which  a  portion  of  the  silver  In  the  analysei 
tfl  attributed.  In  a  comparison  of  the  results  of  analyses  of  sylvanite  from  Transylvania,  Dr. 
Ctonth  make;  the  suggestion  that  the  so-called  ^^geSben  "  (see  anaL  8,  9,  p.  82)  is  notiiing  else 
than  impure  calaverite. 

CiLOiTB  (715,  p.  670).    Torn  Bath,  in  his  elaborate  papers  on  caldte  (Fogg.,  cxxxii.),  mention^ 
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bes  Jos  the  planes  given  from  him  on  pp.  673,  674, 676,  the  scatonohedron  -}}*,  which  has  foi 
the  angle  over  its  longer  edge,  166^  43',  shorter  edge  101"  85',  middle  edge,  114°  64' ;  and  tfaa 
rhombohedron  -|,  having  S  A  ie=142''  66',  and  0  A  i?=158'*  28'. 

Casbitebitb  (192,  p.  167).  T.  Petersen  (Jahresb.  1866,  920,  1868)  found  in  the  tin-stone  of 
.Zinnwald,  (})  Sn  88*04,  ¥e  4*49,  Sin  2*78,  Ca  C  4'80=99-dl. 

Gatumite  G.  T.  Jackson  (Am.  J.  ScL,  zzxv.  388)  thns  named  the  red  day  from  the  Gotean 
de  Prairies,  in  the  Upper  Missouri  region,  where  it  rorms  a  bed  of  consideralie  extent,  referred 
by  Hayden  to  the  Oetaceous  formation.    Analyses : 

gi           Si          9e         8n        Ikg        Ca        JTaK        £ 
66*11        17*31        6-96         —        0*20        2*16        12*48        4*69  Thomson. 
48*2  28*2  60  0*6        6*0  2*6  8*4   Jackson. 

It  is  a  rock  and  not  a  definite  mineral  species. 

G]nrnuLLASsrrBJ9in9,Ed.N.PhiL  J.,z.84,1859.  (341A.)  Badiated  massive,  the  fibres  or  oolomna 
lamellar  and  separable;  H.=8'5;  G.= 2*45— 2*46;  lustre  pearly;  color  white  or  yellowish-white ; 
thin  ]amin»  transparent ;  graduating  into  an  opaque  white  variety,  subresinous  in  lustre;  brittle. 
The  mineral  was  found  in  a  nodule  from  amygdaloid,  near  Black  Book,  Bay  of  Fundy,  and  consti- 
tuted the  portion  between  a  thin  outer  layer  (named  by  How  cerinUe)  and  an  inner  bluish  masSy 
caUed  by  him  cyanalite.    How  obtained,  as  a  mean  of  two  analyses  (L  c.) : 

fll  58-86        £11*14        MgO-16        Ca  27*92        &  069        fi  11*42. 

B.B.  fuses  easily,  with  spirting,  to  an  opaque  glass;  a  dear  bead  with  the  fiuxes. 
It  is  near  okenite  in  composition.    ^ 

Chauoisitb  (469,  p.  511).  Anoolitio  mineral,  near  chamoisite,  described  by  PouQlon  Boblaye 
(Mem.  Mus.,  xv.)t  has  been  called  BavcUUe.  It  has  H.  about  4;  G.=8*99,  Delesse;  color  greenirii- 
black,  bluish,  or  grayish ;  powder  greenish-gray  or  black,  to  reddish-brown ;  and  BJBI  fusible 
with  difficulty  to  a  black  magnetic  scoria.    Ajaalyses :  1,  Berthler ;  2,  Delesse: 

ft      Xl     €r       Fe        *e       Ca      fl       0      Clay 

1.  Quintin      110    13-8      03      48*8      23*4      3*2=100 Berthier. 

2.  '*  6-50    7*50    0*50     65*45     18*25    0*45    4  85     1*30    0'20=r.  100  Delesse. 

Forms  beds  in  old  schistose  rocks  in  different  parts  of  Brittany,  espedally  in  the  forest  of 
Lorges,  a  locality  that  supplies  furnaces  ai  Pas  near  Quintin,  in  the  vicinity  of  SL  Brleuc^  Dept 
of  C6te8-du-Nord;  also  at  the  Chapel  St.  Oudon,  near  Segr^  Dept  of  Maine-et-Loire ;  and  else- 
where. Huot  and  others  derive  the  name  havalUe  from  Bavalon,  a  locality  of  it ;  but  Desdoizeauz 
says  no  such  place  exists  in  Brittany ;  but  that  a  depression  in  the  region  where  it  is  explored  is 
called  the  baa  vaUon — an  absurd  origin  for  a  name. 

Chbtsobebtl  (191,  p.  165).  Prischman  on  twin  crystals  of  durysoberyl,  Ber.  Ak.  MOnchen, 
1867,  L  429. 

Chbtsouti  (259,  p.  256).  A  partially  decomposed  olivine,  fhmi  Neurode  in  Silesia,  afibrded 
Rammelsberg  (Za  G.,  xix.  286)  ^i  34*97,  te  18*55,  ]i[g  86*00,  Ca  0*44,  aS^l  0*75,  '&  6,  magnetite 
3*21=99*92. 

CuLUDBTiTB.  Prismatic  Arsenious  Acid  F.  Claudeif  Proa  Ch.  Soa,  1868,  Gh.  News,  xvii 
128,  1868;  QaudeXiie  Dana.  (221  A.)  Orthorhombic^  and  isomorphous  with  valentinite,  while 
dimorphous  with  arsenolite.  Observed  in  thin  plates,  resembling  selenit^  H.=2*6.  G.=3-S5. 
Lustre  strongly  pearly. 

Composition  As  0',  as  for  arsoiiolite,  being  essentially  pure  arsenous  add.  CHandet  obtained  is 
an  analysis  about  47  p.  c.  of  this  add  with  other  metalUo  substances  as  impurities. 

Occurs  in  seams  in  an  ore  of  arsenical  pyrites,  at  the  San  I>omingo  mines,  PortugaL 

It  heads  the  Yalentinite  group,  p.  184. 

OiAXiSTHALiTB  (45,  p.  42).  For  analysis  of  this  mhieral  from  Gacheuta,  (ee  under  Euoaibx^ 
pi  798. 
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OOLUiiBini  (474,  p.  515).     Hermann,  in  the  J.  pr.  Oh.,  oiiL  127,  sustains  anew  his  yiews  OQ 
Imenio  add,  and  gives  the  following  results  of  reoent  investigations : 


€b 

#a 

a 

8n       W        te 

iSn 

% 

1.  Haddam 

2.  Bodenmais 
8.  Greenland 

4M7 
35-49 
38-27 

10-77 

28-12 

0-56 

25*74 
16-38 
39-78 

0-40    0*26    14-Od 

0-36   1411 

ir.     16-64 

5-68 
413 
6-00 

0-49=98-52. 

1-27,  Ou  0-18=99-99. 

0-06=100-16. 

Hermann  is  here  copied  in  making  the  metallic  acids  to  contain  3  of  oxjgen.  Anal7Bis  1  Is  a 
reTision  of  anaL  4,  p.  617. 

Hermann  makes  three  varietieB  of  columbite :  (1)  Tautalum-columbite,  with  density  above 
5-90.  (2)  Columbium-columbite,  with  G.= 5 -50-5-90.  (8)  Ilmenium-columbite,  with  G.  below  5*50. 
He  thus  claims  that  the  Greenland  mineral  is  ilmemum^unibite  (G.=5-40),  while,  according  to 
the  recent  careful  researches  of  Blomstrand  (anal  25,  p.  518X  it  oontains  only  columbio  and  tan- 
talic  adds. 

OoSAuni  R  A.  (knJOi,  Am.  J.  Sd.,  H.  zlv.  819.  (112A.)  Indlstinctlj  eryBtalline,  with  longitu- 
dinal striations,  apparently  rhombia  Soft  and  britUe.  Lustre  metallia  Ckdor  lead-gray,  f^o* 
tore  uneven. 

Composition  2  Fb  S+Bi  St=Sulphur  16*10,  Bi 42-25,  Pb  41*65=100.  Analyses :  1  (after dednot- 
iBg  2 '09  p.  c.  quartz) ;  2  (after  deducting  26*83  p.  c.  quarts): 


S 

As 

Pb 

Ag 

Bl 

Oo 

1. 

15-59 

3-07 

37-72 

2*48 

39-06 

2*41=100-83. 

2. 

15-64 

5-37 

33-99 

2-81 

37-48 

4-22=99-51. 

As  cobaltite  was  associated  with  the  mineral,  Genth  regards  the  Go  and  As  as  due  to  this 
species,  and  deducts  them,  making  in  anaL  1,  6*79  p.  a  cobaltite,  and  in  2, 11*88  p.  c,  giving  for  1, 
3  16-27,  Bi 41-76,  Pb 40*32,  Ag  2-65 ;  and  for  2,  S  15*23,  Bi  4277,  Pb  38-79,  Ag  3*21 ;  correspond- 
iiig  with  the  formula  2  (Pb,  Ag)  S+BL*S*,  making  the  nUneral  a  jamesonito  in  which  the  antimony 
is  replaced  by  bismuth.  B.B.  oosalite  reacts  for  sulphur,  lead,  and  bismuth,  and  with  soda  on 
charcoal  yields  a  minute  globule  of  silver.  Found  associated  with  quartz  and  cobaltite  in  a  silver 
mine  at  Cosala,  Province  of  Sinaloa,  Mexico. 

Gbtoutb  (164,  p.  127).  Crystals  of  cryolite  have  been  described  and  figured  by  Websky 
(Jahrb.  Min.  1867,  810).  His  measurements  make  the  form  tridinia  The  general  form  of  the 
crystals  and  the  planes  are  as  in  f.  180.  The  following  are  his  measured  angles,  using  the  letter* 
ing  m  that  figure:  I^  /=88'  8'  and  91'  67',  0  A  l-l,  left,=124*'  85',  Oh  l-i,  front,=125'*  54  — 
125"  57',  Oa  l-i,  back,=125*'  28'-125*  33',  0  A  j;  right, =90'  24',  OAi;  left,  90**  l'-90''  10', 
and  89"  68',  I,  right,  A  1-t,  fVont,=124"  30',  X  1«<^  A  l-i,  front,=124"  14' ;  I^  right,  A  l-t,  ba(5k,= 
126"  20'.    Two  kinds  of  twins  are  described:  1,  composition-face  i-i;  and  2,  a-faoe  0, 

Websky  also  describes  the  optical  characters  of  the  crystals. 

CTAiroLtrB  How^  Ed.  N.  Phil  J.,  z.  84,  1859.  ($4lB.)  Amc^hoas,  of  a  bluish-gray  color,  little; 
lustre,  and  nearly  opaque;  H.=4*5;  G.= 2*495;  B.B.  fuses  only  on  the  thin  edges;  gives  deari 
beads  with  the  fluxes.    Two  aualyses  by  How  afibrded : 

St  Si  Ag  da  &  d 

7415  084  <r.  17*62  0*63  7*39=100*43. 

72-62  1-24  tr.  1819  061  6-91=99-47. 

Probably  the  same  mineral  with  centrallassite  (p.  796),  impure  with  much  more  silica ;  or  it'ia* 
cbaloedony,  impure  with  centrallassite.    The  name  alludes  to  the  color. 

DOMETKiTB  (37,  p.  86).  Oocnrs  in  the  mountain  of  Paracatas,  between  Cuatzamala  and 
Tlachapa. 

Enargits  (132,  p.  107).  Occurs,  according  to  B.  W.  Boot  (Am.  J.  8cl,  H  zhr.X  at  the  llomi&g 
Star  mine,  Alpine  Co.,  GaL,  both  massive  and  in  small,  brilliant^  black  crystals,  associated  with 
pyrite,  quartz,  and  menaccanite.  H.=4;  G.=4-34.  Mean  of  two  analyses,  8  81*66,  As  13-70, 
Sb  G  03,  Pe.  with  trace  ft,  0-72,  Cu  45-95,  Si  1-08=9914. 

Erlanite.  Krian  BreUh,  Handb.,  606.  Sapposed  to  be  a  rock. 

BuoAnoTB  (42,  p.  39).    According  to  A.  B.  Nordenskiold  (CEfr.  Ak.  Stockholm,  18W^  361,  is 
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J.  pr.  Ol,  cu.  456),  this  spedes  oocon  in  opaque  lilver-white  to  lead^gray  graizia  in  part  disKiid 
nated  in  serpentine,  sometimes  with  indioations  of  cubic  or  octahedral  planes.  £1=2*6;  Q.s 
'7-48— 1-61.    Analyses: 


Se 

Cu 

Ag 

Fe 

Tl 

1. 

24-86 

42-57 

0-35 

*-. 

2. 

32-01 

25-83 

44-21 

0-86 

ir. 

agreeing  with  the  formula  (€u,  Ag)  Se  or  €a  Se + Ag  Se. 

Domeyko  has  examined  the  selenids  Arom  Oacheuta  in  the  province  of  Mendoza,  Chili  (C  R, 
Ixiii.  1064),  and  considers  them  to  consist  of  mixtures  or  combinations  of  three  selenids :  (A)  A 
compound  analogous  to  eucairite ;  (B)  a  selenid  of  cobalt  and  iron ;  and  (C)  a  selenid  of  UmkL 
Analys< 


Se 

Ag 

Ou 

Fe 

Co 

Pb 

^bC    Gangue 

1. 

80-00 

21-00 

1-80 

2*20 

0-70 

43-60 

=99-2. 

2. 

22*40 

20-86 

12-91 

8-10 

1-26 

6-80 

82-68      =100. 

3. 

30-80 

9-80 

10-20 

1-20 

2-80 

87-10 

6-6        =98-4. 

4. 

8-73 

13-80 

8-35 

1-97 

21-30 

15-26      7-40= w 

6. 

23-60 

0-80 

67-80 

10-90       3-60=98-6. 

No.  1  had  a  bright  bluish-gray  color  and  metallic  lustre,  was  somewhat  porous,  and  oocnrred 
with  silicate  of  copper  and  carbonate  of  lead,  which  last  was  separated  before  analysis.  G.= 
6*8.  No.  2  was  similar.  In  3  and  4  the  silver  is  partly  replaced  bv  copper.  Na  5  is  almost  pure 
selenid  of  lead.    a.=7-6. 

Ganomatite  Brei(h,t  Char.,  106,  1832.  (Gansekothigeiz  GemUj  Goose-dung  Ore,  Chenocopro- 
Ute,  DanOj  Min.,  1st  ed.,  216,  1837.)  The  material  thus  named  is  in  pan  an  impure  iron-sinter, 
containing  some  oxyd  of  cobalt,  eta  That  of  Joachimsthal  is  a  yellovosh  incrustation,  occurring 
with  smaltine.  That  of  Andreasberg  is  a  mixture  of  oxyds  of  antimony,  arsenic,  and  iron,  with  a 
little  arsenous  add  (Ramm.  Min.  Gh.,  998). 

GsBSDOiurFXTB  (86,  p.  121  Analyses  of  gersdorifite,  having  G.=5-49— 5*65,  from  Craignmir 
mine.  Loch  Fyne,  Scotland,  by  D.  Forbes  (PhiL  Mag.,  lY.  xxxv.  181, 1868) : 

S         As       Ni       Co        Fe       Mn    Cu     ^    InsoL 
2001     84-46    21-59    6*82     1812    0-33     Ir,    066     2*71=99-19. 
19-76    86*84    2316    6114    11-02    0-33    ir.    0*66    2*60=100. 

Gbomteicite  (797,  p.  739).  The  author  learns  Airthcr  from  L.  Lesquereux  (March  4,  1868)  that, 
as  existing  species  of  tbp  families  Boptdus^  Myrica^  and  Launis  are  wax-bearing,  wax  may  have  been 
afforded  to  the  Gesterwitz  beds  by  the  spedes,  now  fossil  in  that  basin,  OinnaTnammn  Bo89ma»- 
leri  Heer,  Gautiera  lignitum  Web.,  Letttrus  primigenia  and  L.  Laiagee  Heer,  and  species  of  Sasta^ 
fras;  aud,  as  Cerak^petalum  myridnum  of  de  la  Harpe  is  probably  a  Myrica,  this  also  may  have 
been  one  of  the  wax-yielding  spedes  of  the  era.  And  although  no  Populus  hisis  yet  been  id<mtified 
from  the  basin,  species  are  common  in  the  Tertiary  of  other  parts  of  Europe  and  of  America,  and 
plants  of  the  genus  probably  contributed  largely  tovrards  these  lignitic  beds. 

GiLBERTtTB  TTum.^  MuL,  1,  286.  Perhaps  an  impure  kaolinile.  Whitish  and  sQky;  H.=2*75; 
G.=2-65.  Lehunt  obtained  (I  a)  Si  45*15,  ^  40*11,  ^e  2*43,  Mg  1-90,  Ca  4-17,  £[  4-25.  Froia 
the 'lode  of  Stonagwyn,  near  St  Austle,  Cornwall 

QffiUONDiTE  (372,  p.  418).  Tom  Bath  mentions  Frauenberg,  near  Fulda,  as  a  new  looafity  of 
this. rare  mineral  He  speaks  of  the  form  as  a  tetragonal  octahedron,  and  obtained  for  the  an^ 
between  two  planes  over  a  basal  angle  61*"  3V»  Ol"*  4',  whidi  gives  for  the  terminal  edge  118°  56}', 
118**  66'.    The  crystals  are  in  druses  in  basalt  with  phillipsite. 

Glavoodoi  (95,  p.  80).  Occurs,  according  to  Tschennak  (Ber.  Ak.  Wien,  zv.  1867)  and  v 
Kobell  (J.  pr.  Ch.,  cii.  409),  at  Hakansbo  in  Sweden.  The  crystals  have  the  new  plane  24 
Basal  daavage  less  perfect  thanin  the  Chilian  variety.    G.=5-973,  Tsoh. ;  6*96,  v.  £.  Analyses 

As  8  Co  Ni  Ee  Si 

1.    44-08        19-80  16-06  19'34         =99*23  E.  Ludwig. 

a.    44-39        19-85       !I5'00        0*80        19*07        0*98=100  v.  KobelL 
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Gold  (1,  p.  8).  Gk>ld  oocurs  in  oopper  pyrites  in  the  re^on  of  Black  Bay,  on  the  nottb 
ahore  of  Lake  Superior,  between  Neepigon  and  Thunder  Bay,  as  observed  by  Chapman,  and  silver 
in  the  galenlte  of  the  same  veins.  The  rocks,  Chapman  remarks,  are  not  Laurentian  or  Azoic^ 
although  metamorpbic,  but  altered  Silurian,  or  "  identical  in  general  age  with  the  gold-bearing 
rocks  of  eastern  Canada  and  Nova  Scotia.** 

D.  Forbes  has  published  analyses  of  Welsh  goldt^PhiL  Mag.,  IV.  zxziv.  340): 


Au 

Ag 

Fe 

Quartz. 

I.  dogan 

0016 

9'28 

tr. 

0-82,  Cu  «r.=99-74. 

2.     " 

89-88 

9-24 

It. 

0-74=99-81. 

8.  Mawddach  R. 

84-89 

13«99 

0*34 

0-48,  Ou  <»-.=99'66. 

Nos.  1  and  2  were  from  a  quarts  vein,  associated  with  tetradvmite,  pyrite.  chalcopyrite^  galenitCL 
chlorite,  caldte,  dolomite,  ankerite  ?  siderite,  and  barite.  Q.  of  1=1 7*26.  i^o.  3  was  stream  gold 
associated  with  menaocanite.    G.=  1 5*79. 

Gold  from  the  Stanislaus  mine,  CaL,  gave  Genth  Au  88*63,  Ag  11*37  (Am.  J.  Sd.,  II.  zlv.  31). 

HABMOXOifB  (390,  p.  439).  Desdoiaeanx  has  subjected  crystals  of  the  morvenlte  variety  to  a 
new  examination  (L'lnstitut,  1868,  86),  and  finds  that  they  are  optically  monocUidc  instead  of 
orthorhombic ;  and  observes,  consequently,  that  theyarenothemihedralas  suggested  by  Qadolin, 
and  as  stated  on  p.  440. 

Hbicahtb  (180,  p.  140).  New  forms  of  crystals  of  hematite  from  Keswidc,  Cumberland,  and 
ftom  Elba,  have  been  described  by  Hessenberg  (Min.  Not,  No  8),  adding  tiie  new  planes  (,  -i/Vi 
from  the  former,  and  -Ar  and  -f  from  the  latter. 

Hebsitb  (68,  p.  60).  Analyses  of  hessite  from  the  Stanislaus  mhie  by  F.  A.  Gonth  (Am.  J.  ScL, 
ILxlv.  311,  1868): 

To  Au  Ag         Pb  Ni 

1.  44-46        8*28        46*84        1*66        4*71=100*43. 

2.  [39*64]       3*22        66*60         1*64=100. 

In  No.  1,  7*21  p.  a  of  impurity  are  excluded,  of  whidi  4*22  was  free  gold  and  the  balance 
quartz;  and  in  Na  2,  28*60  p.  c,  including  6  p.  c.  free  gold.  Genth  concludes  that  the  mineral 
is  a  mixture  of  hessite  with  altaite  and  his  new  spedes  melonite  (Nit  Tcs) ;  anal  1  giving  78*11 
hessite,  2*67  altaite,  and  20*03  melonite,  whUe  2  has  92*82  hessite  and  6*56  melonite. 

IlTDROBVCHOLirrB  of  Thomsou.  Thomson  obtained  (IGn.,  L  237)  Si  41*85,  %1 49*56,  fi  4*85, 
gypsum  3'12=98'87.    Probably  from  Sardinia.  ^ 

HuTSSENTTB.  Elsenstassfurtit  Huyasen^  Berggoist,  x.  67,  1865,  Jahrb.  Min.  1865,  829:  Stass- 
furtit  Bischof^  ib. ;  Huyssenite  Dama,  (597  A)  This  borate,  briefly  alluded  to  on  page  596, 
appears  to  be  a  distinct  species,  and  has  the  following  characters  : 

Massive,  and  in  nodular  concretionary  forms.  G.=2*78 ;  but  after  removal  of  mixed  dilorids, 
3*09.    Lustre  feeble.    Color  greenish-gray,  becoming  yellow  on*  exposure,  from  the  iron  present 

Composition  according  to  Bischof :  Mg* fi^ 40*86,  :^e* fi*  6005,  Mg CI  9*59=  100, corresponding 
to  the  formula  (^  ttg + i  :^e)*  fi*. 

Occurs  at  the  salt  mine  of  StassAirt,  with  stassfurtite,  which  it  mudi  resembles :  its  nodules 
contain  usually  a  nudeus  of  common  salt,  while  those  of  stassfurtite  have  one  of  red  carnallite. 

Htilophane  (318,  p.  346).  An  analysis  of  this  mineral  from  Binnenthal  gave  T.  Petersen 
(Jahresb.   1866,  928)  Si  61*84,  ^  22*08,  ttgO'lO,  Ca0*66,£a  14*82,  £,  JTa  [10*03],  £[  0-48=100. 

Hyprosilioitb  v.  TTo/t,  Vulk.  Gest,  306.  (849A.)  An  amorphous  substance  or  crust  from 
Palagonia  and  Ad  Castello,  Sidly,  which  afforded  v.  Waltershausen  §i  44*90,  Ag  4*60,  Ca  33*82, 
l5fa  211,  ft  1-86,  fi  13*21=100;  and  another  variety,  Si  43*31,  Xl  8*14,  %  8*66,  Oa  28*70,  Safi 
1-70,  ]^  1448=100.    Corresponds  neariy  to  the  formu^  fiSi+lQL 

HTOBOTALOira  (214,  p.  179).  E.  W.  Root  has  obtained  (priv.  oontrib.)  foi  ^3ughite  fhn 
flomenrille,  N.  X : 

£i  Ag  £[  C        InsoL 

1.  21-90        31*07        30*66        6*91        8*89=99*42. 

2.  21-61        31*62        80-56        6*88        9*15=99*71. 
Miean      21*75        81*24        30-60        6*89        9*02=99*60. 
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The  insoluble  in  Ko.  2  oonsisted  of  4*43  Si  and  4*86  undeounpoeed  mioa,  eta    The  reealti 

Aocord  dosely  with  thcNse  of  Johnson. 

HTPOZASTHns  Bovffuiyf  Ed.  N.  FhiL  J^  IL  iL  808,  1866;  Sienna  Earth.  A  brownifib- 
yellow  ferruginous  claj  or  ochre,  probably  only  clayey  yellow  ochre.  Q.=3*46.  Analyaii 
obtained  §i  11-14,  'JH  9*47,  Fe  66*36,  Oa  0*63,  Hg  0*03,  ]^  18*00=99-62. 

Jjjoaomxa  (112,  p.  90).  Jamesonite  from  Eusebi  vein,  Przibram,  Bohemia  (t.  Zepharovich, 
Ber.  Ak.  Wion,  ItI.  June,  1867),  afforded  B.  Helmbacker  8  20*21,  Sb  80*81,  As  ir^  Fb  47*15,  Fo 
1*86=99'64. 

Occurs  in  fine  fibrous  plates  and  lentioular  masses  in  granular  galenlte. 

809.  Jaulinoite.  Pt.  of  Jaulingite  v,  Zepharovich,  Ber.  Ak.  Wien,  zvl  866,  1865.  Amor- 
phous, resin-like.  Brownish-yellow.  Brittle.  At  60^*0.  softens,  70*'O.  liquid.  Easily  soluble 
in  alcohol  and  ether.  Aromatic  odor  when  heated.  Batio  for  B,  H,  0=r39  :  60 :  4|=e,«H4oOi, 
Bagsky,  who  obtained  (f)  C  77*97,  H  10*14^  0  11*89=100.  Not  soluble  in  a  carbonated  alkali, 
and  scarcely  at  all  in  a  potash  solution.  The  above  was  dissolved  out  of  a  resin  (called  Jauliugite 
by  Y.  Z.,  because  occurring  at  the  Jauliug,  near  St  Yiet^  in  Lower  Austria)  by  means  of  sulphid 
of  carbon.  The  resin  somewhat  resembles  amber,  is  hyadnth-red,  iransluGent  in  thin  splinters, 
may  be  rubbed  to  a  yellow  powder  between  the  fingers,  and  has  H.=2*6,  G.=1'098— 1*111. 

8 13 A.  A  Beia-joAjUingiie  was  obtained  from  the  residue,  after  the  treatment  with  sulphid  of  car- 
bon, by  the  action  of  ether.  Ck>lor  brownish-yellow.  Softens  at  135**  C,  and  becomes  liquid  iit 
160*".  Dissolves  easily  in  aloohol  and  ether,  but  not  in  carbonated  alkali  or  sulphid  of  carbon. 
Batio  fore,  H,  e=40  :  63^ :  8};  or  18  :  24  : 4,  Bagsky,  who  obtained  (f)  C  70*90,  H  7-93,  0  2117 
=100.  It  contains  double  the  oxygen  of  the  preceding,  with  less,  proportionally,  of  hydrogen. 
The  ratio  is  nearest  to  that  of  guyaquillite  (No.  818). 

KiBWAinTE  Thorn.,  Min.,  i.  378,  1836.  A  fibrous,  green,  chlorite-like  mineral  ttom.  the  basalt  of 
the  N.E.  coast  of  Ireland.  B.  D.  Thomson  found  in  it  (L  a)  &  40*6,  £l  1 1*41,  t^  23*91,  Ca  19;78, 
fl  4*36=99  96. 

LiEEDSiTE  ThoTTL    A  mizture  of  Ca  9  7 1*9,  £a3  28*1,  fiK>m  noar  Leeds. 

Lesletitb  /.  Lea^  Proc.  Ac.  Philad.,  1867,  44.  A  soft  fibrous  mineral  found  near  UnlonviHe, 
Pa.,  on  corundum,  yet  undescribed,  and  not  proved  to  be  a  new  spedes. 

IfAONSTiTE  (186,  p.  140).  A  niccoli/erous  magnetite  occurs,  according  to  Petersen  (Jahrb.  Aflu. 
1867,  836X  north  of  Pregratten  in  the  eastern  Alps.  He  obtained  for  one  specimen,  on  analysis, 
Pe  68-92,  Je  29*82,  ffi  176,  Hn,  €r,  ti  <r.=100. 

Maroasttb  (90,  p.  75).  C.  Mdne  has  observed  that  the  pyrites  of  unaltered  sedimentaiy 
beds  is  mostly  marcasite,  while  that  of  metamorphic  rocks  is  pyrite  (C.  B ,  Ixiv.  867).  The  follow- 
ing analyses  are  by  him  : 

(i)46-4 
(})48*2 
(tt50*7 
(1)49*1 
(i)48*6 
(J)  44-9 

AnaL  1  of  nodules ;  2,  from  the  oolite  ore  beds  of  YiUebois  aud  Serri^res ;  8,  from  ammonites, 
from  Bauregard,  Mazenay,  and  Layerpillidre ;  4,  6,  from  the  ooal-beds ;  6,  bituminous  pyrites. 

Melaktebite  (664,  p.  646).  An  impure  sulphate  of  iron,  apparently  a  mixture  of  melanterite 
and  a  sulphate  of  the  sesquioxyd  (as  remarked  by  Kenngott,  Ueb.  1866X  fhxn  Bourboule^  in  th« 
Dept  of  Puy  de  Dome,  France,  has  been  named  BourbouUle  by  Lefort  (0.  B.,  1862,  Ir.  949,  JahriL 
Kin.  1863,  688).  Derived  apparentiy  fh>m  the  alterati<m  of  maroasite.  Leforfa  SKaiyacf 
obtained:  «  «.  ^  ^ 

S  9e  J'e  S 

38*04  6*08  1608  40*80=100.  • 

87-66  8*71  13-83  39*91=100. 

86*22  8*86  12*99  48*64=100. 

U  li  a  friable  greenish  substance,  partly  solubls  in  water  and  partiy  m  adds. 
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G. 

1. 

2. 
3. 
4. 
6. 
6. 

Champagne 
Ain 

Bauregard,  etc. 
Creusot 
St  Etienne 
Oise  aud  Aisne 

4-1769 
41822 
4*2066 
4-1809 
4-1803 
4*1770 

Fe 

Si 

Si 

ft  Organ. 

40-9 

8*4 

1*7 

2-1     —=99-6. 

42*0 

6-8 

1*4 

1*4    0-3,  Oa  0-7=99*8. 

44-0 

8-2 

0*6 

0-9    01.  Ca  0-2=99*7. 

326 

6-9 

0-9 

0-9    0*3=99-6. 

42-3 

6-6 

1-0 

0-7     0-S=99-4. 

88-9 

11-3 

2-4 

1-7     0-8=99*5. 
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Hklonitb  K  a,  Gtnih,  Am.  J.  ScL,  II.  zlr.  313,  1868.  (lOOA,  Appendix  to  Solphids,  etc.)  A 
new  tellurium  mineral  from  among  the  ores  of  the  Stanislaus  mine.  Form  hexagoniJ,  with  eminent 
basal  dearage.  Generalljin  inc&Unct  granular  and  foliated  particles.  Lustro  metallic;  color 
reddish-white,  rarely  tarnished  brown;  streak  dark  gray. 

Composition  Nia  Tes=Te  76-49,  ITi  23'61=100.  An  analysis  afforded  Te  73-43,  Ag  4-08,  Pt 
0*72,  Ki  20-98=99-21;  the  nickel  contained  a  minute  trace  of  cobalt  B.B.  in  the  open  tube 
gives  a  sublimate  fusing  to  colorless  drops,  leaving  a  gray  mass ;  on  charcoal  burns  with  a  bluish 
lame,  giving  a  white  volatile  coating,  and  a  greenish-gray  residue ;  in  B.F.  with  soda  a  gray 
powder  of  magnetic  metallic  nickel  iSoluble  in  nitric  add,  giving  a  green  color,  and  on  evapora- 
tion yielding  a  white  crystalline  powder  of  tellurous  acid. 

Genth  considers  the  analysis  to  correspond  to  6*60  p.  c.  hessite,  117  altaite,  2*29  native  tel- 
lurium, and  89*25  melonite,  which  he  assumes  to  have  the  composition  Nis  Te*,  although  he 
observes  that  the  hexagonal  form  would  better  agree  with  the  formula  Ni  Te.  But  the  latter 
view  would  require  that  over  one-third  of  the  mixture  should  be  native  tellurium,  which  he 
thinks  scarcely  probable,  as  the  material  for  analysis,  when  examined  by  a  strong  ma^fier, 
showed  a  small  quantity  of  dark-colored  hessite,  but  every  other  particle  had  a  reddish  hue, 
without  the  slightest  admixture  apparently  of  any  grayish-white  mineral. 

Mevaooamite  (181,  p.  143).  A  variety  of  this  species,  fh>m  the  basalt  of  Turner's  HiU  quarry, 
Staffordshire,  gave  D.  Forbes  (PhiL  Mag.,  lY.  xxxiv.  347),  after  excluding  sQicates  and  insoluble, 
TTi  34-28,  3Pe  66-72;  G.=4'69. 

MiOA  Gnoup.  A  micaceous  mineral  has  been  named  Eelvetooi  by  R  T.  Simmler  (his  Petraa,  9, 
Kenng.  Ueb.  1865, 136, 1868),  but  without  a  dettrmination  of  its  composition  or  exact  relations  to 
other  spedes.  It  forms  part  of  a  schist  and  quartzite  in  the  gneiss  formatk>n  (Alpinyte)  of  the  Alps. 
H.=S— 3*5;  G.=2-77— 303;  lustre  pearly  or  waxy;  ook)r  gray  to  whitish,  reddish,  greenish, 
violet,  and  copper-red ;  streak  grayish- white  to  reddish.  In  the  dosed  tube  yields  littie  or  no 
water.  B.B.  fuses  with  difficulty  on  the  edges ;  the  borax  pearl  is  colorless  when  cold.  Not 
attacked  by  hot  acids.  Stated  to  consist  probably  of  silica,  alumina,  lime,  magnesia,  and  protoxyd 
of  iron. 

A  micaceous  mineral  fVom  Chester  Co.,  Pa.,  has  been  named  PaUeraoniiA  by  I.  Lea  (Proa  Ao. 
Philad,  1867,  45),  but  without  the  mention  of  its  distinctive  characters. 

MoNTANiTE  (711,  p.  668).  Dr.  Genth  has  detected  this  tellurate  with  the  tetradymite  of  David* 
son  Co.,  N.  C.  (Am.  J.  Sd.,  IL  xlv.  319X  two  analyses  affording: 

[3-471 
[2-80] 

Genth  remarks  that  it  is  still  doubtful  whether  the  mineral  contains  1  or  2  atoms  of  water. 

MnsooTiTE  (294,  p.  309).  New  analyses  of  this  spedes,  with  an  extended  discussion  of  the 
chemical  composltloa  of  the  different  kinds  of  mica,  have  been  published  by  Bammelsberg  in  ZS. 
G.,  xix.  400 : 

Si        Si  Fe  t^  An  Ag  ^a  &  F  ]9[ 

1.  Uton,  Sweden       45-76  85-48  1-86  0-62  0*42  158  10-36  1-82  2-60=99-79. 

2.  Ea8ton,Pa.           4674  8510  4-00  1-53  080  963  1-05  3-36=102-21. 

3.  Goshen,  Mass.      4702  36-83  0*51  106  0-26  0*30^  9*80  0*62  3-90=100-19. 

4.  Aschaffenburg      47-69  88"07  3-07  2*02  l-78»>  9-70  0-19  3-66=101-18. 

5.  Bengal                   47*89  36*56  279  0*53«  0*96  0  83  9*68  0*46  4*ll=102-ia 

"WithUthto.  ^  With  mangmneM.  «WithUm«. 

No.  1,  G.=2-836,  optio«xial  angle  72''— 73°,  Senarmont ;  2,  G.=2'904^  optic-axial  angle  64*8* 
Quincke;  3,  G.=2-859,  optic-axial  angle  75*" -'76%  DescL;  4,  G.=2-911,  optic-axial  angle  67*9% 
Quindce;  Bengal,  G.= 2*827,  optic-axial  angle  661°. 

The  mineral  from  Easton  is  evidently  not  the  silvery  mica  referred  on  p.  307  to  biotite, 
the  optical  angle  of  which,  according  to  both  Grailich  and  Bli^e,  is  less  than  2°. 

Mica  from  Royalston,  Mass.,  afforded  T.  Petersen  (Jahresb.  1866,  928, 1868)  Si  46*03,  aikl  32*10, 
Fe  6-85,  liln  2-48,  Mg  0-23,  Oa  0*90,  fc  1120=99  79 ;  G.=2-947. 

Nkphbitb.    Kastner  has  analjied  an  aluminous  jade  or  nep  brite  from  China  (Gtohlen*a  J.,  SI 
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1. 

26*45 

68-78 

2. 

23*90 

71-90 

Cu 

Fe 

1-04 

1-26=100. 

1*08 

0-32=100. 
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1.  China 

50-50 

10-00 

6-50 

81-00 

2.  K  Zealand 

5301 

10-83 

7-18 

U-50 

3,          " 

65-01 

13-66 

8-52 

21-62 
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459X  differiag  from  those  of  pp.  237,  290,  292 ;  and  Melchior  and  ^eyer  (Ber.  Ak.  Wiec,  :dix 
475)  a  kind  from  New  Zealand.    Both  are  infuaible,  or  nearly  so.    They  obtained: 

Ca  fi:  ]0[ 

2*76,  ^  0-06  Kastneti 

12-40        0*97        1-11=100-00  K  &  M. 

1-42        6-04=  100-27  M.  &  M. 

For  2.  0.  ratio  for  ^  fi,  Si,  9*6  :  7-2  :  27-6 ;  for  3,  89  :  7*4 :  28-6.  Nos.  2  and  3,  as  described 
by  Hochstetter  (L  c\  are  somewhat  slaty,  and  are  hardest  on  the  transverse  snrfaoes  of  fractareu 
In  No.  2,  H.=5— 5*5 ;  in  another,  3-5—5.  G.=2-6I.  It  is  called  iangiwai  by  the  NewZeaUmdera. 
B.B.  thinnest  splinters  infusible,  but  becomes  white  and  opaqne.  In  Na  8,  H.=5*5— 6-5 ;  on  a 
polished  cross  face,  7.  Q-.=:3-02.  B.B.  (Uses  with  great  difficulty,  becomes  disoolored  and  opaque. 
This  variety  contains  much  water. 

These  minerals  are  probably  mere  mixtures,  as  may  well  be  true  of  sudi  masaiye  Bubstanoes. 
For  non-aluminous  jade  or  nephrite,  see  p.  237. 

Obthoclasb  (316,  p.  352).  The  twin  crystals  of  orthodase  from  Garlsbad,  Bohemia,  afforded 
Rammelsberg  and  Bulk  (ZS.  &,  xviiL  893): 


gi 

J^\ 

9e 

*g 

Ca 

Ba     »a 

fi: 

1.  White 

G.=2-573 

6302 

18*28 

014 

._ 

0*48    2*41 

16*67=100  Ramm. 

2.  Beddish 

G.=2-65 

65-23 

18-26 

0*27 



«r. 

1*45 

14*66=99-87  0.  Bulk. 

White  feldspar  from  Boyalston,  Mass.,  eave  T.  Petersen  (Jahresb.  1866,  927,  1868)  Si  65*79, 
2fcl  17-46,  Pe  <r.,  Ag  «r.,  Ca  0*59,  Na  6*21,  K  14-26,  fi  0*37=100-98.    G.=2*631. 

PALAGONrrs  (425,  p.  483).  Yon  Wartha  found  in  the  palagonite  of  the  basaltic  tu&  of  Battina, 
in  Baranyor  Gomitat  (Hungary)  (Verb.  Q.  Beichs.  1867,  210X  &i  26*99,  £l  11*09,  Fe  8-43,  Oa 
12-69,  Mg  2-29,  Sr  1*03,  ^a  063,  It  1-07,  fi  1109,  0  7-70,  phosphate  of  lime  0-97,  insoluble 
residue  16*81=99-89.  Excluding  the  residue,  phosphate  of  lime  and  carbpnio  add.  with  ita 
equivalent  of  lime,  the  results  become  Si  41*78,  Xl  17-17,  3Pe  18*05,  Ca  4*47,  Ag  3-55,  Sr  0*19,  £ 
1*66,  jf^a  0*97,  "Gi.  17*16=100*00,  corresponding  very  well  with  the  composition  of  palagonite  from 
other  localities. 

Plaoioclasb.  Breithaupt^s  name  for  the  group  of  tridinic  feldspars,  the  two  prominent  deav- 
(|ge  directions  in  which  axe  oblique  to  one  another,  vXdyio;  signifying  cmigue. 

PLOifBTERiTB  Daubr4e,  C.  R,  xlvi.  1088,  1858,  Ann.  d.  M.,  Y.  xiii  244.  (340A.)  A  gelatinoua 
substance  which  hardens  in  the  open  air,  formed  from  the  thermal  waters  of  Plooabi^res.  It 
becomes,  on  hardening,  opaque  snow-white.  It  afforded,  after  drying  at  lOO'O.,  §i  40*6,  Xl  1-8, 
Ca  34*1,  fi  28*2=99-2,  corresponding  to  Ca  Si+2  fi,  a  hydrated  silicate  of  lime. 

Chabasite  and  apophyllite  in  fine  crystals  are  other  results  of  the  action  of  the  waters  of  Florn* 
blares  on  the  brick  and  mortar  of  an  old  Roman  aqueducti  besides  hyalite,  aragonite,  and  perhaps 
soolecite  and  harmotome. 

Ptbite  (76,  p.  62).  The  pyrite  assodated  with  the  nioooliferoos  pyrrhotite  of  Inverary,  Soot« 
land,  gave  D.  Forbes  (PhiL  Mag.,  IV.  xxxv.  178)  S  49-82,  Fe  46-73,  Ni  1-99,  Co  1*24,  Cu  1-18, 
insoluble  0-06=99-52 ;  Gh.=4-93.  Forbes  says  that,  in  the  examination  of  several  hundred 
specimens  of  pyrite  and  pyrrhotite  from  different  localities,  nickel  is  rarely  found  in  pyrite,  while 
^  often  present  in  pyrrhotite ;  on  the  contrary,  cobalt  is  rather  common  in  pyrite,  and,  compared 
with  nidcel,  in  quite  small  quantity  in  pyrrhotite. 
Analyses  of  pyrite  from  different  French  localities  by  0.  MSne  (0.  B.,  Ixiv.  870): 


G. 

S 

Fe 

Si 

21 

ft 

1.  Chesfiy  and  St  Bel 

4*6205 

(«46-6 

39*3 

10-0 

3-8 

0-2=99*8. 

2.  Lavoulte 

4-7712 

(t)48*7 

42-9 

7-0 

0*8 

0-1,  Ca  0-3=99-8, 

8   AUevard 

4-7500 

48-6 

421 

6-5 

2*0 

0-4=99-6. 

4   Aude. 

4-7428 

49*1 

48-5 

6*0 

1-0 

0-2=99-8. 

5.  Elba 

4-8008 

52-2 

43*5 

4-0 

01 

=99-8. 

6.  Conflens 

4-8102 

52*4 

43-1 

8*5 

0*7 

0'2=99-9. 

7.  AUier 

4-80S3 

62-7 

44-2 

2-6 

0*2=99-«. 

8.  Gard 

4-7318 

(f)48*6 

40-6 

8*7 

1-7 

0'3=W-T. 
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If^ne  obsenrea  that  the  pyrites  of  unaltered  sedinientary  rooks  is  mostly  mareasik, 

Ptbohelanb  C.  U.  Shepcardy  Am.  J.  ScL,  XL  ttii.  96,  1850,  Min«,  253,  1857.  In  angular  graini 
from  the  gold-washings  of  McDowell  Ck>.,  N.  G.  H.=6-5;  G.=3'8'7;  lustre  resinous;  color  red- 
dish to  yellowish-brown  and  black ;  subtranslucent  B.B.  infusible,  but  becomes  black  and  opaque 
(whence  the  name) ;  soluble  in  the  fluxes,  giving  reactions  of  titanic  acid  and  iron.  Stated  to  be 
*'  essentially  a  titanate  of  alumina  and  iron  with  traces  of  lime  and  glucina,''  and  "may  contain 
zirconia  also  '* :  but  the  evidence  of  such  a  composition  is  not  given.  Perhaps  a  variety  of  titan- 
ite. 

Fyboxekb  (288,  p.  212).  An  analysis  of  malacoUte  from  Oefrees  (Fichtelgebirge)  afforded  K. 
Haushofer  (J.  pr.  Ch.,  ciL  35)  Si  5400,  ^l  0*62,  :^e  3-78,  Mn  0*27,  %  15-31,  Ca  25'46=99'65. 
Q. =3-286. 

For  an  artide  on  the  constitution  of  aluminous  pyroxene  and  amphibole,  by  Rammelsberg,  see 
ZS.  Gt.  Ges.,  xiz.  496 ;  and  a  word  on  the  formula^  by  the  author,  p.  794. 

CanaanUe  is  a  whitish  pyroxene  rock^  as  stated  on  page  322.  It  was  called  scapolite  rock  by  Hitch* 
30ok  (a.  Bep.  Mass.,  315,  1835,  869,  1841),  and  laternamed  Gcaiaanite  in  Alger*s  Min.,  1844,  after 
an  analysis  (see  below)  by  S.  L.  Dana.  It  is  a  whitish  and  grayish-white  rock,  subcrystalline  in 
fracture,  with  H.=:6'5  and  6.=8'0I,  and  constitutes  ridges  in  the  vicinity  of  Canaan,  CL  It  is 
oyerlaid  by  a  dobmite,  abounding  in  some  layers  in  crystals  of  whitish  pyroxene,  and  at  the  juno* 
tion  is  much  mixed  with  the  dolomite.  Dr.  Dana  obtained  in  his  analysis  (Hitchcock's  Eep.,  569, 
1841): 

Si  53*37      £l  10-38      J^e  4*50      Ag  162      Oa  25-80      0  4-00=99'67. 

A  specimen  has  been  recently  anal^d  by  B.  S.  Burton  (priv.  contrib.),  with  the  fbllowing 
resalts,  showing  that  the  alumina  of  tne  preceding  was  an  error: 

gi  51-30      ^e  1*60      Ag  16-47      Oa  25*21      0  6-91      fi  0-89=100-88. 

The  5*91  carbonic  acid  corresponds  to  18-41  of  carbonate  of  lime  prosent  as  impurity.  Whether 
the  carbonate  is  a  result  of  alteration  or  not  is  yet  unasoertained. 

PTBRHorrra  (68,  p.  58).  Analyses  of  niccoliferous  pyrrhotite  from  Inveraiy  and  from  the  Cnug* 
muir  mine^  Scotland,  by  D.  Forbes  (PhiL  Mag.,  IT.  zxxv.  174): 


S 

Fe 

Ni 

Co 

Cu 

InsoL 

1,  Inverary 

87*50 

49-97 

11*17 

ir. 

«r. 

0-24,  Mg  0*96=99*84. 

2.  Cralgmuir 

87-99 

50*87 

10-01 

1*02 

<r. 

0-38,  As  0-04=100*81 

G.  of  1=4-50;  2=4*602.  Forbes  suggests  that  there  may  be  two  definite  compounds  under 
niccoliferous  pyrrhotite ;  one  with  the  formula  5  (Fe*  S')+N1  S^  with  10*98  of  nickel,  and  one  15 
(Fe^  8')-rNi  S  with  4*10  nickel,  corresponding,  according  to  him,  with  many  analyses  of  pyrrho- 
tite from  a  wide  range  of  localities. 

QUABTZ  (281,  p.  189)l    See  TKmyiiiTB  and  Yestah  beyond. 

BBrDAKSKHB  Hermann^  J.  pr.  Oh.,  cii  406.  (412A.)  An  earthy  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressure.  Adheres  to  the  tongue.  Color  dirty  grayish-green. 
G.=2-77.    Analysis: 

Si  32-10    Si  8-25      Fe  1215    ]^i  18-88    Sg  11*50    £[9*50    1^  Bi  ^r.    Sand  13*00=99-83. 

Or,  excluding  the  sand.  Si  86-92,  Si  3*78,  t^  18*97,  tii  2107,  liitg  13-22,  £[  10*92=99-88.  0. 
ratio  for  B,  Si,  H,  8  :  4  :  2,  the  same  as  in  serpentine,  of  which  this  species  may  be  considered  a 
niccoliferous  variety  (see  p^  464)l 

BiCBicoNDiTiL  Htpothetioal  Phosphat&  The  substance  labelled  gpbbsite  ttom  Bichmond, 
Mass.,  in  which  Hermann  states  he  found  37  p.  c.  of  phosphoric  acid  (see  his  analysis  under  Gibb* 
site,  p.  178)  has  been  named  Richmondiie  by  Kenngoct  (Tiertefjahrschr.  nak  Ges.  Zurich,  xL  225) 

SoHBEUTE  (614,  p.  605).  Bammelsborg  has  measured  crystals  from  the  Biesengebirge  (ZS.  Q^ 
xix.  493),  and  deduced  the  same  dimensions  as  those  of  Dauber  given  on  p.  605  (Fogg.,  evil  272X 
The  crystals  are  un/^sually  fine,  some  of  them  being  an  inch  in  length.    They  are  found  at  Kies 
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,berg  between  Grofis-Aapa  and  tbe  RioBenbaade,  as  desoribed  bj  Boemer  (Z&  0^  zr.  607),  wfae 

also  gives  some  measurements  of  the  crystals,  besides  a  particolar  aooount  of  tlie  gecHogial  ch» 
racter  of  the  region. 

Selbite.  Lufleaures  Silber  (from  anal  by  Selb)  Widenmann,  Min.,  689,  1794^  Lgnst,  Uul,  95,  1794 
Grausilber;  Carbonate  of  Silver ;  iSs^g,  Tasch.  Min.,xL  394,  1817  ;  SelbitiJoui,  Handb.,  606,  1645 
A  grayish  ore,  made  a  carbonate  by  Selb,  its  discoverer,  in  1788,  at  the  mine  Wenzelnear  Wolfach, 
with  the  composition  (Widenmann,  1.  c.,  here  cited  from  Lenz,  I  a),  Carbonic  add  12,  oxyd  of  sil- 
ver 72*6,  antimony  15*2,  with  carbonic  add  and  oxyd  of  copper.  According  to  Walchner  (Mag. 
C  Pharm.,  zxv.  1)  it  is  only  a  mixture;  and,  according  to  Sandberger  (Jahib.  Min.  1864,  221^  one 
of  Selb's  original  specimens,  under  the  lens,  proved  to  contain  within  earthy  aigentite,  besides 
dolomite  and  silver,  and  all  parts  afforded  a  sulphur  reaction. 

Del  Rio  described  a  carbonate  of  silver  fh^m  Real  Catorce,  Mexico,  where  it  is  caDed  PkUa  Axyl 
(GrUb.  Ann.,  Ixxi  11),  which  also  is  regarded  as  a  mixture. 

Sbbpbntinb  (411,  p.  464).  An  analysis  of  the  dark  green  noble  serpentine  of  Newbniyport, 
Mass.,  gave  T.  Petersen  (Jahresb.  1866,  981,  1868)  Si  41*76^  ^  (r^  1*6  4*06,  ]ii;g41-40,  ]ft  1340 
=  100-62.     G.= 2-804. 

Siuci.TE  or  Yttbijl  Damour,  L'Institut,  1853,  78.  H.=5— 6;  scaratdies  glass.  G.=4-391. 
Color  brown.  Probably  a  sih'cate  of  yttria.  B.B.  whitens,  but  infusible.  Kot  soluble  in  salt  of 
phosphorus.    Sulphuric  acid  heated  to  300°0.  decomposes  it,  leaving  a  siliceous  residue. 

From  the  diamond  sands  of  Bahia,  BnudL 

Tj&noritb  (Melaconite,  178,  p.  136).  The  Unorite^  or  oxyd  of  copper  (OuO)  in  small  delicate 
folia,  occurring  at  Vesuvius,  possesses,  according  to  Maskelyno  (Bep.  Brit  Assocl,  186&,  33), 
double  refraction,  and  moreover  is  optically  biaxial  This  author  also  states  chat  there  are  two 
equal  deavages  inclined  to  one  another  72**.  As  the  names  tenorite  and  melaconite  were  givrai 
the  same  year,  and  tenorite  was  made  non-isometric  (hexagonal)  by  its  describer,  it  appears  to  be 
right  that  tenorite  should  be  sustained  for  the  above  mineral,  and  melaconite  be  left  for  the  isome- 
tric kind,  if  any  such  proves  to  be  a  native  spedes.  That  there  is  an  isometric  form  of  this  Cu  0 
has  been  announced  by  Becquerel,  as  stated  on  p.  137.  Tenorite  may  have  the  form  and  dimen- 
sions found  by  Jenzsch  in  crystals  of  Cu  0  fh>m  tbe  hearth  of  a  furnace  (L  c),  or  those  approxi- 
mately of  brookite ;  and  this  would  place  it  near  hroohUe  in  the  system,  under  the  chemical  for- 
mula  6u  Oa  (analogous  to  that  of  brookite).  Having  this  place  in  the  arrangement  it  would  be 
numbered  198B. 

Melaconile  crystals  fVom  Cornwall,  collected  by  Mr.  Tailing,  have  been  described  by  Maske- 
lyue  (L  c.)  as  numocHnic,  with  the  planes  O,  i-i,  I,  1,-1,  6-/,  6-6,  and  C>A*.»=80'  28'.  No 
measured  angles  are  given,  but  only  the  deduced  dimensions.  They  have  basal  deavage  easy. 
The  crystals  are  often  twins,  and  the  composition-face  in  some  of  them  is  i^.  H.  a  little  above 
4  ;  G^.= 5*825 27.    Church  has  ascertained  that  the  crystals  are  essentially  pure  Cu  O. 

It  would  appear,  according  to  these  observations,  that  this  oxyd  of  copper  is  trimorphous ;  and 
there  exists  a  doubt  whether  tenorite  may  not  have  this  oblique  form. 

TBTBADTidTE  (31,  p.  80).  P.  A.  Genth  has  analyzed  tetradymite  fh>m  Highland,  Montanft  Ter- 
ritory, and  from  the  Phoenix  mine,  Cabarras  Co.,  N.  C,  as  follows  (Am.  J.  Sd.,  IL  xlv.  317): 


Te 

Bi 

•   S           9e 

Ou 

Quarts. 

1.  Montana 

47-60 

50-43 

0-90 

0-78=100-01. 

2.  Phoenix  mine 

36*28 

57-70 

5-01  FeO'54 

0-41 

=99-94. 

So.  1  g^ves  the  ratio  of  Bi  and  Te  2  :  3,  like  the  tetradymite  fh>m  Fluvanna  Co.,  Ta.,  and 
Field's  mine,  Ga.  No.  2  contains  a  small  amount  of  pyrite,  leaving  4'40  p.  c.  sulphur  combined 
with  the  bismuth,  and  giving  the  ratio  of  S,  Te,  Bi=l  :  203  :  2=Bi*S*+2Bi*Te' 

Tbteahedbite  (1 25,  p.  100).    The  following  are  new  analyses : 

1.  Mineral  from  the  Goodwin  mine  near  Prescott,  Arizona,  by  F.  A.  Genth  (Am.  J.  Sci.,11.  xlv 
320). 

2.  An  argentiferous  variety  (freibergite)  from  the  Foxdale  mine,  Isle  of  Man,  by  D.  Forbet 
(Phil  Mag.,  IV.  xxilv.  350),  who  calls  it  polyiMt,  though  not  the  true  polytelite  of  Glodcer  (p. 
104),  by  whom  this  name  was  introduced ;  G.=4-97.  Forbes  mentions  a  similar  rariety  from  tha 
Tyddynglwadis  mine  in  N.  Wales. 

8.  Freibezgite  from  the  Be  Soto  mine,  Star  City,  Nevada,  by  B.  Sii  Biirt»n  (Am.  J.  Set,  II.  xlv 
820);  G.=6. 
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S        Sb  Ab  On  Fe  Za 

26'9T  24-67  «r.  38'16  106  «-2S 

21-48  24-85  —  22*62  4-80  4*65 

24-36  27-36  —  2740  4*27  2-31 

Prom  No.  1,  4*22  p.  c.  of  quartz  hare  been  dedacted. 


1«  Arisona 

2.  laleofMau 

3.  Nevada 


Ag  Pb 

3-21  — =100-29  Genth. 

13-57  1-43,  quarts  0-84=99-74  Porbea 

14 69  J inaoL 0*36= 10062  Burtoa 


TiBMAKKirB  (66,  p.  56).  Analysis  of  this  speelea  from  Charlotte  mine,  at  Olausthal  in  the 
llarz,  gave  T.  Petersen  (Jahresb.  1866,  919X  after  excluding  ozjd  of  iron  and  gangue,  Se  24*88, 
S  0-20,  Hg  7516,  Pb  0*12=100*36.    G.=M6. 

Tttanitb  (329,  p.  383).  Hessenbeig,  in  Na  8  of  his  Min.  Not  ri868),  describes  and  figures 
crystals  of  sphene  from  Zillcrthal,  Greiseralp,  St.  Maroel  (greenovite\  Santorin. 

In  the  lettering  on  the  figures,  pp.  383,  884,  and  in;the  aooompanjing  text,  the  minua  symboli 
should  properly  (according  to  the  principle  on  p.  xxvii)  boplua^  aod  the  reverse. 

Tbicbitb,  Bblonitb.  The  name  Trichite  (trotq.  9pU,  TuUr)  is  applied  by  ^kel  (ZS.  G.,  xix.  744^ 
1867)  to  mioroscopic  capillary  forms,  often  curved,  bent,  or  zigzag,  sometimes  stellately  aggregated, 
opaque  and  black  or  reddiah^brown,  of  undetermined  nature,  which  he  detected  in  some  kinds  of 
glassy  or  somi-glassy  volcanic  rocks ;  and  Bdonite  (lb.,  738)  to  microscopic  aciaUar  crystals  (whence 
the  name,  fh>m  0e\6^n,  a  naedle)^  odorless  and  transparent.  The  tricUte,  he  states,  is  not  pyrox- 
ene or  hornblende;  the  bdonite  may  be  a  feldspar. 

TBiDYinTB  Vom  BatTi^  Vorgetr.  Ch.  Ges.  Bonn,  March  7,  1866,  pub.  in  1868  (copy  rec*d  from  ▼. 
R.,  May  8,  1868).  (231  A.)  Besides  the  two  well-known  forms  of  silica,  quartz  and  opal,  and  the 
two  problematical  forms  described  by  Jenzsch  (pf^  201,  and  below),  another  is  announced  by  v 
Rath  under  the  above  name. 

Tridymite  occurs  in  small  hexagonal  tables,  colorless  and  transparent,  which  are  usually  com- 
pound, and  mostly  of  three  individuals.  It  has  G.=2*2— 2*8,  or  the  low  specific  gravity  of  opa.. 
instead  of  that  of  ordinary  quartz.  Yom  Rath  alludes  to  the  possibility  of  its  being  a  pseudo^ 
morph  of  some  unknown  mineral,  but  observes  that  it  has  the  double  refraction  of  a  substance 
optically  uniaxial.  It  occurs  In  druses  m  a  volcanic  porphyry,  from  Cerro  St  Cristoval,  near 
Pachucha,  Mexico,  along  with  crystals  of  hematite  and  needles  of  a  goid-lustred  hornblende. 
Named  in  allusion  to  its  compound  forms  of  three  individuals,  or  trins^  from  rpidu/tor. 

UBA.NOPHANK  Wdteky,  za  G.,  v.  427,  1853,  xL  8^4.  (376B?)  Orthorhombic,  I A  7=146*'  from 
I A  i-iz=  lot"'  a  macrodome  of  about  90**.  Crystals  microscopic  adcular  six-sided  prisms  in 
druses,  containing  also  sometimes  crystals  of  torbernite.  Color  of  isolated  crystals  honey-yellow, 
of  masses  leek-green,  sometimes  blackish-green  from  mixture  with  uraninite.  Optically  ortho- 
rhombic.  11.  below  3.  G.=2*6— 2*8;  2*78  of  a  specimen  not  wholly  pure.  Lustre  of  face  i-i 
pearly,  elsewhere  vitreous. 

Analyses  by  Grundmann  (Z3.  G^  xl  890) : 

Si      £1       15     ig     Oa     t,     f'       £[     Bi      Sb     Te     Pe     Pb     Cu     Ag    S 
1.     15*81   6-66  49-84   1-36  469   1-71   012   14*11   1*78   1-46  0*43  0*57  0-29  0-21  0*11  1-66= 

99*74. 
2-     1119   2-80  64-28   1-19   8-68   0-80  0-06   12-19   1*77   1*86  0-22  0-89  0*38  6-24    ?      3-96= 

100*34. 

Separating  the  sulphids  as  imparities  from  No.  1,  Websky  deduces  the  0.  ratio  for  ]l^  fi,  Si, 
tt= 1 :  6  :  4 :  6,  making  it  hence,  if  the  water  be  taken  as  accessory,  a  f-subsilicate ;  whence  the 
formula  (ilt'+jB)  Si + 3  £[.  The  specimen  for  the  second  analysis  contained  some  uraninite. 
Found  in  granite,  at  Kupferberg  in  Silesia. 

Valattb.  7dlait  W.  Edmhacker,  Jahrb.  G.  Reidis,  xviL  210,  1867.  Crystallized.  Partly  in 
small  hexagonal  tables,  but  forms  not  distinct.  Also  massiva  H.  below  1-6.  Lustre  shining. 
Color  pitch-black.  Streak  black.  Odor  aromatio  when  rubbed  between  the  fingers.  Practure 
QuevoiL 

Belongs  among  the  resins,  but  composition  undetermined.  B.B.  swells  to  more  than  10  times 
its  former  bulk,  and  becomes  a  hght,  porous  mass,  which  in  a  higher  heat  is  reduced  to  a  grayish 
ash. 

Occurs  in  thui  crusts  on  dolomite  and  caldte,  or  in  druses  of  small  crystals,  in  the  Ro8sitz>0sla« 
waner  Coal  formation,  Moravia.  It  is  associated  with  hatdiettite,  and  the  same  be  i  affords  soaii 
mineral  oiL 
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Ysstjlk  Jenzadlij  Pogg^  cr.  320,  1858.    Quarts  under  a  tridinic  form,  according  to  Jenzscii^ 

,  obserrations.    The  anries  are  etated  to  be  only  approximative.    Two  of  them,  95^   and  133**,  are 

very  near  ^  A  R  and  7?  A -i?  in  ordinary  quartz;  G.=2-65—2'66,  as  in  quarts.    Tho  obaervft* 

tions  need  confirmation.    The  crystals  here  referred  occur  mostly  in  melaphyre,  and  the  localities 

mentioned  are  mainly  in  Saxony  and  the  Thuringer  Wald. 

yoLQEBiTE  (229,  p.  188).  The  name  VolgerUe  was  given  by  the  auttor  (Min.,  142,  1854)  to 
Volger's  mineral,  for  which  Yolger  wrote  the'  formula  adopted  as  that  of  the  species  on  p.  188 
The  African  mineral  analysed  by  Gumenge,  which  is  referred  on  the  same  page  to  Volgerite^ 
although  of  somewhat  doubtful  composition,  is  the  Cfumengite  of  Eenngott  (Min.,  29,  1853). 

Wasitb  J.  F.  BdhTy  Fogg.,  oxix.  572,  1863.  A  mineral  resembling  allanite,  of  a  brownish-black 
color,  but  yellowish-brown  in  thhi  splinters  and  powder,  with  traces  of  cleavage  in  one  direction. 
According  to  a  qualitative  examination  by  Bahr,  it  contains  sUioa,  alumina^  yttria,  sesquioxyd  of 
iron,  cerium,  didymium,  calcium,  manganese,  lime,  alkali,  a  trace  of  uranium,  without  g^ncina, 
together  with  tho  oxyd  of  a  new  metal  he  named  waaium  (after  the  royal  family  of  Wasa,  Sweden). 
In  a  later  paper  (Ann.  Gh.  Fharm.,  oxxxii.  121\  Bahr  makes  this  0:1^  thoria.  Nickl^  had  sug- 
gested previously  that  it  might  be  impure  cerium. 

From  Bdnsholm,  an  island  near  Stockhohn.    The  ralataons  of  the  mineral  remain  doubtftiL 

WERNsaiTB  (299,  p.  320).  The  pink  scapolite  of  Bolton,  Kas&,  yielded  T.  Petersen  (Jahiesbi 
1866,  928,  1868)  Si  48*34^  ^  29'09,  Oa  15-40,  ]^a>  with  a  little  K  [6*55],  ti  0*62=100.  a.= 
«-7 1 9.    The  analysis  agrees  very  closely  with  that  by  Wolflf  (p.  320). 

W5RLBBITB  (265,  p.  261).  According  to  new  optical  investigations  by  Descloizeaux  (Llnstitut, 
'.868,  85),  wohlerite  crystals  are  monoclinic  instead  of  orthorhombia 

ZoiSiTE  (280,  p.  290).  Damour  (G.B.,  IxiiL  1 038)  found  on  analysis  of  an  andent  stone  implement 
from  Neuchatel  a  composition  corresponding  to  that  ot  sausauriief  Si  60*69,  £l  25*65,  Fe  2 '50,  jfg 
5-76.  Ca  10-61,  STa  4-64,  ign.  0-30=100-15.    G.=3-20-3-43. 

A  zoisite  from  Pinzgau  has  part  of  the  alumina  replaced  by  oxyd  of  chrome,  according  to  F. 
Sandberger  (Jahrb.  Min.  1867  834).  A  chrome  soi^te  has  also  been  mentioned  by  Breithaapt  as 
occurring  in  Salzburg. 
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Abichita,  570. 
Abraziie,  418. 
Acadialite,  434. 
Acsanthite,  61. 
Aoerdese,  171. 
Achates,  194. 
Achirite,  401. 
Achmatite,  281. 
Aehmit,  224. 
^   Achroite,  365. 
Achtaragdlte,  478. 
Acicukr  Biamuth,  100. 
Aciculite,  100. 
Acmite,  224. 
Actinolite,  Actinote,  282. 
Adamantine  spar,  188. 
Adamas,  21, 188. 
Adamine,  Adamite,  565. 
Adamsite,  309. 
AdelpboUte,  525 ;  276. 
Adiuole.  849. 
Adularia,  352. 
.^klelforsite,  212,  400. 
iBdelito,  410. 
.figirine,  iBgyrite^  223. 
^nigmatite,  285. 
iErosite,  94. 
Aes  cyprium,  14. 
JEschynite,  622,  793. 
Aftonite,  104. 
—- AgalmatoUte,  480 ;  452, 454, 483. 
Agaphite,  580. 
Agaric  mineral,  680. 
Aiate,  194. 
Agnesite,  793. 
*Agu8titc,  530. 
Aigue-marine,  246. 
Aikinite,  100. 
Ainalite,  169. 
Akanthit,  51. 
Akantloone,  281. 
Akmit,  224. 
Akontit,  78. 

Alabandin,  Alabandlte,  46. 
Alabaster,  6S7. 
Alalite,  214. 
Aiaun,  651. 
Alaunstein,  658,  659. 
Albertite,  763. 
Albin,  416. 
Idbitok348;  324. 


Alexandrite,  155. 
Algerite,  328. 
Algodonite,  37. 
Alipite,  404. 
Alisonite,  84. 
Alizite,  V.  Alipite,  404u 
Allagite,  227. 
AlUnite,  285. 
AUemontite,  18. 
Allochroite,  268. 
AJlodasite,  81. 
AHogonito,  546. 
Allomorphite,  616. 
Allopalladinm,  12. 
Allophane,  419. 
AUuaudite,  542. 
Almandin^  Almandite,  267. 
Alatonite,  698. 
Altaite,  44,  793. 
Alum,  Native,  651,  652. 

Ammonia,  651. 

Feather,  664. 

Iron,  654. 

Magnesia,  Manganese,  So- 
da, 658. 
Alumian,  631. 
Alumina,  137. 

Fiuate,  126. 

Fluosilioate,  376. 

Hydrate,  168. 

Hydro-Sulphate^  658. 

Mellate,  750. 

Phosphates.  676,  687. 

Sulphate,   631,   649,   658, 
662. 
Alumina  and  Lime  Phosphate, 
687. 

Carbonate,  709. 
Alumine  fluat^  alcaline,  126. 

phosphat^e,  575,  687. 

sulfat^e,    631,    649,    658, 
662. 
Aluminilite,  658. 
Aluminite,  658. 
Aluminum,  Fluorid,  126. 
Alumocalcite,  199. 
Alumstone,  658. 
Alun,  651. 
Alunite,  658. 
Alunogen,  649. 
Alurgite,  764. 


Alrite,  611. 
Amalgam,  Native^  IflL 

Oold,  14. 
Amausite,  851. 
Amazonstone^  855. 
Amber,  740. 
Amblygonite,  546. 
Ambrite,  741. 
Amethyst,  193. 

Oriental,  138. 
Amiant,  234,  465. 
Amianthoide,  234. 
Amianthoide  magnesite,  175. 
Amianthus,  234,  465. 
Ammiolite,  547. 
Ammoualun,  651. 
Ammonia  alum,  661. 
Ammonia,  Bicarbonate,  706. 

Muriate,  114. 

Phosphate,  551. 

Sulphate,  635. 
Ammonia  and  Soda,  Fhospfaau 

551. 
Amoibite,  72. 
Amphibole,  232,  793. 
Amphibolite,  285,  343. 
Amphig^ne,  334.  « 

Amphigenyte,  335. 
Amphilogite,  311. 
Amphithalite,  587. 
Amphodelite,  337.  . 
Anagenite,  t;.  Chrome  oohreu 
Analcite,  Analdme,  432. 
Analdme  camea,  317. 
Analzim,  432. 
Anatase,  161. 
Anauxite,  458. 
Andalusite,  871,  794. 
Andeslne,  Andesite,  344. 
Andesyte,  845. 
Andradite,  268. 
Andreasbergolite^  489. 
Andreolite,  439. 
Anglarite,  556. 
Anglesite,  622. 
Anglesite,  Cupreoofl,  668. 
Anhydrite,  621. 
Ankerite,  685. 
Annaborg^te,  560. 
Annite,  808. 
Aoniyite,  lOS. 
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Anorthite,  83t,  194, 
Antholite,  284;  230,  231. 
AnthophyUite,  231 ;  208. 

Hydrous,  242. 
ADtbosiderite,  407. 
Anthracite,  754. 
Anlhra<y)nite,  677. 
Anlhracozen,  745,  746. 
Anthracozenite,  746. 
Anthrax,  138,  147. 
Autiedrite,  417. 
Antigorite,  465. 
Antimoine  natl^  18. 

oxide,  184. 

oxide  BulTar^,  166. 

sulfure,  29. 

sulfure  nickelifere,  73. 

sulfur^    plombo-cuprif^re, 
96. 
Antimon,  Gediegen,  18. 
AntimoD-arsen,  18. 
Antimonate  of  Lead,  591. 
Antimonbleispath,  591. 
Antimonblende,  186. 
Antimonbluthe,  184. 
Antimonfahlerz,  100. 
Antimonglanz,  90. 
ADtimonite  ot*  quickBlIyer,  547. 
Autimonial  arsenic^  18. 

copper,  85. 

copper  glance,  96. 

nickel,  61. 

ochre,  187,  188. 

silver,  86. 
Autimonitc,  29. 
Autimonkupferglanz,  96. 
Autimonnickel,  61. 
Autimonnickelglanz,  73. 
Antimonocher,  187. 
Antimonophyllite,  185. 
,Antimonoxyd,  184. 
Antimonsaures  bleiofyd,  591. 
Antimonsilber,  35. 
Antinjonsilberblende,  94. 
Antimony,  Native,  18. 

Arsenical,  18. 

Gray,  29;  90. 

Oxyd,  184. 

Plumose  ore  of^  91. 

Red,  186. 

Sulphid,  Solphuret,  29. 

White,  184. 
Antimony  blende,  184. 

bloom,  184. 

^anoe,  29. 

ochre,  187,  18& 
Antozonite,  124. 
Autrimolite,  480. 
Apatelite,  657. 
Apatite,  630. 

Aphan^se,  Aphimesite,  570. 
Aphanyte,  240. 
Apherdse,  663. 
Aphrite,  Aphrizite,  366,  678. 
Aphrodite,  457. 


Aphroeelenon,  640. 
Aphrosiderite,  502. 
Aphthalofle,  Apbthitalite,  616. 
Aphthonite,  104. 
Apjohnite,  658. 
Aplome,  268. 
ApophyUite,  415. 
Apyrite,  365. 
Aquamarine,  24S :  530. 
Arssoxene,  609. 
Aragonite,  694. 
Aragonspath,  694. 
Arcanite,  616. 
Arcticlte,  819. 
Arendalite,  281. 
Arfredsonite,  243. 
Argent  antimonial,  35. 

antimonie  sulTurd,  94  ;  93. 

bromure,  115. 

com^,  115. 

fragile,  106. 

gris  antimonial,  93. 

iodure,  117. 

molybdique,  82. 

muriate,  115. 

natif,  9. 

noir,  106. 

fi^l^niure,  39. 

sulfur^  88. 

snlftir^  flexible,  55. 

sulfur^  fhigile,  106. 

Bulflir^  antimonif^re  et  cn- 
prifi&re,  93. 
Argentine,  678. 
Argentite,  38. 
Aigentopyrite,  39. 
Argillyte,  359. 
Argyrit,  88. 
Argyrooeratite^  115. 
Argyrose,  38. 
Argyrythroso,  94 
Aricite,  418. 
Arkansite,  164. 
Arksutite,  128. 
Armenian  whetstone,  138. 
Arquerite,  14. 
Arragonite,  694. 
Arsenate  of  lime,  554. 
Arseneisen,  76,  77. 
Arseneiaensinter,  589. 
Arsenglanz,  18. 
Arsenic,  Antimonial,  18. 

Native,  17. 

jaane,  27. 

oxyd^.,  183. 

rouge,  26. 

sulfUr^  27. 

Sulphid,  26,  27. 

White,  183. 
Arsenical  antimony,  18. 

bismuth,  18. 
Arsenidte,  554. 
Arsenigesauie,  183. 
Arsenikalkles,  70. 
Arsenikantimon,  18. 


Arsenikbleiapath,  v.  Mimetita 
Arsenikbluthe,  183,  554. 
Arsenikeisen,  76. 
Arsenikalfahlerz,  104. 
Arsenikglanz,  18. 
Arsenikkalk,  183. 
Arsenikkies,  76,  78. 
Arsenikkobaltkies,  71. 
Arsenikkupfer,  86. 
Arsenikmangan,  6L 
Arseniknickel,  60,  70. 
Arsennickelglanz,  72. 
Arseniksaures  Kupfererz,  564. 
Arseniksilber,  85. 
Arseniksilberblende^  96. 
Arsenik-sinter,  574. 
Arsenikspiessglana^  18. 
Arsenikwismuth,  18,  391. 
Arseniosiderite,  584. 
Araenite,  188. 
Arsenocrodte,  584. 
Arsenomelan,  87,  92. 
Arsenolite,  183. 
Arsenopyrite,  78,  794. 
Araenosiderite,  76. 
Arsenous  acid,  183. 
Asbeferrite,  234. 
ABbestns,  234;  216. 

Bhie,  243. 
Asbolan,  Asbolite,  181. 
Asparagus-stone,  530. 
Aspasioljte,  486 ;  301. 
Asperolite,  402. 
Asphaltdne,  729,  751. 
Asphaltum,  761. 
Aspidelite,  383. 
Asteria,  138. 
Astrakanito,  643. 
Astrophyllxte,  808. 
Atacamite,  121,  794. 
Atelesite,  392. 
Atlaserz,  713. 
Atlasite,  716. 
Atheriastite,  323. 
Atramenstein,  645. 
Atramentum,  645. 
Attacolite,  580. 
Auerbachitd,  275. 
Augelite,  580. 
Auglte,  216. 
Auina,  832. 
Auralit*  485. 
Aurichaldte,  712. 
Auriferous  pyrites,  6. 
Auripigroentum,  27. 
Aurotellurite,  81. 
Aurum  graphicum,  81. 

paradoxnm,  18. 
Automolite,  149. 
Autunite,  586. 
Arenturine,  quarts,  198, 

feldspar,  335,  846,  35 & 
Axinite,  297. 
Asorite,  761. 
Asare  spar,  or  stone^  6T1, 
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Axurite,  715 ;  5t2. 

BabiBgtonite,  227,  794. 
BagralioDite,  285. 
Bnierine,  516. 
Baikalito,  215. 
Baikerinite.  747. ' 
Baikeiite,  733. 
Balas  rubj,  147. 
Ballesterosite,  03. 
Baltimorite,  503 ;  465. 
Bamlite,  373. 
Bardiglioae,  621. 
Barilla  de  oobre,  15. 
Barnhardtite,  67,  794. 
Baralite,  v.  Bav^te. 
Barite,  616. 
Barolite,  697. 
BaroseleniCo,  616. 
Barraadite,  574 ;  584. 
Baraovrite,  340. 
Barytooolestio,  616. 
BarystroQtianite,  699. 
Baj^ta,  Carbonate,  697. 

Garb,  of  lime  and,  698. 

Sulphate,  616. 

Sulphato-carb.,  698. 
Baryt,  Barytes,  616. 
Barjtite,  Barytine,  616, 
Baryt-Uarmotome,  439. 
Barytocalcite,  -701 ;  698. 
Barjtooelestite,  620;  617. 
Barjtopbjrllit,  504. 
Basalt,  343. 
Basaltine,  216. 
Basanite,  195. 
BasaDomelan,  143. 
Basicerine,  126. 
Bastite,  469;  209. 
Bastooite,  308. 
Bathnllite,  742. 
Batrachite.  255. 
Baudiuerlte,  686. 
Baulite,  859. 
Bauxite,  174. 
Baralite,  796. 
Bayidonite,  565. 
Beaumootite,  444. 
Beauzite,  174. 
Beehilite,  597. 
Boddte,  196. 
Beilstein,  238. 
Beinbrech,  v.  Tufa. 
Bell-metal  ore,  68. 
Belonit,  100,  805. 
Benzole,  737. 
Beraunite,  658. 
Berengelite,  753. 
Berg-buttar.  656. 
Berg-crystal, «.  Qoarti. 
Bergbolz,  406. 
Bergmannite,  426. 
Bergmehl,  680. 
Bergmilcb,  680. 
Bergol,  728. 


Bergpeob,  741,  751. 
Beiggriin,  713. 
Bergsalz,  112. 
Bergselfe,  476. 
Bergtheer,  751. 
Berliulte,  571. 
Bernstein,  740,  741. 
Beryl,  24^  794. 
Berthierlne,  511. 
Berthlerite,  66. 
Benelianite,  46,  795. 
Berzeliite,  544. 
Berzeline^  46 ;  362. 
BerzeUte,  120. 
Beudantlte,  589. 
Beurre  de  Montague^  656. 
Beustite,  281. 
Bieberite,  647. 
Biharite,  483. 
Bildstein,  480. 
BimsRtein,  v.  Pumice,  859. 
Bindheimite,  591. 
Binnite,  90 ;  87. 
Biotine,  337. 
Biotite,  304. 
Bismite,  185. 
Bismuth,  19. 

Acioular,  100. 

Carbonate,  7 16. 

Cupreous,  86,  98, 100. 

Native,  19. 

Oxyd,  185. 

Silicate,  391. 

sulAir^  plombo-argentifdre, 
36. 

sulfur^    plombo-oaprifdro, 
100. 

Sulphuret.  30. 

TeUoric,  30,  31. 
Bismuth-glance,  SO. 

blende,  391. 

nickel,  47. 

ochre,  185. 

silver,  36. 
Bismuthaurlte,  796. 
Bismutbine,  30. 
Bismuthinite,  30. 
Bismutholamprite,  80. 
Bismutite,  716. 
Bitterkalk,  682. 
Bittersalz,  644. 
Bitter  spar,  682. 
Bitterspath,  682. 
Bitterstein,  290. 
Bitnme  liquide,  723. 

glutiaeuz,  728. 
Bitumen,  751. 

Elastic,  734. 
Bituminoses  holz,  755. 
Bituminous  coal,  754^ 
Black  copper,  186 ;  181. 

hematite,  180. 

manganese,  162. 

silver,  106. 

lead,  24. 


Blackjack,  18. 
Blakeite,  652. 
Blattererz,  82. 
Blatterkies,  v.  MiJcasitOp 
Blattertellur,  82. 
Blatterzeolith,  444. 
Blaubleierz,  40. 
Blaueisenerz,  566. 
Blaueiaenstein,  248. 
Blauspath,  672. 
Biei-aluminat,  577. 
Blei,  Gediegen,  17. 
Bleichromat,  629. 
Bleifablerz,  v.  Boumonit«» 
Bleigelb,  v.  Wuifenite. 
Bleiglanz,  40. 
Bleiglas,  622. 
Bleigl&lte,  136. 
Bleigummi,  577. 
Bleilasur,  668. 
Bleihornerz,  703. 
Bleimolybdat,  607. 
Bleinidre,  591. 
Bleinierite,  591. 
Bleioxyd,  186. 
Bleischeelat,  606. 
Bleiachimmer,  91. 
Bleiaulphotricarbonat,  634 
Bleischweif,  40. 
Bleivitriol,  622. 
Blende,  48. 
Blodite,  643. 
Bloodstone,  194. 
Blue  aabestus,  243. 

feldspar,  572. 

iron  earth,  566. 

John,  123. 

malachite,  71& 

spar,  572. 

vitriol,  64a 
Blumenbachite,  40. 
Blumite,  604. 
BluUtein,  140. 
Bobierrite,  796. 
Bodenite,  289. 
Bohnerz,  172. 
Bog-butter,  747. 
Bog-iron  ore,  172,  178. 

manganese,  181. 
Bole,  Bolus,  476. 
fioUvianile,  109. 
Bolognian  spar,  616w 
Bolopherit,  215. 
Boltonite,  256. 
Bonsdorffite,  486 ;  30L 
Boracio  acid,  594. 
Boracite,  595. 
Borax,  597. 
Borazit,  695. 
Bordite,  898. 
Borickite,  588. 
Boric  acid,  594 
Bomtne,  30. 
Bomite,  44. 
Bomstein,  v.  Bemtt^ia. 
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Borocalcite,  699. 
Boronatrocalcit,  598. 
Borosilicate  of  Ume^  S80. 
BoejeroaDite,  654. 
Boiallackite,  121. 
Botryogen,  657. 
Botryolite,  380. 
Botryt,  657. 
Boulangerite,  99,  796. 
Bourboulite,  800. 
Bounionite,  96 ;  373. 
Bournouit-nickelglanz,  74. 
Bou88iQgaultite,  635. 
Bowenite,  465. 
Bragite,  526;  276. 
Branchite,  736. 
Branderz,  v.  Idrialifce. 
Brandisite,  50S. 
Braunbleierz,  535;  610. 
Braunbleioxyd,  167. 
Brauneiaeusteiu,  172. 
Braunite,  163. 
Braunkoible,  755. 
Brauiispath,  682. 
Braunstein,  162. 

Piemontischer,  285. 

Grauer,  165. 

Schwarzer,  162. 
BrauDsteiukiea,  46. 
BraunsteiDkiesel,  268. 
Bredbergite,  270. 
Breislakite,  216. 
Breithauptite,  61 ;  83. 
Breunnerite,  686. 
Brevicite,  426. 
Brewsterite,  445. 
BrewstoHno,  761. 
Brewsterlinite,  761. 
Brittle  silver  ore,  106w 
Brocatello,  678. 
Brocbantite,  664^  795. 
Bromargyrite,  116. 
Bromic  silver,  116. 
Bromite,  116. 
Bromlite,  698. 
BromsUber,  116. 
Bromyrite,  116. 
Brogniardite,  90. 
Brogniartin,  627. 
BroDgnartine,  664. 
BroDzite,  308;  215,  608. 
Brookite,  164. 
Brosite,  Broasite,  682. 
Brown  coal,  756. 

iroD  ore,  169. 

hematite,  169. 

ochre,  169. 

spar,  682 ;  686,  686. 
Briicknerellite,  748. 
Brucite,  175;  368. 
Uru.shite,  552. 
Bucaramangite,  741* 
Bucholzite,  373. 
Bucklandito,  286. 
Buhratone^  196. 


Banaeni^  184. 
BuDtbleierz,  536. 
BuDtkupfererz,  44. 
Buratite,  712. 
Bostamlte,  225. 
Battermilchei:^  115. 
Butyrellite,  747. 
Butyrite,  747. 
Byasolite,  234. 
Bytownite,  340. 

Oabode,  see  Hydr.  Phoephate 

of  Alumina  and  Lime,  687. 
Cabrerite,  661. 
Cacholong,  199. 
Oaoozenite,  Caooxene,  584. 
Oadmia,  407. 

Cadmium,  Sulphuret  o(  59. 
Cadmium-blende,  59. 
Cairngorm  stone,  193. 
Calaite,  580. 
Calamine,  407 ;  692,711. 

Electric,  407. 

Green,  712. 
Calamite,  238. 
Calaverite,  795. 
Calcareobarite,  617. 
Calcareous  spar,  670. 

tufa,  680. 
Caloedoine,  194. 
Calcimangite,  67$. 
Calcinitre,  593. 
Calciooelestite,  620. 
Calcioferrite,  578. 
Calcite,  670,  795. 
Calo-sinter,  680. 
Calcouranite,  586. 
Calderite,  269. 
Caledonite,  625. 
Calk,  616. 
Callainite,  572. 
Callais,  580. 
Calomel,  111. 
Calatronbarite,  616. 
Calyptolite,  273. 
Campy  lite,  537. 
Canaanite,  220,  322,  808. 
Cancriiiite,  329. 
Candite,  147. 
Canehi6tein«  266. 
Cannel  Coal,  755. 
Cantonite,  83,  84. 
Caoutchouc,  Mineral,  34. 
Capillary  pyrites,  66. 
Capilloae,  66. 
Capnite,  692. 
Caporcianite,  899. 
Carboo^rine,  709. 
Carbonado,  22. 
Carbon  diamantaire,  22. 
Carbunculus,  138,  147,266. 
Carchedonlus,  265. 
Carinthino,  235. 
Carmenite,  52. 
Carminite,  545. 


Oanninspafii,  646w 

CamaUite,  118. 

Carnat,474» 

Caroatite,  844. 

Carnelian,  194. 

Carolathine,  42a 

Carpbdlte,  419. 

Oarphosiderite,  661. 

CarphostUbite,  424. 

Carrara  Marble^  680. 

OarroUite,  69. 

Cassinite,  866. 

Cassiterite,  157,  790. 

Cassiterotantalito,  61^ 

Castelnaudite,  628. 

Castellite,  38& 

GaatiUite,  46. 

Castor,  229. 

Oatapleiite,  401. 

Cata8piUte,483;  30L 

Catilinite,  796. 

Gat's-eye,  193;  640. 

Cayolinite,  327. 

Oawk,  616. 

Celadonlte,  463. 

Celestite,  Celcstine,  619;  679 

Oelestobarite,  617. 

Centrallassite,  796. 

Cerargyrite,  114. 

Ceiitsine,  Cerasite^  120,  708. 

Oerine,  286. 

Ccriniie,  445,  796. 

Cerinstein,  413. 

Cerite,  418. 

Ceritmi,  Carbonate,  709. 

Eluorid,  126. 

Silicate,  418. 
Cerolite,  470. 

Cerozydulkohlensaiires,  70iL 
Cerassite,  Cdruse,  700. 
Cervantite,  187. 
Geylanite,  Ceylonite,  147. 
Ghabazite,  Chabasie,  484. 
Chalcanthite,  648;  646. 
Chalcanthom,  646. 
Chalcedony,  194. 
Chalchihttitl,  293. 
Chaldtes,  645. 
Chalooctte,  62. 
Chaloodite,  46a 
Chalcolite,  686;  686. 
Chalcophacite,  667. 
Chalcophyllite,  671. 
Chaloopytite,  65. 
Ohaloosine,  62. 
Chakostibite,  86. 
Chalootricfaite,  138. 
Ghamite,  424. 
Chalk,  679. 
ChalkoBiderit,  683. 
GhalkoBin,  62. 
Gbalybite,  688. 
Ghamasite,  16. 
Ghamoisite,  611. 
GhanarcUlite,  86. 
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Chathamite,  '70. 
Ghaiix  arseniatde,  644. 

borate  si'ioeQBe,  380. 

carboDat^e,  670,  682. 

fluat^,  128. 

phoephat^,  630. 

.sulfate  621;  637. 
Chelmsfordite,  319. 
Chenerixite,  588. 
Ohenocoprolite,  798. 
Gherokine,  636. 
Ohert^  195. 
Oheateriite,  852. 
Ghessy  copper,  716. 
Gbesaylite^  715. 
Gliiastolite,  871. 
Gbildrenite,  679. 
GhUeite,  612;  169. 
Gbileiiite,  86. 
Ghjltonite,  v,  Prebnite. 
Cbimborazite,  694. 
Ghiolito,  128. 
Gbiviatite,  86. 
Gbladnite,  208. 
Gbloantbite,  10. 
Ghlor-apatite,  631. 
Gblorastrolite,  412. 
Chlorite,  497. 

ferrngineuse,  497. 
Chloritoid,  604. 
Chloritspath,  504. 
Cblorkalium,  111. 
Chlormcrkur,  HI. 
Cbloromclao,  503. 
Chloropal,  461. 
Cbloropbffiite,  610. 
Chlorophane,  123. 
Ghlorophanerit,  462. 
Cblorophyllite,  801,  485. 
Gblorosplne],  147. 
Ghlorqueoksilber,  111. 
Ghlorsilber,  115. 
Chlorepath,  120. 
Ghodnefflte,  128. 
Gbondrarsenite,  562. 
Ghondrodite,  863. 
Ghonicrite,  494. 
Ghrismatine,  Chrismatite,  728. 
Gbrifltiaulte,  337,  438. 
Ghriatopbite,  48. 
Ghrombleispatb,  629. 
Chromchlorit,  495. 
CbromeiseDsteiii,  153. 
Chrome  ochre,  510. 
Chromglimmer,  309. 
Chromic  iron,  153. 
Chromite,  163. 
Chromoferrite,  158. 
Chromphosphorktipferbleispatb 

631. 
Chryolith,  126. 
Chiysoberyl,  155,  796. 
GhryBOCoUa.  402 ;  597,  718. 
Chi78oUte»  266;  272,  867,  376, 
530,  799. 


GhiTBolite,  Titaniferous,  265. 

White,  265. 

Iron,  258. 

Iron-manganese,  259. 
Ghryeophane,  608. 
Cbryaoprase,  194,  246. 
Cbiysopraae  earth,  610. 
Ghiysotile,  465. 
Ghurchite,  555. 
Cbuslte,  258. 
Cimolite,  457. 
Cinnabar,  66. 
Cinnamon-stone,  266. 
Cipolino,  678. 
Clrrolitc,  679. 
JClaudetite,  796. 
Clansthalite,  42,  796. 
Clay,  478,  eta 
Clayite,  108. 
Cleavelandite,  348. 
Qeiophane,  48. 
Clingmanite,  506. 
Clizikstone,  869. 
Clinoclase,  dinodasite,  570. 
Clinochlore,  497;  604. 
eiinofidrit,  101. 
Clintonite,  608. 
Cluthalite,  483. 
Coal,  Mineral,  758. 

Boghead,  742,  755. 

Brown,  756. 

Cannel,  755. 
Cobalt,  Arsenate  of,  558. 

Arsenical,  68,  70. 

Black,  181. 

Carbonate,  711. 

Earthy,  181. 

Glance,  71. 

Gray.  70. 

gris,  70. 

ochre,  658. 

oxid6  noir,  181. 

Bed,  558. 

Sulphate,  647. 

Solphuret,  47,  68. 

White,  70,  71. 
Cobalt  bloom,  658. 
Cobalt  glance,  71. 
Cobaltine,  Cobaltite,  71. 
Cobalt-mica,  658. 
Cobalt  pyrites,  68. 
Cobalt  yitriol,  647. 
Cocdnite,  117. 
CoocoUte,  214. 
Coke,  754. 
Colestln,  619. 
Collyrite,  420 ;  476. 
CoUyrinm,  478. 
Colophonite,  268. 
Columbite,  515. 
Comptonite,  424. 
Conarite,  405. 
Condrodite,  868. 
Condurrite,  86,  797. 
Confolensite,  459. 


Conidhaldte,  565. 
Conite^  682. 
Connellite,  627. 
Cookeile,  489. 
Copal,  Fossil,  739.    t 
Copaline^  Copalite,  739. 
Copiapite,  656 ;  656. 
Copper,  14. 

Antimonial,  85. 

Arsenate,  562,  664,  56T 

Arsenical,  36,  37. 

Black,  136. 

Blue,  65,  715. 

Carbonate,  718,  715. 

Chlorid,  121,  122. 

Chromate,  680. 

Emerald,  40L 

Gray,  101. 

Indigo,  83. 

Muriate,  121. 

Oxychlorid,  121,  122. 

Oxyd,  133,  136. 

Phosphate,  563,  668. 

Purple^  44. 

Pyritous,  65. 

Bed,  133. 

Selenid,  46. 

Silicate,  401,  402. 

Sulphate,  648. 

Sulphato-ohlorid,  627. 

Sulphuret)  52;  44^  66,  88. 

Vanadate,  611. 

Variegated,  44. 

Vitreous,  62. 
Copper  and  lead,  Selenid  oi^  H 
Copper  froth,  v.  Tyrolite. 
Copper  glance,  62. 
Copper  green,  402. 
Copper  mica,  571. 
Copper  nickel,  60. 
CoppPT  ore,  136. 

Blue,  715. 

Emerald,  401. 

Green,  713. 

Octahedral,  188. 

Velvet,  666. 

Yellow,  66. 
Copper  pyrites,  65. 
Copper-uranite,  585. 
Copper-vitriol,  648. 
Copperas,  645. 

Soda,  V.  Jarosite. 

Potash,  V.  JaroiitSk 

White,  650. 

Yellow,  655. 
Copperasine^  660. 
Coprolites,  534. 
Coquimbite,  650. 
Coracite,  164. 
Corallinerz,  55. 
Cordierite,  299. 
Corindon,  137. 
Comaline,  194 
Gomeine^  240. 
ComeoQs  lead,  70S. 
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ComubiaQite,  v.  FeUdte 
t'ornwaUite,  669. 
Corsilyte,  236. 
CoruDdellite,  506. 
(JoruDdopmiite,  604. 
CoruDdum,  137. 
Goryiiite,  74. 
Cosalite,  797. 
Cottaite,  353. 
CotuDuite,  117. 
Couzeranite,  326. 
Covelline,  Covellite^  83. 
Craie  de  Bian^on,  45. 
Crednerite,  166. 
Criclitonite,  143. 
Crispite,  159. 
Cristianite,  337. 
Crocalite,  426. 
I'rocidolite,  243. 
docoite,  Groooisite,  628. 
Cronstedtite,  503. 
Crookesite,  40. 
Cross-Stone.  Crucite,  371. 
Cryolite,  126,  797. 
Cryophyllite,  316. 
Cryptolit«,  529. 
Cryptoline,  Cryptolinite,  768. 
Cryptomorphite,  599. 
Crysiallufl,  189. 
Cuban,  Cubanite,  65. 
Cube  ore,  578. 
Cube  spar,  621. 
Cubizit,  432. 
Cuboite,  432. 
Cuivre  arseiiiat^  564,  571. 

arsenical,  36. 

carbonate,  713,  715. 

gris,  101. 

hydroeiliceux,  402. 

jauue,  65. 

muriate,  121. 

nati^  14. 

oxid^  rouge,  133. 

phosphal^,  563,  568. 

pyriteux,  65. 

pyriteux  hepatique,  44. 

seleni^,  39,  46. 

spicitbrme,  52. 

sulfate  648. 

sulfur^,  52. 

sulfur^  argoDti%e^  64. 

vanadatA,  611. 

velout4,  666. 

vitreux,  62. 
Cumengite,  806. 
Cummmgtonite,  234;  226. 
Cupreine,  63. 
Cupreous  anglesite,  668. 

manganeee,  181. 
Ciprite,  188. 
Cuproplumbite,  42. 
Ouproflcbeelite^  606. 
Cuprouranite,  686. 
Cyanite,  875. 
Cyaneua,  331. 


Clyanochroite^  649. 
C^anolite,  797. 
Cyanoaite,  Cyanose,  648. 
Cyanotrichite,  666. 
Gyclopeite,  216. 
Q^clopite,  840. 
Cymatolite,  455. 
Gymophane,  165. 
Cyprine,  276. 
Cyprite,  62. 
Qrrtolite,  276. 

Dalarnite,  78. 

Daleminzite,  51. 

Damourite,  487. 

Danaite,  78. 

Danalite,  265. 

Danburite,  299. 

Danoemorite,  284. 

Baourite,  365. 

Darwinite,  37. 

l>atholit6,  Datolite,  380. 

DatoUth,  380. 

Dayidsonite,  246. 

Davite,  649. 

Davyue,  Davina,  827. 

Decbenite,  609. 

Degeroite,  489. 

Delanovite,  459. 

DelawarLte,  356. 

Delessite,  497. 

Delpbioite,  181. 

Delvauxite,  Delvauxene,  683; 

588. 
Demidoffite,  402. 
Dematit,  21. 
Demantspatb,  138. 
Dendrachaten,  196. 
Berbysbire  spar,  128. 
Bermatin,  471. 
Bescloizite,  609. 
Beemin,  441,  442. 
Bevilliue,  665. 
Bevonite,  575. 
Beweylite,  469. 
Biabase,  240;  848. 
Biabase  Porphyry,  843. 
Biaclasite,  210. 
Biadochite,  588. 
Biagonite,  445. 
Biallage,  Qreen,  215,  285. 

Hydroua,  221. 

Metalloidal,  208,  209. 

Talkartiger,  210. 
Biallogite,  691. 
Biamant,  21. 
Biamond,  21. 
Bianite,  516. 
Biaphorite,  v,  Allagitow 
Biaapore,  168. 
Biaatatite^  235. 
Bicbroite,  299. 
Bidrimite,  811. 
Bidymite,  811. 
Digenite,  52. 


BUiydrite,  66l 
Bilienburgite,  402. 
BUlnite,  421. 
Bimagnetite,  151. 
Bimorphite,  Bimorphiiie^  2i 
Binite,  736. 
Biopside,  214. 
Bioptase,  248,  401. 
Bioryte,  240;  351. 
Bioxylite,  628. 
Biphanite,  507. 
Biploite,  337. 
Bipyre,  326. 
Biscrasite,  85. 
Bisomoee^  72. 
Bisterrite,  50& 
Biatbene,  375. 
Bitroyte,  828. 
Bog-Tooth  Spar,  672. 
Boleryte,  843. 
Bolomite,  681 ;  685. 
Bolomite  ainter,  708. 
Bomeykite,  86^  797. 
Bonacargyrite,  93. 
Bopplespath,  677. 
Bopplerite^  749;  747. 
Boranite,  436. 
Breeite,  626. 
Breelite,  626. 
Bry-bone,  692. 
Bucktownite,  68. 
Bufrenite,  588. 
Dufrenoyaite,  92;  87,  M 
Bumasite,  508. 
Bunyte,  258. 
Byoxylite,  62a 
Bysclasite^  398. 
Byscraaite,  35. 
Byflkolite,  v.  Saussuriteu 
Byalulte,  149. 
Bysodile,  746. 
Byaanite,  227. 
ByasyDtribite^  479. 

Earthj  calamine^  f  11. 

oobalt^  181. 

maDgaoese,  181. 
Ekielforaite,  212. 
EdeUth,  410. 
Edenite,  286. 
£dingtoiii(e^4l7. 
Edwardflite,  639. 
Egeran,  276. 
Ehlite,  568. 
Ehrenbergite,  468. 
Eiaen,  Gediegen,  16. 
Eiaenapatii^  543. 
Eisenalaun,  664. 
Eisenblau,  556,  572. 
Eisenbluthe,  694. 
Eisenchlorid,  119w 
Eiaenchlorit,  497. 
£iflenchroiii,163. 
Siaenerde,  Blaue^  67& 

Grune,  392. 
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Bisenen,  TrappischeB,  14S. 

Epistilblte^  443. 

Federalaun,  654. 

Eisenerz,  Hystatisches,  143. 

EpBom  salt,  Epson^te,  643. 

Federerz,  91. 

£iseDglanz,  140. 

Erbflenstein,  679. 

Feitaui,  293. 

Eisenglimmer,  140,  656. 

Epcinite,  439.      * 

Feldspar  Group,  335. 

EisengymDite,  470. 

Erdkobalt,  181. 

Feldspar,  Blue>  572. 
Common,  352. 

Eisenkies,  62. 

Erdliarz,  784 

Bhombisoher,  75. 

Erdmannite,  285,  414. 

Labrador,  841. 

Elsenkiesel,     v,     Eerroginous 

Erdol,  723. 

Potash,  362. 

Quartz,  193. 

Erdpech,  751. 

Soda,  848. 

Eisenkob^terz,  70. 

Erdwacha,  782. 

lime,  341. 

Eisenmulm,  150. 

Eremite,  589. 

Glassy,  852. 

Eisennatrolith,  436. 

Erinite,  569;  459. 

Feldstein,  852. 

Eisenoickelkies,  47. 

Erlan,  Erlanite,  797. 

Felsite,  349,  352. 

Eisenopal,  v.  SemiopaL 

Erabyite,  861. 

Felsobanyite,  662. 

Eisenozyd,  140. 

Erubescite,  44. 

Feldspath,  852. 

EiseDOzydhydrat,  167, 169, 172. 
Eisonozyd,  Schwefelaaures,  655, 

Emsibite,  660. 

apyre,  371. 

Erythrine,  558. 

tenace,  v.  Siaussniite 

667,  660. 

£rytbrite,558;  851 

nacr^,  352. 

Eisenpecherz,  54,  543. 

Escherite,  281. 

Fer  azurd,  556. 

Eiaenperidot,  268. 

Esmarkitc,  301,  380, 485. 

arseniatS,  678. 

Eisenplatin,  11. 

EBSonite,  266. 

arsenical,  76,  77,  78. 

Eisenphyllit,  656. 

Etain,  natif,  17. 

carbonate,  688. 

Eisenrahm,  172. 

ozyd^  157. 

chromat^  153. 

Eisenreein,  718. 

sulfuri,  68. 

hydro-oxid6, 169. 

Eisenrose,  143. 

Eucairite,  89,  797. 

natif.  15. 

Eiaenruta,  169. 

Euchroite,  566. 

oligiste,  140. 

Eisenainter,  689. 

Euchysiderite, «.  Fyrozene. 

OTidi^,  140. 

Eisenapatb,  688. 

Euclase,  879. 

oxxdnl^  149. 

EiseDBtaBBrurtit,  596. 

Eaoolite,  248. 

magnetique,  149. 

Eiaensteinmark,  474. 

Eudialyte,  Eudyalite,  248. 

muriate,  118. 

EiseD  titan,  143. 

Eudnopbite,  433. 

phosphate  556. 

Eisonvitriol,  657. 

Eugenesite,  v.  Selenpalladite. 

specuhiire,  140. 

Eisspath,  355. 

Eugenglanz,  107. 

sulfate.  667 ;  646. 

Eisstein,  126. 

Eukairite,  39. 

sulfUr^  67,  62. 

Ekebergite,  824. 

Eukamptite,  807,  487. 

sulAire  magnetique,  68 

Ekmannite,  490. 

Euklas,  879. 

Ferberite,  604. 

ElsooUte,  327. 

Eukolite,  249. 

Fergusonite,  624. 

Eiilyi?yte,  259. 
Eulytine,  Btilytite,  391. 

Ferrocaldte,  678. 

Ela^mosine,  82. 

Ferrooobaltite,  72. 

Elatcrite,  784. 

Eumanite,  165. 

FerrotantaUte,  614. 

Electram,  3,  740. 

Euoamite,  743. 

Ferrotitanite,  890. 

Elhuyarit,  419. 

Euphyllite,  488. 

Fettbol,461. 

Eliasite,  175. 

Eupyrchroite,  530. 

Fettstein,  827. 

KUagite,  480. 

Easynchit,  609. 

Feuerblende,  98. 

Embolite,  115. 

Euxenite,  521. 

Feuerstein,  196. 

Embrithite,  99. 

Enzeolith,  443,  444. 

Fibroferrite,  656. 

Emerald,  245. 

Eransite,  685. 

Fibrolite,  378. 

Emerald  nickel,  710. 

Exantbalose,  6.^7. 

Fichtehte.  735. 

Emeraude,  245. 

Exit^le,  Exitelite,  184. 

Ficinite,  690. 

Emeril,  139. 

Fieldlte,  104. 

Emery,  138. 

Eadererz,  91. 

Figure-stone,  480;  483,  45^ 

EmeryUte,  506. 

Fablerz,  I^blite,  100. 

Fiorite,  199. 

Emmonite,  699. 

Fablumte,484;  301. 

Fireblende,  93. 

Emplectite,  86. 

Hard,  299. 

Fiscbaugenstein,  416. 

Enargite,  107,  797. 

Fargite,  426. 

Fischerite,  682. 

Enoeladite,  600. 

FaroeUte,  424. 

Flexible  silver  ore,  56. 

EndeUionite,  96. 

Faaciculite,  240. 

Fliegenstoin,  v.  ArBenia 

Engelbardite,  273. 

Faserkiesel,  378. 

Flmt,  195. 

Enstattte,  208. 

FaserzeoUth,  426. 

Flintkalk,  682. 

Epheaite,  507. 

Fa88aite,216. 

Float-stone,  199. 

Epicbloritj,  493. 

Faujasite,  483. 

Flockenerz,  v.  Mhnettte. 

Epidosyto^  284. 

iViiuerite,  645. 
f^yaUte,  258. 

Flos  ferri,  694. 

Bpidote  Group,  281;  290. 

Flos  sucdnt,  748. 

Epiglaabite,  664. 

Featber  alum,  654. 

Flucerine,  126. 

Epipbospborite,  535. 

Feather  ore,  91. 

FlueUite,  126. 
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fluooeriae,  126. 
Fluooerite,  126. 
Flnochlore,  512. 
Fluor-apatite,  631. 
Fluor,  Fluorite,  123. 
Fluor  Spar,  123. 
Flussspath,  128. 
Foliated  telluriuni,  82. 
Fontalaebleau  limestone,  678. 
Forbeaite,  660. 
Forsterite,  265. 
Fonmetite,  42. 
Fowlerite,  225. 
Franoolite,  530. 
Franklinite,  152. 
Frauenglas,  v,  ^ca. 
Freibei^gite,  101. 
Freieslebenite,  93. 
Fritzscheite,  587. 
Frugardite.  276. 
Fuchsite,  309. 
Fuller's  Earth,  468,  473. 
Fullonite,  v.  Oiiegite. 
Funkite,  216. 
Fusdtc,  319. 

Gabronite,  824. 

Gadolin,  Gadolinite,  293;  285. 
Gagates,  760. 
Gahi^te,  149;  147,  276. 
Galactite,  426. 
Galapektit,  473,  476. 
Galena,  Galenlte,  40. 
Galenoceratite,  708. 
GalliciDite,  647. 
Gallitzenstein,  647. 
Galmey,  407. 
Gamsigradite,  236. 
Gauomatite,  798. 
Gansekothig-en,  798. 
Gkiramanticus,  265. 
Garnet,  265. 

Bohemian,  267. 

Oriental,  267. 

Tetrahedral,  264. 

White,  884. 
Gamsdorffite,  661. 
Gay-Luasite,  706. 
Gearksutite,  180. 
Gedrite,  231. 
Gtohlenite,  370. 
Geierite,  77. 
Gekrdsstein,  621. 
Gelbantlmouerz,  187. 
Gelbbleierz,  607. 
Gelboisenerz,  655,  660. 
Gelbeisenstein,  174. 
Gelberde,  172. 
Gelberz,  81. 

Gelferz,  v.  Chaloopyrite. 
Genthite,  471. 
Geooerellite,  748. 
Geoceric  Aoid,  748. 
Geocerite,  738. 
Geomyricite,  789,  796. 


Geocronite,  105. 

Georetinic  Add,  748. 

Gersdorffite,  72,  798. 

Geyserite,  199. 

Gibbsite,  177. 

Gibraltar  Stone,  680. 

Gieseckite,  479;  829. 

Giflkies,  78. 

GigantoUte,  480;  801,  486. 

Gilbertito,  798. 

Gillingite,  492. 

Giobertite,  686. 

Girasol,  198. 

Gismondiue.  Gtsmondlte,  418, 

798. 
Glagerite,  476. 
Glance  copper,  62. 
Glanzarsenikkies,  77. 
Glanzbraunstein,  162. 
Glanzkobalt,  71. 
Glaserite,  615.  . 
Glaserz,  Glanzers,  8& 
Glaskop^  140. 
Glasspat,  123. 
Glaubapatite,  586;  554. 
Glauber  salt,  6S6. 
Glauberite,  627. 
Glauoodot,  80 ;  81,  798. 
Glaucolite,  319. 
Glauoonite,  462. 
Glaucophane,  244. 
Glauko8Lderit^56. 
Glimmer,  802,  309. 
Glinkite,  256. 
Globosite,  684. 
Glockerite,  662. 
Glossecollite,  476. 
Glottalitc,  417. 
Gmeliuite,  486;  487. 
Gneiss,  359. 
Gokumite,  276. 
Gold,  3,  799. 
Gold  amalgam,  14. 
GoldteUur,  81. 
Gongylite,  480. 
Goshenite,  246. 
Goslarite,  647. 
Gdthite,  169. 
Gotthardite,  92. 
Grahamite,  758. 
Gramenite,  461. 
Grammatite,  288. 
Grammite,  v.  WoUaetooito. 
Granat,  265. 
Granatite,  388. 
Granite,  369. 
Granulyte,  862. 
Graphic  gold,  81. 
tellurium,  81. 
Graphite,  24. 
Grastite,  500. 

Graubr&unstelner^  166,  170. « 
Grauerz,  v  Galena. 
Graukobalterz,  47. 
GraugUtigerz,  101. 


Grankupfererii  v.  Temumtite 
GrauUte,644. 
Graumanganerz,  166,  170. 
GrausOber,  v.  Selbite. 
Grauspiesaglanserz,  29. 
Grauspiessglaserz,  29. 
Gray  antimony,  29. 

copper,  100. 
Green  diallage,  216.  286. 

earth,  462,  468. 

iron  ore,  583. 

lead  ore.  586. 

majachite,  713. 

vitriol,  646. 
Greeniandile,  516. 
Greenockite,  59^ 
GreenoTite,  883. 
Grenat,  266. 
Grenatite,  388. 
Grengesite.  601. 
Groppite,  486. 
GroroUite,  181. 
Grossularite,  26& 
Grothite,  386. 
Griinauite,  47. 
Griinbleierz,  535,  687. 
Griineisenerde,  583. 
Gruneisenstein,  583. 
Grunerde,  462,  463. 
Griiuerite,  234. 
Guanite,  651. 
Guano,  535. 
Guarinite,  388. 
Guayacanite,  107. 
Gummiens,  179. 
Gummispath,  577. 
Gummito,  179,  476. 
Gurhoflan,  Gurhofite,  M2. 
Gurolite,  398. 
Guyaquillite,  746. 
Gymnite,  469. 
Gyps,  637. 
Gypsum,  637. 
Gyrolite,  398. 

Haarkies,  56;  76. 
Haarsals,  644. 
Hnmachatos,  196. 
HaBmatoconite,  676. 
Heematite,  140. 
Hafnefjordit,  846. 
Haidingerite,  552;  86.. 
Hair-salt,  644.  I 

Halbazurblei,  v.  Call 
Halbvitriolblei,  628. 
Halite,  112. 
Hallite,  658. 
HalloyUte,  476. 
Halloysite.  475. 
Halochakit,  121. 
Halotrichine,  654^ 
Halotridiite,  654*  64 
Hammochxyaos,  802. 
Hampshlrite,  467. 
Hannotome,  489,  799i 
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Harringtonlte,  480. 
UAXTislto,  53. 
Hartbraunstein,  163. 
Hartiu,  742. 
Uaitite,  136. 
Hartkobalterz,  71. 
Hartmaiiganerz,  180. 
Ilartmannite,  61. 
llartspat,  371. 
Hatcbettite,  Hatchettino,  731; 

728. 
Hauerlte,  64. 
Hausmannitei  162. 
Hauyne,  Hauymte^  332 ;  388. 
Hajdenite,  484. 
EEayesine,  599;  697. 
Hajtorite,  196;  882. 
Heavy  Bpar,  616. 
Hebetlne,  262. 
Qecatolite,  354 
BedeDbergite,  215. 
Hedyphane,  537. 
Hellolite,  355. 
Heliotrope^  194. 
HeUefliuta,  349,  868. 
Helminth,  502. 
Helvetan,  801. 
Helvin.  Helvlte,  264. 
Hematite,  140;  167,799. 

Black,  180. 

Brown,  172. 
Hemichaldt,  86. 
Hemimorphite,  407. 
Hepatineras,  188,  402. 
Hepatite,  616. 
Heractioc,  149. 
Hercynite,  148. 
Herderite,  546. 
Hermannite,  225.  * 
Hermesite,  101. 
Herrerite,  692. 
Herschelite,  487. 
Hessenbergite,  762. 
Hessite,  50. 
Heterodin,  163,  226. 
Heteromerite,  276. 
Heteromorphite,  91. 
Heterosite,  542. 
Heulandite,  444;  443. 
Hielmite,  519. 
Highgate  resin,  739. 
Himbeerspath,  691. 
Hircine,  Hiroite,  747. 
Hisingerite,  489. 
H  slopite,  468,  678. 
H.Uihcockite,  677. 
Bsernesite,  556. 
Hoevelit,  Hovellit,  111. 
Hogauite,  426. 
Hohlspath,  871. 
Holmesite,  v,  Seybetite. 
Holmite,  508. 
Holz,  BitumiDoees,  765. 
Holzkupferers,  564. 
Holiopil,  V,  Wood  OpaL 


Homichlin,  67. 

Honey-stone,  Honigftein,  750. 
Hopeite,  544. 
Homblei,  703. 
Hornblende,  232. 
Homerz,  114. 
Homfels,  195. 
Hommangan,  227. 
Horn  quicksilver,  111. 
Horn  silver,  114. 
Homatone,  195. 
Horse-flesh  ore,  44. 
Hortonite,  222. 
Hoaghite,  179. 
Houille,  754. 
Houille  papyrac^  746L 
Hovite,  709. 
Howlite,  598. 
Huascolite,  42. 
Hiibnerite,  603. 
Hudsonite,  216. 
Humboldtine,  718. 
Humboldtilite,  280. 
Humboldtite,  880. 
Humite,  863. 
Hunterite,  457. 
Hureaulite,  561. 
Huronite,  341 ;  301,  486. 
Hnyssenite,  799. 
Hverlera,  478. 
Hversalt,  654. 

Hyacinth,  188,  266,  274,  276. 
Hyalite,  199. 
Hyalomelan,  245. 
Hyalophane,  846,  799. 
Hyaloeiderite,  256. 
Hyblite,  484. 
Hydrargillite,  177,  580. 
Hydraulic  limestone,  575,  679. 
Hjdroapatite,  535. 
Hydroborocalcit,  599. 
H3'drobuchoIzite,  799. 
Hydroboracite,  595. 
Hydrochlore,  512. 
Hydrodolomite,  708. 
Hydrolanthanit,  709. 
Hydrohfematito,  167. 
Hydrolite,  486. 
Hydromagnesite,  707. 
Hydromagnocalcit,  708. 
Hydronickelmagnesite,  707. 
Hydropbane,  199. 
Hydrophite,  470. 
Hydropit,  225. 
Hydrosilicite,  799. 
Hydrous  anthophyllite,  175. 
Hydrosteatite,  453. 
Hydrotalc,  496. 
Hydrotalcite,  178,  799. 
Hydrotephroite,  260. 
Hydrozincite,  711. 
Hypargyrite,  88. 
Hyperetliene,  209 ;  215. 
Hypochlorite,  392. 
Hyperyte,  343. 


Hyposcleritd,  349. 
HypostUbite,  441. 
Hypoxantbite,  800. 
Hystatite,  148. 

laspachates.  195. 
laspis,  194 
lberit«,  481 ;  801. 
Ice,  135. 
Ice  spar,  355. 
Iceland  spar,  677. 
Ichthyophthalmite,  416. 
Idocrase,  276. 
Idrialine,  Idriallte,  788. 
Iglesiasite,  700. 
Iglite,  Igloite,  694 
IldefoQsite,  515. 
Illuderite,  290. 
Ilmenite,  143;  526. 
Ilmenorutile,  159. 
Ilvaite,  296. 
Indianite,  837. 
Indicolite,  365. 
Indigo  copper,  88. 
Inolite,  680. 
Iodic  silver,  117. 

quicksilver,  117* 
lodite,  117. 
lodquecksilber,  117. 
lodsllber,  117. 
lodyrite,  117. 
lolite,  299. 

Hydrous;  801,  484. 
Iridium,  Native,  12. 
Iridoamine,  12. 
Irite,  154 
Iron,  15. 

Arsenate,  578. 

Antimonial    sulpburet^    f 
Berthierite. 

Arsenical,  76,  77. 

Borate,  600. 

Carbonate,  688. 

Carburet  ot,  24. 

Chloridof,  118. 

Chromic^  153. 

Columbate,  614,  515. 

Cupreous  arsenate,  674 

Biarsenate,  569. 

Hydrous  ozyds,  169. 

Magnetic,  149. 

Meteoric  16. 

Native,  i5. 

Oligist,  110. 

Oxalate,  "18. 

Oxyd,  140. 

Oxydulated,  149. 

Phosphates,  588,  584,  556i 

Silicates,  258,  511. 

Sulphate,  646,  eta 

Salphid,  Sulpburet,  67,  68 
62. 

TanUlate,  514 

Titaniferous,  143. 

Tungstate^  601. 
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Iron  and  Mauganese  Tnngstate, 

601. 
Iron  alum,  654. 
Iron  earth,  Blue,  556. 
Iron  natroiite,  426. 
Iron  ore,  Argillaceous,  141, 172. 

Arsenicated,  578. 

Axotomoua,  143. 

Bog,  169. 172, 174,178. 

Brown,  172;  169. 

Calcareous,  688. 

Clay,  141,  172,  688. 

Green,  583. 

Jaspery,  141. 

Lenticular,  141. 

Magnetic,  149. 

Micaceous,  140. 

Ochreous,  140,  169. 

Octahedral,  149. 

Pitchy,  689, 

Bed,  140. 

Sparry,  688. 

Specular,  140. 

Titaniferousy  143. 
Iron  pyrites,  62. 

Magnetic,  58;  57. 

White,  75. 
Iron  rutile,  169. 
Iron  sand,  143,  140. 
Iron  sinter,  575. 
Ironstone,  Clay,  141,  169,  688. 

Blue,  556. 

Brown,  172. 
Iserine,  Iserite,  144,  145. 
Isophane,  v.  Franklinite. 
Isopyre,  392. 
Itabiryte,  141. 
Itacolumyte,  22,  195. 
Ittnerite,  333. 
Ivaarite,  391. 
Ixiolite,  514. 
Ixolyte,  736. 

Jacksonite,  410. 

Jade,  Common,  233 ;  290,  202. 

tiade  tenace,  290. 

Jadeite,  292. 

Jalpaite,  89. 

Jamesonite,  90,  800. 

Jargon,  272. 

Jarosite,  G60. 

Jasper,  195. 

Jaullngite,  800. 

Jayet,  v.  Jet 

Jefferisite,  494. 

Jeffersonite,  216, 

Jelletite,  268. 

Jefreino01te,  276. 

Jenkinsite,  470. 

Jenzschite,  201. 

Jet,  760. 

Jewreinowite,  27  5. 

Johannite,  666. 

Johnite,  580. 

Johnstonite,  40. 


JoUyte,  492. 
Jordanite,  88. 
Joseite,  81. 
Joflsaite,  681. 
Junckerite,  688,  697. 
Jurinite,  164. 

KB. — Many  names  spelt  with 
an  initial  K  in  German,  begin 
with  C  in  English. 

Kaiuit,  642. 
Kakochlor,  181. 
Kakozene,  584. 
Kalait,  580. 
Kalamit,  233. 
Kalchstein,  670. 
Kalialaun,  652. 
Ealifeldspath,  352. 
Kalinite.  652. 
Ealiphite,  172. 
Elalisalpeter,  592. 
Kalisalzsaures,  111. 
Kalisulphat,  616. 
Ealkgranat,  268. 
Kalk-Harmotome,  438. 
Kalk-Malachit,  715. 
Kalkoligoklas,  846. 
Kalksalpeter,  598.. 
Kalkapath,  670. 
Eallait,  580. 
Kallochrom.  629. 
Kak>mel,  111. 
Kalzedon,  194. 
Kammererit,  495. 
Kammkies,  75. 
Eampylite,  537. 
Kanelstein,  266. 
Eaneite,  61. 

Kaolin,  473  ;  324,  845,  861. 
Eaolinite,  473. 
Kapnikite,  225. 
Kapnicite,  576. 
Kapnite,  692. 
Karelinite,  185. 
Kameol,  194. 
Karpholite,  419. 
Earphosiderit,  661. 
Earphostilbite,  424. 
Earstenite,  621. 
Eassiterit,  157. 
Eastor,  229. 
Eatapleiit,  401. 
Eataspilit,  483. 
Eatzenauge,  193. 
Eatzen-Silber,  302,  454^ 
Eausimkies,  76. 
Eeffekilite,  478 
Keilhauite,  387. 
Eenngottite,  88. 
Eeramohalite,  649. 
Eeraphyllite,  v.  C^rinthine. 
Eerargyrite,  114. 
Eerasine,  120,  708. 
Eerasite,  120,  703. 
Eerate,  114. 


Eermes,  Eermesits^  IML 
Eermesome,  186. 
Eerolith,  470. 
Eeraantyte,  348. 
Eibdelophan,  143. 
Eiesel,  189. 
Eieaeloerit,  413. 
Eieselgalmey,  407. 
Eieselgyps,  621. 
Eieselkupfer,  402. 
Eieselmalachit,  402. 
Eieselmangan,  226. 
Eieselspath,  v.  Albite. 
Eieselwismuth,  391. 
Eleselzinkerz,  407. 
Eieserite,  641. 
Eilbrickenite,  105. 
EiUinite,  480. 
Eirwanite,  800. 
Eischtimite,  703. 
Elaprothine,  572. 
Elaproihite,  572. 
Elipsteinite,  611. 
Elinodas,  570. 
Elinochlor,  497. 
Enauffite,  611. 
Enebelite,  260. 
Eniatersalz,  v.  HaHte. 
Eobaltarsenikkies,  76. 
Eobaltbeechlag,  558. 
Eobaltbleiglai^  43. 
Eobaltbliithe,  558. 
Eobaltglanz,  71 ;  68. 
Eobaltkies,  68. 
Eobaltmanganerz^  181. 
Eobaltnlckelkies,  68. 
Eobalt-Scorodit,  574. 
Eobaltfiulfuret  47. 
Eobaltvitriol,  647. 
Eobellite,  99. 
Eoboldine,  68. 
Eochsalz,  112. 
Eoelbingit,  284. 
Eohlo,  753. 

Eohlensaurer  Ealk,  68e. 
EohlenyitriolbleisptU),  SM 
Eokkolit,  214,  215. 
Eokscharoffite,  242. 
Eollyrit,  420. 
Eolophonit,  268. 
Eonarit,  405. 
Eondroarsenit,  662. 
Eonichalcit,  565. 
Eonigiue,  664. 
Eonleinite,  737. 
Eonh'te,  737. 
Eorite,  484 
Eorynit^  74 
Eottigite,  561. 
Eorund,  187. 
Eotschnbeit^  49T. 
Eoupholite,  410. 
Erabb'te,  859. 
Erantzite,  741. 
Eraurite,  583 
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Kreittoiiite,  149. 
Kremenite,  119. 
Kreutskristalle,  48a 
Kreusstein,  489. 
KriBoberO,  156. 
Krisolith,  256. 
Krisuyigite,  664. 
Krceberite,  69. 
Krokalith,  426. 
Krokidolite,  243. 
Krokoit,  629. 
Kryolito,  126. 
KryptoUth,  529. 
KaUizit,  432. 
Kuboit,  482. 
Kuhnito,  544. 
Kaboidt,  434. 
Kupapbrite,  570. 
Kupfor,  Oediegen,  14. 
•  Saizsaurea,  121. 
Kupferantimonglaius  85. 
Knpferblelgkuo,  42. 
Kupferblei8path,663;  42. 
Kapferblende,  104. 
Kupforbluthe,  183. 
Kapferdiaspore,  568. 
KupferfahlerZ)  100. 
Kupferglanz,  Kupferglas,  61 
Kupferglimmer,  571. 
Kupfergriin,  402. 
Kupferhornerz,  121. 
Kupferindig,  83. 
Kupferkiea,  65. 
Kupferlasor,  715. 
Kupferleberere,  183. 
KupferroanganeTZ,  181. 
Kupfemickel,  60. 
Kupferpecherz,  402. 
Kupferphyllitp  571. 
Kupfersammterz,  666. 
Kupferschaum,  570. 
KapferachwIinEe,  136. 
Kupfferite,  230. 
Kupfer-smaragd,  401. 
Kupfefuranit,  685. 
Kupfer-Titriol,  648. 
Kupferwaaaer,  645. 
Knpferwiamatheni  86^  98. 
Kupferwismuth^^anii  86. 
Kuprein,  62. 
Kiistelite,  9. 
Kyanite,  375. 
Kymatinei  234. 
Kjpholite,  If.  Serpentine. 
Kjroaite,  76. 

liftbradorite,  341. 
Labrador  feldspar,  841. 
Labrador  hornblende^  209. 
Lagonite,  600. 
Lagunite,  600. 
Lampadite,  181. 
Lamprophanite,  663. 
Lanarkite,  628. 
Lanoaeterite,  707. 


Langite,  665. 
Lanihanite,  709. 
Lanthanocerlte,  413. 
Lapis-lazuli,  331. 
Lapis  Ollaria,  451. 
LarderelUte,  600. 
Lardite,  v.  Pagodite. 
Lasionite,  576. 
Lasurfeldspath,  353. 
Lasnrite,  715. 
LasYirstein,  881. 
LatUlite,  332. 
Latrobite,  837. 
Laumonltei  Laumontite,  399. 
Lanrite,  74. 
Jjavendulani  660. 
Lavroffitei  Lawrowit,  216. 
Lazulite,  572. 
Lasnr-Apatit,  530. 
Lead,  17. 

Alnminate,  677. 

Antimonial  sulphnret,  96, 
99. 

Antimonate,  591. 

Argentiferous,  41. 

Arsenate,  637. 

Black,  24. 

Carbonate^  700. 

Ohlond,  117. 

Chloro-carbonate,  703. 

Ghromate,  628,  630. 

Corneous,  703. 

Cupreous  sulphate,  663. 

Cupreous  sulphatoKsarbon- 
ate,  625. 

Hydro-aluminous,  577. 

Molybdate,  607. 

ICurio-carbonate,  708. 

Native,  17. 

Oxychlorld,  119,120. 

Ozyds,  186,  168. 

Phosphate,  535. 

Selenate,  669. 

Selenids,  42,  44. 

Subsesquichromate,  630. 

Sulphate,  622. 

Sulphatossarbonate,  625, 
628. 

Sulphato-chlorid,  627. 

Sulphato-tricarbonate,  624, 
626. 

Supersulphuretted,  41. 

Sulphid,  Sulphuret,  40. 

Tellurid,  44. 

Tungstate,  606. 

Vanadate,  610. 

White,  7oO. 
Lead  and  Copper. 

Ghromat^  630. 

Chromo-phosphate,  631. 
Lead  glance,  40. 
Lead  ochre,  186. 
Lead  ore^  Green,  536,  687. 

Bed,  628. 

White,  700. 
52 


Lead  ore.  Yellow,  607. 
Lead  vitriol,  622. 
Leadhillite,  624. 
Lcberblende,  60. 
Leberkies,  75 ;  6S. 
Leberstein,  616. 
Leooutite,  635. 
Ledererite,  486. 
Lederite,  383. 
Leedsite,  800. 
Leelite,  853. 
Lehmauite,  290. 
Lehrbachite,  44. 
Lehuntite,  426. 
Lemnian  Earth,  45T. 
Lennilite,  356. 
Lenzinite,  476. 
Leonhardite,  401. 
Leopoldite,  111. 
Lepidokroklte,  169. 
Lepidolite,  814. 
Lepidomelane,  307 
Lepolite,  837. 
Lesleyite,  800. 
Lettsomite,  666. 
Leucanterite,  660. 
Leucaugite,  216. 
Leuchtenbergite,  500. 
Leucite,  334. 
Leucltophyr,  335. 
LeucoUte,  326,  376. 
Leucocydite,  415. 
Leuoopetrite,  743. 
Leucophanite,  260. 
Leucopyrite,  77 ;  76. 
Leuzit,  884. 
Levyne,  Levynite,  431. 
Lherzolyte,  147. 
Libethenite,  563. 
Liebenerite,  479 ;  329,  MM. 
Liebigite,  717. 
Llevrite,  296. 
Lignite,  765. 
Ligurite,  883. 
lilaUte,  814. 
Lillite,  493. 
Limbilite,  268. 
Lime,  Arsenate,  654. 

Borate,  880,  697. 

Boroeilicate,  880. 

Carbonate,  670. 

Fluate,  123. 

Nitrate,  593. 

Oxalate,  718. 

Phosphate,  630. 

SiUcate,  210. 

Sulphate,  621,  687. 

Titanate,  146, 

Tungstate,  605. 
Lime-Malachite,  715. 
Limestone,  678. 

HydrauUc^  679. 

Magnesian,  681. 
Umnite,  178;  172. 
Limonite,  172. 
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Linarite,  663. 

Linoolnite,  444. 

Lindackerite,  590. 

Lindsayite,  840. 

Linnsite,  68. 

linseite,  340. 

Linsenerz,  667. 

Linsenkupfer,  567 

liparite,  123. 

Liroconite,  567. 

LitheosphoruB,  616. 

lithionglimmer,  814. 

Lithionite,  314. 

Lithographic  Stone,  679. 

Lithomarge,  460,  478,  476^  480. 

Loboit,  276. 

Loganite,  242,  496. 

LoUingite,  76 ;  77. 

Lomouite,  899. 

Lonchidite,  76. 

Lophoite,  601. 

LotaUte,  216. 

Loweite,  Loveite,  643. 

Lowigite,  659. 

liozodase,  852. 

Lucullite,  Lucnllan,  677. 

Lumachallo,  679. 

Lunnite,  568. 

Lupus  metallorum,  29. 

Lychnis,  138,  147. 

Lydian  stone,  195. 

Lyellite,  665. 

Lyncurium,  272,  740. 

Lytbrodes,  479. 

Made,  371. 
Madureite,  216,  863. 
Magneferrite,  162. 
Magnesia,  Pure,  686. 

Borate,  695. 

Carbonate,  6S5. 

Chlorid,  118,  119,  122. 

Fluophosphote,  538. 

Fluosilicate,  363. 

Hydrate,  176. 

Hydro-carbonate,  707. 

l^ative,  175. 

Nitrate,  593. 

Sulphate,  648. 
Magnesia  alum,  668. 
Magnesian  limestone,  662. 

pharmacolite,  544. 
Magn^sie  hydrat<$e,  175. 

carbonat6e,  686. 

nitrate  593. 

phosphat^e,  688. 
Magnesinitre,  693. 
Magnesioferrite,  162. 
Magnesite,  685 ;  466. 
Magneteisenstein,  149. 
Magnetis,  451. 
Magnetic  iron  ore,  149. 
Magnetic  pyrites,  68. 
Magnetite,  149,  800. 
Magnetkios,  58. 


Magnetopyrite,  58. 
Magnofemte,  152. 
Malachite,  Blue,  715. 

Green,  713. 

Idme,  715. 
Malacolite,  214. 
Malaoon,  Malakon,  275. 
Maltha,  728. 
Malthadte,  468. 
Mamanite,  642. 
Mandelato^  678. 
Manganalaun,  65S. 
Mangan,  Kohlensaures,  691. 
Manganamphibole,  226. 
Manganblende,  46. 
Manganepidote,  286. 
Manganerz,  Grauer,  1<(5,  170. 

Kupferhaltiges,  166. 

Prismatoidisches,  171. 

Schwarzer,  162. 
Manganese,'   Oxyd,    162,    163, 
165,  166. 

Hydrous  oxyds,  162,  170. 
180. 

Arseniuret,  61. 

Black,  162. 

Bog,  181. 

Carbonate,  691. 

Chlorid,  122. 

Cupreous,  181. 

Earthy,  181. 

Gray,  165. 

Phosphate,  641,  643. 

Red,  226. 

Silicates,  226,  260. 

Sulphid,  46,  64. 
Manganese-Ore,  Brachylypous, 
168. 

Prismatic  166. 

pyramidal,  162. 
Manganese  aium,  668. 
Manganese  spar,  225. 
Manganglaoz,  46. 
Mangangranat,  268. 
Manganite,  170. 
Mangankiesel,  226. 
Mangankupfererz,  166. 
Mangankupferozyd,  166. 
Manganocaldte,  697 ;  678. 
Mani^anopal,  v.  OpaL 
Mangansdiaum,  181. 
Manganspath,  691. 
Marasmolite,  48. 
Marble,  670. 

Verd-antique^  678. 
Marcasite,  75 ;  62,  800. 
Marceline,  168,  226. 
Marcylite,  137;  121. 
Marekanite,  v.  Pearlstone 
Margarite,  606 ;  489. 
Margarodite,  487 ;  310. 
MariaUte,  326;  382. 
Marionite,  711. 
Marl,  679. 
Marmatite,  48. 


Marmolite,  465. 
Martinaite,  112,  641. 
Martite,  142. 

Masca^^une,  Maseagnite,  6SI 
Maskelyne,  665. 
Masonite,  604. 
Massicot,  136. 
MaUockite,  119. 
MauUlte,  v.  LabradoHlo. 
Me^jidite,  667. 
Meerschaum,  456. 
Megabasite,  604. 
Megabromite,  115. 
Mehl-ZeoUth,  426,  480. 
Meionite,  318. 
Melaconite,  136, 804. 
Melanasphalt,  753. 
Melandilor,  543. 
Melanchym,  744  7M« 
Mdanellite,  750. 
Melanglanz.  v.  Stephaniteu 
Melanhydnt,  483. 
Melanite,  267. 
Melanochroite,  630. 
Melanolite,  490. 
Melanteria,  645. 
Melanterite,  646,  800. 
Memite.  MelliUte,  280;  iMl 
Melinite,  477. 
Melinophane,  263. 
MeUphanite,  268. 
Mellate  ofalumine,  7fta 
Mellite,  760. 
Molinose,  607. 
Meionite,  801. 
Melopsite,  478. 
Menaocanite,  143. 
Menakerz,  383. 
Mendipite,  120. 
Mendozite,  653. 
Meneghinite,  106. 
Mengite,  625;  539. 
Menilite,  199. 
Mennige,  163. 
Mercure  arsental,  18. 

sulfui^  56. 

iodure,  117. 
Mercury,  Antimwitte,  Mt. 

Amalgam,  18. 

Chlorid,  111. 

Horn,  111. 

lodid,  117. 

Native,  18. 

Sdenid,  66u 

Sulphid,  66. 
Merda  di  Diayolo,  746. 
Merkurblende,  56. 
Merkuiglanz,  56. 
Meroxene,  807. 
Mesitine,  Mesitite,  687 ;  68t 
Mesitinspath,  687. 
Mesole,  424. 
MesoUn,  481. 
Mesolite,  430. 
Meaotype,  424,  426,  4S0. 
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tfcsotype  epoint^,  416. 
Meesingbluthe,  712. 
Meiabrushite^  558. 
Metachlorite,  603. 
Metaxite,  465. 
Metaxoite,  494 
UiaBcyte,  328,  369. 
Miargyrite,  88. 
Uica  Groap,  801. 
Uica,  Hexagonal,  804. 

Lithia,  814. 

Obliqae^  309. 

Bbombic^  802. 
Mica  des  peintree,  24. 
Mica  pictoria,  24. 
Mica  schist,  859. 
Micaphilit,37l. 
MicareUe,  324. 
Michaelite,  199. 
Michaelaonite,  289. 
Microbromite,  115. 
Microdin,  855. 
Microcosmic  salt,  651. 
Microlite,  613. 
Middletonito,  745. 
Miemite,  682. 
Mieeite,  585. 
MikrokllD,  855. 
MUlerite,  66. 

MUoechin,  KUosohite,  510. 
Mimetene,  Mimetite,  587. 
Mimetese,  Mimetesite,  537. 
Mineral  caoutchonc,  734. 

coal,  753. 

charcoal,  755. 

oil,  728,  728,  737. 

pilch,  728,  751. 

resin,  789-747. 

tallow,  781. 

tar.  728. 

wax,  727,  730. 
MiDlum,  168;  55. 
Mirabilite,  636. 
Miaenite,  615. 
Mispickel,  78. 
Mi8y,666;  645,660. 
Biizzonite,  325. 
Mocha  Stone,  196. 
Modumite,  71. 
Mohsine,  76,  77. 
Mohsite,  143. 
MoUit,  672. 
Molochites,  713. 
Molybdanbleispath,  607. 
Moljbd&nglanz,  82. 
Moljbd&nochre,  185. 
Molybd&nsilber,  82. 
Molybdateoflead,  607. 
Molybdate  of  iron,  186. 
Moljbdena,  snlphid  of,  32. 
Molybddne  sulfur^  82. 
Molybdenite,  82. 
Mclybdio  ochre,  186. 

silver  32 
Moiybdine,  Mdybdite,  185. 


Moly«ute,  118. 
Monazite,  589. 
Monazitoid,  589. 
Mondstein,  v.  Moonstone. 
Monheimite,  9.  Kapnite. 
Monimolite,  546. 
Monophan,  443. 
Monradite,  221,  406. 
Monrolite,  878. 
Montanite,  668,  801. 
Monticellite,  255. 
Montmartite,  687. 
MontmoriUonite,  459. 
Moonstone,  347,  350,  352,  640. 
Morasterz,  172,  174,  178. 
Mordenite,  446. 
Morenosite,  648. 
Moresnetite,  409. 
Mornite,  841. 
Moronoiite,  660. 
Moroxite,  530. 
Monrenite,  439. 
Mosandrite,  295. 
MosBottite^  694. 
Mountain  green,  713. 

cork,  234. 

leather,  234. 
Muldan,  853. 
MiiUer's  glass,  199. 
Mullerine,  Mnllerite^  S^ 
Mullicite,  556. 
Mundic^  62. 
Murchiaonite,  362. 
Muriacite,  621. 
Maromontite,  289. 
Murrhina,  194. 
Muscovite,  309,  801, 
Muscovy  glass,  809. 
Miisenite,  v.  Siegenite. 
Mussite,  214,  70SL 
Myelin,  378. 
Mysorin,  715. 

Kacrite,  809;  455,  473. 
Nadeleisenens,  169. 
Kadelerz,  100. 
Nadelstein,  694. 
Nadelzeolith,  426. 
Nagyagerens,  82. 
Nagyagite,  82. 
Naphtha,  723. 
Naphihadil,  734. 
Naphthaline,  727.  738. 
Nasturan^  v.  Pitchblende. 
Natrocaloite,  677. 
NatroUte,426;  824. 
NatroUte,  Iron,  426. 
Natron,  705. 

alaon,  663. 

salpeter,  592. 
Natroborocaldte,  698. 
Natronspodumen,  346. 
Nanmannite,  89. 
Neoronite,  352. 
Needle  ore,  100. 


Needle  spar,  v,  Aragonlte. 

Needleston^  426. 

Nefelina,  327. 

Neft-gil,  734. 

NemaHte,  176. 

Neoctese,  574. 

Neolite,  406. 

Neoplaae,  657; 

Neotokite,  491. 

Neotype,  678. 

Nepheline,  327. 

Nephelite,  327. 

Nephrite,  288;  287,  290,  W% 

801. 
Nephelindolexyte,  828. 
Nertsohmskite,  476. 
Neurolite,  482. 
Newjanskite,  12. 
Newkirkite,  171. 
Niccolitei  60. 
Nidcel,  intimonial,  61. 

Arsenate,  561 :  548. 

Arsenical,  60,  72. 

Bismuth,  47. 

Carbonate,  710. 

Copper,  60. 

Emerald,  710. 

Hydrate,  710. 

Oxyd,  134. 

BiUcate^  404,  471,  510. 

Sulphate,  648. 

Sulphid,  Sulphuret,  56. 

White,  77. 
Nickel  glance,  72. 

green,  560. 

ochre,  560. 

Btibine.  78. 

vitriol, '648. 
Nickel  &  cobalt.  Arsenate  o^ 

560. 
IHckel  &  iron,   Sulphuret   ot 

Sulphid  of,  47. 
Nickelantimonglana^  73. 
Nickelarsenik^nz,  72. 
NickelarsenikkieB,  72. 
Niokelbluthe,  560. 
Nickelglans,  72. 
Ntckel-Gynmite,  471. 
Nickeliferous  gray  antimony,  78 
Nickeline,  60. 
Nickelkies,  66. 
Nickelooker,  560. 
mckeloxydul,  184. 
Nidcelspiessglanzers,  73. 
Nickelwismuthg^ans,  47. 
Nloopyrite,  47. 
merenstein,  238. 
Nigrine,  159. 
Niobite,  516. 
NiphoUte,  126. 
Nitratine,  692. 
Nitre,  692. 
Nitrocaldte,  693. 
Nitromagneaite,  59S. 
Nontronite,  461. 
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VonUte,  236. 
Nordenskloldito,  233. 
Nordmarkite,  389. 
Noaean,  Nosin,  Koelte,  833. 
Kotite,  484. 
NuBsIerite.  636. 
Kuttallite,  319. 

Obsidian,  369. 

Ochrao,  477. 

Oohre,  Antimonj,  187, 188. 

BiBmuih,  186. 

Brown,  172. 
/Chrome,  510. 

Iron,  140. 

MoljbOic^  186. 

Plumbic,  186. 

Bed,  140,  167. 

Tantalic^  188. 

Telluric,  188. 

TungstlG^  186. 

Uranio  668. 

Yellow,  172. 

Vitriol,  662. 
Ochroito,  413. 
Ockergelb,  172. 
Oetahedrite,  161. 
Odoutolito,  680. 
(EUaoherite,  489. 
(Erstedite.  275. 
Ogcoite,  602. 

OU,  Qenesee  or  Seneca,  726. 
Oisanite,  161,  281. 
Okeniie^  398. 
Olrtlbehite,  16. 
Olafit,  349. 
Oligiflt  iron,  140. 
Oligodaae,  346. 
Oligoklaaalbit,  849. 
Oligon  spar,  688. 
OUgophyre,  348. 
Olivenchalcit,  663. 
Olivenerz,  663,  578. 
Olirenite,  664. 
OUvine,  267. 
Omphacit,  223. 
Onegite,  169. 
Onoosin,  480. 
Onofrite,  66,  802 
Onyx,  196;  680. 
Oolite,  679. 
Oosite,  480. 
Opal,  198. 

Opal-allophane,  421. 
Operment,  27. 
OphioUte,  465. 
Ophite,  464;  46& 
Opsimoaa,  611. 
Or  nati^  3. 

graphiqi^e,  81. 
Orangite,  413. 
Oravitslte,  477. 
Orichalcite,  712. 
Omitbite,  668. 
Oropion,  476. 


Orpiment^  27. 
Orthite,  285. 
Orthodaae,  362,  802. 
Ortbofle,  862. 
Oserakite,  694. 
Osmelito,  396. 
Osmiridiom,  12. 
Osteooolla^  680. 
OsteoUte,  630. 
Ostranite,  278. 
Ottrelite,  606. 
OavaiOYite,  270. 
Owenite,  607. 
Ozacaldte,  718. 
Ozalite^  718. 
Oxbarerite,  416. 
0zarkite,424;  829. 
Ozocerite,  Osokerit,  732;  728, 
731,  783. 

PacbnoHte,  129. 
Padte,  81. 
Paederos,  198. 
Pagodite,  480;  464. 
Paisbergite,  226. 
Palno-Natrolitb,  426. 
Palagonite,  483;  222,  802. 
Paligorekite,  406. 
Palladium,  Native,  12. 
Palladium  gold,  4. 
Panabase,  100. 
Paracolumbite,  143. 
Paradoxite,  363. 
ParafEIn,  730. 
Paragonite,  487. 
Paralo^te,  325. 
Paraluminite,  661. 
Paranthine,    Paranthite,    318; 

319. 
Parasite,  695. 
ParastUbite,  444. 
Parathorite,  763. 
Pargasito,  2S6. 
Parisite,  702. 
Paropbite,  479. 
Partacbin,  Partschinite,  293. 
Partzite,  188. 
Paaaauite,  824. 
Pastreite,  656. 
Pateraite,  608. 
Patrinite,  100. 
Patteraonite,  80L 
Paulit,  209. 
Pazit,  81. 
Pearl-mica,  606. 
Pearl  sinter.  199. 
Pearl-spar,  682 ;  68^ 
Pearlstone,  859. 
Peastone,  v.  Pisolite. 
Pediblende,  Pecber^  164. 
Pechkoble,  765. 
Pecbopal,  198. 
Pecbstein,  359. 
Pecburan,  164. 
Pectolite,  896. 


Peganite,  682. 

Pegmatolite.  8«1 

PektoUtb,  896. 

P^16'8  Hair,  86a 

Peliom,  299. 

Pelicanite,  467. 

Pelokonite,  18L 

PencaUte,  708. 

Pennine,  Fenninitfl^  49C. 

Pennite,  708. 

Pentaklasit,  213. 

Pentlandite,  47. 

PeploHt,  485. 

Pepqrlite,  122. 

Peridase,  Peridaait^  134^ 

Peridot,  266,  867. 

Peridoto  bianco,  266. 

Periklas,  134. 

PerikliD,  349. 

Peristerite,  849. 

Perlglimroer,  606. 

Periit,  359. 

Perlstein,  859. 

Pertbite,  366. 

Perofskite^  146. 

Perowskine,  541. 

Perowakit,  146. 

Petalite,  229. 

Petrified  wood,  196. 

Petrolene.  729,  761. 

Petroleum,  723. 

Petrosilex,  349,  368. 

Pettkoite^  631. 

Petuntse,  476. 

Petzite,  51. 

Pfaffite.  91. 

Pfeifenstein,  v.  GaUinite. 

Phacolite,  484. 

Pbttstine,  469. 

Pharmacolite,  554;  644. 

Pbarmakochaldt,  664. 

Pbarmacoaiderite,  678. 

Pbenacite,  Phenaki<^  868. 

PboDgite,  309. 

PbiUipsite,  488. 

Phlogopite,  302. 

Pboenidte^  630. 

PboBnikocbroite,  630. 

Pbceatine,  209. 

Pbolerite,  472,  473;  421 

Phonite,  827. 

Pbonoljte,  859. 

Pbosgenite,  708. 

Phospbid  of  iron  and  nidcel,  ^i 

Phoepbocerite,  629. 

Phospbochalcitt),  668. 

Pbosphorblei,  v.  Pyromorpbita. 

Phosphoreiaensinter,  688. 

Pboapborgummite^  179. 

Pboepborite,  630. 

Phoapborkupfererz,  663,  668l 

Pbospborsaures^  668,  67S. 

Pboticite,  227. 

Photizit,  227. 

Pbotolite,  896b 
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PlreDitoid,  828. 

PhthaDyte,  196. 

PhyUite.  606. 

Phylloretin,  737 ;  736 

Physalite,  876. 

Piaudte,  768. 

Pickeringite,  663. 

Picotite,  147. 

Picranalcime,  i33. 

Picrofluite,  612. 

Picrolite,  Pikro1it>  466. 

Piordmerite,  648. 

Piordpbarmacolite,  664. 

Picro^iyU.  Pikrophyll,  220, 406. 

Picrosmine,  Pikrosmin,  406. 

PicroUnite,  144. 

Picrotephroite,  269. 

PicroChomsonitei  426. 

Picryte,  358. 

Fictite,  383. 

Piddingtonite,  282. 

Piedmontite,  285. 

Pierre  grasses  827. 

Pigotlte,  750. 

Pihlite.  456. 

Pilaenite,  32. 

Pimellte,  510. 

Pinguite,  461. 

Finite,  479;  801. 

Pinitoid,  480. 

Piotioe,472. 

Pipestone,  v.  OatUnite. 

Pirenftit)  269. 

Piiop,  267. 

Pisanite,  646. 

Pisolite,  679. 

Pissophane,  Pissophanlte,  66L 

Pistadte,  Pistaat,  281. 

Fistomeaite,  688. 

Pitch,  Mtneral,  728,  75U 

Pitchblende,  154;  179. 

Pitchstone,  359. 

Pitchy  iron  ore,  589. 

Pitkarandite,  221,  4(>6,  452. 

Pittasphalt,  751. 

Pittlcite,  Pittizit,  589. 

Pittinera,  175. 

PiUinite,  175. 

PittoUnm,  728. 

Plagiodase,  802. 

Flagionite,  89. 

Planerite,  576. 

Plasma,  194. 

Plaster  of  Paris,  637. 

Plata  azul,  804 

bismutal,  36. 

oomea,  115. 

yerde^  115,  116. 
Platinum,  Kative,  10. 
Platiniridinm,  11. 
Plattnerite,  167. 
PlatyophthalmoD,  29. 
Pleonaste,  147. 
Plessite,  73. 
FleorodftM^  538. 


Plinlan,  80. 

Piinthite,  477. 

P^omb  antimonle  snlAxr^  96, 99. 

arseniatd,  537. 

carbonate,  700. 

chlonH»rbonat6,  703. 

chlorur^  117,  119,  120. 

chromate,  628,  630. 

hydro-alamlneoz,  677. 

molybdat^  607. 

natiie;  17. 

ozychloriodar^,  120. 

ozidd,  136,  163. 

selenlur^  42,  44. 

Bolfiit^  622. 

sulAir^  40. 
Plombgomme,  577. 
Flombierite,  802. 
Plumbeine,  42. 
Plumbago,  24. 
Plumbic  ochre,  136. 
Plumbocaldte,  678. 
Plumbogummite,  577. 
Flumboresinite,  577. 
Flumbostib,  99. 
Plumbum  candidum,  17. 

nigrum,  17. 
Plnmitea,  91. 
Plumose  ore,  91. 
Plumosit,  91. 
Poikilit,  44. 
Poiknopyiite,  44. 
Foix  minerale,  728. 
Polianite,  165. 
Pollacite,  Pollux,  249. 
Folyadelphite,  268. 
Polyargite,  480;  340. 
Polybasite,  107. 
Polycrase,  528. 
Polychroilite,  485. 
Poljchrom,  685. 
PolyhaUte,  641. 
Polybydrite,  493. 
Pdykras,  623. 
FolyUte,  216. 
Polymignyte,  523. 
Polysphftrite,  635. 
Polytelite,  104;  101,  804. 
Polyxen,  10. 
Poonahlite,  428. 
Porcelain  day,  473. 
Porcelain  spar,  324. 
Poroellophite,  464. 
Porphyry,  369. 
Porpesite,  4. 
Porridn,  v.  PyrozeDe. 
Portite,  458. 
FonEellauerde,  478. 
Porzelanit,  324. 
Fortor,  679. 
Potash  alum,  652. 
Potash,  Muriate,  111;  118. 

Nitrate,  692. 

Sulphate,  614  616. 
Potassium,  chlorid,  HI,  118. 


Potstona,  461. 
Pounza,  V.  Borax. 
Prase,  194. 
Prasin,  668. 
Praseolite,  486;  801. 
FnaiUte,  503. 
Fredazdte,  708. 
Pregattitt  487. 
Prehnite,  410. 
Prehnitoid,  326. 
Preunnerite,  677. 
Prodilorite,  501. 
Frosopite,  130. 
Protheite,  215. 
Protobastite,  208. 
Proustite,  96. 

Prussian  blue.  Native,  561 
Przibramite,  169;  48. 
Psathyrit,  742. 
Psaturose,  106. 
Pseudoalbite,  844 
Pseudoapatite,  581. 
Fseudogalena,  48. 
Pseudomalachit,  568. 
Pseudonepheline,  327. 
Fseudollbethenit,  563. 
Pseudophite,  496. 
Pseudosommite^  32T. 
Pseudotriplite,  54X 
Fsilomelane,  180. 
Psimythite,  624. 
PteroUte,  808. 
Puflerite,  441. 
Pumice,  359. 
Purple  copper,  44 
Puschkuiite,  281. 
Pyenite,  876. 
I^raUoUte,220,406»46L 
Pyrantimonite,  186. 
PyrargUlite,  485. 
Pyrargyrite,  94 
Pyrauxite,  454 
Pyreneite,  268. 
Pyrgom,  216. 
Fyrite,  62,  802. 
Pyrites,  Arsemcal,  78;  76L 

Auriferous,  6X 

Capillaiy,  56. . 

Cellular,  75. 

Cockscomb,  76. 

Copper,  66. 

Erubescent,  44 

Hepatic,  75. 

Hydrous,  76. 

Iron,  62. 

Magnetic^  58;  67. 

Prismatio  Iron,  76,  76 

Radiated,  75. 

Spear,  75. 

Tin,  68. 

Variegated,  44 

White  iron,  76. 
^yraurite,  179. 
Fyrochlore,512;  61& 
^TOchTdlte,  177. 
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Pjrodasito^  685. 
I^rogaanite,  63ft, 
I^rolusite,  165. 
Pjromelane,  803. 
Pyromeline^  648. 
Pyromorphite,  535 ;  63*1. 
Pyrope,  267. 
Pyrophyllite,  464* 
Pyrophysalite,  376. 
PyropisBite,  734. 
Pyroretin,  744,  745. 
Pyroretinite,  744. 
Pyrorthite,  285. 
Pyroscheererite,  78t. 
I^rosderite,  493. 
Pyrosiderite,  169. 
Pyrosmalite,  414. 
Pyrostibite,  186. 
Pyrofitilpnite,  93. 
Pyrotechnite,  616. 
I^rroxene,  212,  803. 
Pyroxenyte,  220,  359. 
Pyrrhite,  763. 
Pyrrholite,  480. 
Pyrrhosiderito,  169. 
Pyrrhotine,  57. 
Pyrrhotite,  58 ;  67,  803. 

Quartz,  189,  803. 

Ferruginous,  193. 

Granular,  195. 

nectique,  199. 

resinite,  198. 
QueckBilberfahlens,  101. 
Quecksilberbranderz,  738 ;  65. 
Quecksilberhomerz,  111. 
QuecksUberlebererz,  55. 
Quellerz,178. 
Quicksilver,  Natiye,  13. 

Antimomte,  647. 

Chlorid,  111. 

Horn,  111. 

locQd,  117. 

Sulphnret,  65. 

Selenid.  56. 
Quindte^  406. 

Babenglimmer,  314. 
Badauite,  341. 
Mdelerz,  96. 
Kadiated  pyrites,  75. 
Badiolite,  4^6. 
Bahtite,  48. 
Baimondite,  666. 
Rammelsbergite,  77 ;  70, 
Randanite,  199. 
Raphanosmite,  43. 
Rapidolite,  319. 
Raphilite,  233. 

Raseneisenstoin,  172,  174,  178. 
Rastolyte,  486. 
Etatholite,  896. 
Ratofkit,  123. 
Rauhkalk,  682. 
Eaumit)  485. 


Bauschgelb,  26,  27. 
Rautonspath,  682. 
RazoQmo0^kin,  460. 
Realgar,  26. 
Red  antimony,  186. 

chalk,  141. 

copper  ore,  133. 

hematite,  140. 

iron  ore,  140. 

iron  vitriol,  657. 

lead  ore,  628. 

manganese^  691. 

ochre,  141,  167. 

silver  ore,  94,  96. 

vitriol,  647. 

^c  ore,  135. 
Reddle,  141. 
Redruthite,  52. 
Reichite,  677. 
Reissacherite,  181. 
Reissbley,  24. 
Refdanskite,  803. 
Remingtonite,  711. 
Remolinite,  121. 
Rensselaerite,  451. 
Resigalluro,  26,  27. 
Resin,  Mineral,  etc,  739-747. 

Highgate,  789. 
Retinasphalt,  748. 
Retinalite,  464. 
Retinellite,  748. 
Retinic  Acid,  748. 
Retinite,  739;  753. 
Retzbanyite,  100. 
Retzite,  v,  ufidelforsite. 
ReussiD,  637. 
Reussinite,  744. 
Rhs&tizite,  875. 
Rhodalose,  647. 
Rhodalite,  459. 
Rhodium  gold,  41. 
Rhodizite,  596. 
Rhodochrome,  495. 
Rhodochrosite,  691. 
Rhodoial,  558. 
Rhodonite,  226. 
Rhodophyllite,  495. 
Rhombenglimmer,  302,  304. 
Rhomb-spar,  682. 
RhyaooUte,  352. 
Richmondite,  803. 
Richterite,  234;  215. 
Riemannite,  419. 
RipidoUte,  497 ;  601. 
RisigaUum,  26. 
Rittingerite,  94. 
Rock  cork,  v.  Hornblende. 

crystal,  193. 

meal,  680. 

milk,  680. 

salt,  112. 

soap,  476. 
Rochlandite,  v.  Serpentine. 
Rochlederite,  744. 
Roemerito,  655. 


RoBsslerite,  666. 
Rohwand,  685. 
Rogenstein,  679. 
Romanzovit,  266. 
Romeine,  Romeito,  54V. 
Rdschgewachs,  106. 
Rose  quartz,  193. 
Roselite,  560. 
Rosellan,  v.  Rosite. 
Rosite,  340;  85,480. 
Rothbleierz,  628. 
Rothbraunstetn,  226. 
Rotheisenerz,  140. 
Rother  vitriol,  647. 
Rothgultigerz,  94^  90. 
Rothkupfererz,  133. 
Rothnic^elkies,  60. 
Rothoffit,  268. 
Rothspiessglanzersi  186. 
Rothspiesglaser^  186. 
Rothzinkerz,  185. 
Rottisite^  471. 
Rubellan,  304. 
Rubellite^  365. 
Ruberite,  133. 
Rubioelle,  147. 
Rubin,  188. 
Rubinblende,  94. 
Rubinglimmer,  170. 
Ruby,  Spinel,  Balaa,  AlmmwiiTif 
147. 
Oriental,  138. 
Ruby-blende,  94. 
Ruby  silver,  94,  96. 
Ruby  sulphur,  v.  Realgar. 
Buthenium,  Sulphuret,  74. 
Rutherfordite,  626. 
RutUe,  159. 
Ryacolite,  352. 

Saccharito,  344. 
Safflorite,  70. 
Sagenite,  159,  193. 
Sahlite,  215. 
Sal  ammoniac,  1 14 

gemme,  112. 
Salamstem,  v.  Sapphire. 
Saldanite,  649. 
Salmare,  112. 
Salmiak,  114. 
Salt,  Common,  112. 
Saltpeter,  592. 
Salteoflron,  760. 
Salzkuperen^  121. 
Samarskite,  620. 
Samian  Earth,  473. 
Sammetblende,  169. 
Sammeterz,  666. 
Samoite,  478. 
Samteisenen,  169. 
Sandaraca,  26. 
Sondbergerite^  104. 
Sandstone,  196. 
Sanidin,  352. 
3aponite,472;  460. 
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Bappare,  376. 
Sapphire,  188. 

d'eaa,  299. 
8apphirine,  891. 
SapphiruB,  831. 
8arcx>Ute,  317,  486. 
Sard,  19i. 
Sardachates,  196. 
Sardinian,  622. 
Sardonjz,  196. 
Sartorite,  87. 
Saspachite,  447. 
SasBolite,  Saasolin,  694. 
SatiQ  spar,  637,  678. 
Satersbergite,  76. 
Saualpit,  290. 
Saussnrite,  290;  821,  341. 
Saastein,  677. 
SaTite,  426. 
Saynito,  47. 
Scarbroite,  421. 
Soapolite  aroup.  817. 
Schaalstein,  210. 
Schabasit,  434. 
Schapbachite,  86. 
ScfaatseUtt,  111. 
SchanmBpath,  678. 
Scheelbteispath,  606. 
Scheelin  calcaire,  606. 

ferrugine,  601. 
ScheeUte,  606,  803. 
Scheelitine,  606. 
Scheelsanre,  186. 
Scheelsaures  blei,  606. 
Scheelepath,  606. 
Scheererite,  727. 
SchefTerite,  216,  242. 
Schieferspath,  678. 
Schilfglasen,  93. 
Schiller-spar,    469;    209,    210, 

221. 
SchillersteiD,  221. 
Schlanite,  746. 
Schmelzsteiu,  326. 
Schmirgel,  139. 
Schneiderite,  399. 
Schonit,  642. 
Schorl,  206,  865. 
8ch5rl  rouge,  169. 
Schorlartiger  beril,  876. 
SchorUte,  877. 
Schorlomite,  890. 
Schorza,  281. 
Schreiborsite,  61. 
Schriften,  SohriO-tellur,  81. 
Schrdtterite,  421. 
Schuteit,  106. 
Schuppen  stein,  316. 
SchiitEit,  619. 
Schwarzbraunstein,  162. 
Schwartzembergite,  120. 
Schwarsers.  46,  100,  106. 
Schwarzgiltigerz.  101,  106. 
Bdiwanmanganens,  162. 
SohwarzspieBaglaaerz,  96. 


Schwatzite,  101. 
Schwefd,  Kaliirlicber,  20. 
Schwefelantimonblei,  99. 
Scbwefelkiee,  62. 
Sohwefelkobalt,  47. 
SchwefelDidcel,  66. 
Schwefelquecksilber,  56. 
Schwefelsiare,  614. 
Schwefelsilber,  88,  61. 
Schwerbleierz,  167. 
Schwerspath,  616,  619. 
Schwerstein,  606. 
Schweruranerz,  154. 
Schwimmkiesei,  199. 
Sderetinite,  744. 
Sderoolase,  87,  92. 
Soolecite,  428. 

Anhydrooa,  861. 
Scolezerose,  361. 
Soorodite,  674. 
Scorza,  281. 
Sootiolite,  489. 
Sooalerite,  424. 
Sebeaite,  238. 
Seeerz,  v.  Limonita 
Seifenstein,  472. 
Seladooite,  463. 
Selbite,  804. 
Selenblei,  42. 
Selenbleikupfer,  48. 
Selenbleispatb,  669. 
Selenite,  637. 
Selenkobaltblei,  48. 
Selenkupfer,  46. 
Selenknpferblei,  48. 
Selenkupfersilber,  39. 
Selenmercur,  66. 
Selenpalladium,  12. 
Selenquecksilber,  66. 
Selenquecksilberblei,  44. 
Selenschwefelqaecksilber,  66. 
Selensilber,  39. 
Selensulphur,  21. 
Selwynite,  609. 
S^m^line,  383. 
Semi-opal,  199. 
Senarmontite,  184. 
Seneca  oil,  726. 
Sepiolite,  466. 
Serbian,  610. 
Seridte,  487. 
Sericolite,  v.  Satin  spar. 
Serpentine,  464,  804. 
Severite,  476;  460. 
Seybertite,  608. 
Sexangulites,  42. 
Shepardile,  62. 
Siberite,  366. 
Sicilianite,  619. 
Sideretine,  689. 
Siderite,  688;  193,  672. 
Sideritis,  149. 
Sideroborlne,  600. 
Siderochaicit,  670. 
Siderochrome,  163. 


^erodepte,  268. 
SiderooouJte,  676. 
Siderodot,  688. 
Sideroferrite,  16. 
Sideromelare,  360. 
Sideropleslle,  688. 
Sideroschiaolite,  604. 
Slderosilicite,  484. 
Sideroee,  688. 
Siderotantal,  614. 
Siderozene,  762. 
Siegelerde,  468. 
Siegelstein,  149. 
Siegenite,  68,  69. 
Bienite,  240,  869. 
Silber,  Gtediegen,  9. 
Silberamalgam,  13. 
Silberfahlerz,  lOL 
Silberglanz,  38. 

Biegsamer,  56. 
Silberglas,  38. 
Silberhomerz,  114. 
Silberkapfei^Ianz,  64 
Silberphyllinglanz,  83 
Silberspiessglanz,  86. 
Silberwismuthglanz,  36. 
Silez,  189. 

Silice  gelatineuse,  v,  Hjaiita 
Silicifled  wood,  196. 
Silioeoos  sinter,  196. 
Silicite,  841. 
Silicoborocalcite,  698. 
SilHmanite,  378. 
Silvanite,  81 ;  19. 
Silver,  Antimonial,  85. 

Antim.  sulphuret,  93,  94. 

Arsenical,  86. 

Biamuthic,  86. 

Black,  106. 

Brittle  sulphuret^  106. 

Bromic,  116. 

Carbonate,  804 

Chlorid.  114. 

Chlorobromid,  116. 

Cupreous  sulphuret,  64. 

Flezible  sulphuret,  56. 

Gray  (Freiealebenite),  93. 

Horn,  114. 

Iodic,  117. 

Muriate,  114 

Native,  9. 

Bed,  or  Ruby,  94,  96. 

Selenic,  39. 

Sulphuret,  38,  61. 

Sulphuret  of  Copper  and 
64. 

Telluric,  50. 

Vitreous,  38. 
Silver  glance^  38. 
Silver  ore^  Brittle,  106. 

Flezible,  56. 

Red,  or  Ruby,  94,  96. 
Sinopite,477. 
Sinter,  Siliceous,  196,  199. 
Sismondine,  504. 
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Siaeenkite,  12. 

Bkapolith,  318. 
Skleroklas,  87.02. 
Skogbolit,  514. 
Skolezit,  428. 
Skolopsite,  333. 
Skorodit,  574. 
Skutteradite,  71. 
Slate-«par,  678. 
8loaDite,  446. 
SmaltiDe,  Smaltite,  70 
Smaragdas,  245,  581. 
Smaragdite.  215,  285. 
Smaragdochalcit,  121,  401. 
Smectite,  458;  475. 
Stnelite,  v.  Kaolixi. 
Smiigel,  138. 
Smithsonite,  692 ;  407. 
Smyris,  139. 
Snarumite,  316. 
Soapstooe,  451,  472. 
Soda,  Borate  of,  697. 

Carbonate  of,  705 ;  706. 

Muriate  of,  112. 

Nitrate  of,  592. 

Sulphate,  G15 ;  636. 
Soda  alum,  663. 
Soda  copperas,  v.  Jarocdte. 
Soda  nitre,  592. 
Soda  spodumene,  846. 
Sodaite,  324. 
Sodalite,  330. 
Sodium,  Chlorid,  112. 
Soimonite,  v.  CorvLndnm, 
Solfatarite,  649,  653. 
Sombrorite,  536. 
Somervillite,  280,  40i. 
Sommite,  827. 
Sonnenstein,  v.  Sunstone. 
Soude^  V.  Soda. 
Sordawalite,  244. 
Soiy,  645. 
Soufre,  20. 
Spadaite,  405. 
Spaniolite,  101. 
Sparfcelstein,  530. 
Sparkies,  v,  Spoerklea. 
Sparry  or  Spathic  iron.  683. 
Spartaite,  678. 
Spartalite,  135. 
Spatbeisenatein,  688. 
Spear  Pyrites,  75. 
Speckstoin,  451. 
Specular  Iron,  140. 
SpeerkieB,  76. 
Spessartito,  268. 
Speiskobalt,  Weisser,  70. 
Bph«rite,  687. 
Sphierosiderite,  690. 
Sphsorostilbite,  442. 
Sphserulite,  359. 
Sphalerite,  48. 
Sphene,  383. 
Sphenodase,  280. 
Sphiagidite,  Sphragid,  458. 


Spiauterit,  59. 
Spiegelglaoz,  32. 
Spiesglanzsilber,  35. 
Spieasglanz,  Gediegen,  18. 
Spiessglanzodier,  187. 
Spiesglanzweiss,  184. 
Spiessglanzblei,  96. 
Spiessglanzblende,  186. 
Spiesglas,  18. 
Spiessglaserz,  29. 
SpiesglasBilber.  35. 
Spayte,  352. 
Spinel,  147. 
Spinel  ruby,  147. 
Spinellan,  333. 
Spinelle  zindf^re,  149. 
Spinthdre,  383. 
Spodumene,  228. 

Soda,  346. 
SprcuBtein,  426. 
Sprodglanzerz,  106. 
Sprodglaserz,  106;  107 
Sprudelstein,  696. 
Staffelite,  534. 
Stahlkobalt,  72. 
Stahlstein,  688. 
Stalactite,  679. 
Stalagmite,  679. 
Stanekite,  745. 
Stangenschorl,  Weisser,  87  6^ 
Stangenspath,  616. 
Stangenstein,  376. 
Stannine,  Stanniie,  68. 
Stannite,  159. 
Stanzait,  371. 
StassfUrtit.  595. 
Staurolite,  888 ;  439. 
Staurotide,  388. 
Steargillite,  459. 
Steatite,  451,  472. 
Steel  ore,  688. 
Steinheilite,  299. 
Steinkohle,  754. 
Steinmannite,  41. 
Steinmark,  474,  475. 
Steindl,  723. 
Steinsalz.  112. 
Stellite,  396. 
Stephanite,  106. 
Stcrcorite,  561. 
Sternbergite,  64. 
Stetefeldtite,  188. 
Stibi,  29. 
Stibiconite,  188. 
Stibine,  29. 
Stibiogalenite,  591. 
Stibium,  29. 
StibUte,  Stiblith,  188. 
Stibnite,  29. 
Stilbite,  442 ;  444. 
Stilbit  anamorpbfqne,  444. 

Bmttriger,  444. 
Stillolite,  V.  OpaL 
Stilpnomolane,  460. 
StUpnosiderite,  172. 


Stinkkoble,  74ft. 
Stimmi,  29. 
Stinkstone,  67T. 
Stolpenite,  459. 
Stolzite,  606. 
Strahlbaryt,  616. 
Strahlenkupfer,  570. 
Strahlerz,  570. 
Strahlkies,  75. 
Strahlstein,  238,  281,  689. 
StrahlzeoUth,  442. 
Strakonitzite,  221,  406. 
Stratopeite,491;  227. 
Striegisan,  575,  682. 
Stroganovite,  323. 
Stroroeyrite,  54. 
Stromit,  v.  Rhodochroslta 
Stromnite,  699. 
Strontia,  Oarbonale,  689. 

Sulphate,  619. 
Strontianite,  699. 
Strontianooalctte^  678. 
StniTite,  551. 
StiibeUte,  492. 
Studerite,  104. 
Stylobat,  370. 
Stylotyp,  Styloptypite,  9a 
Stypterite,  649. 
Styptidte,  656. 
Suocinellite,  748. 
Succinite,  740;  266. 
Suocbiic  add,  748. 
Sulphatite,  614. 
Sulphur,  Natiye,  20. 

Selenic,  21. 
Sulphuric  add,  614. 
Sumpferz,  172,  174^  17a 
Sundvikite,  340. 
Sunstone,  346,  365. 
Susannite,  626. 
Svanbergite,  690. 
Swinestone,  677. 
Syenite,  240,  359. 
Svepoorite,  47. 
Syhedrite,  442. 
Sylvan,  Gediegen,  19. 
Sylvane  graphlqae,  81. 
Sylvanite,  81 ;  19. 
Sylvine,  Sylvito,  111, 
Symplesite;,  66a 
Syntagmatite,  235. 
Szaibelyite,  694. 


Tabergite,  493,  495,  491 
Tabular  spar,  2ia 
Tachhydrite,  119. 
Tachylyte,  245. 
Tachyaphaltito,  27a 
Tsenite,  16. 
Tafelspath,  210. 
Tagilite,  566. 
Talc,  451. 
Talc-apatite,  636. 
Talc  phosphors&orari  Ma 
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Tala  zographiqne^  v.  Oeladonite. 

Talc  chlorite,  600. 

Taldte,  809. 

Talcoid,  464. 

Talkeisenen,  160. 

Talkerde-Alaun,  661 

Talkspath,  680. 

lalkhydrat,  176. 

TalkBteinmark,  378. 

Talliagite,  122. 

TalbWt  Mineral,  731. 

TaltaUte,  366. 

Tamarite,  671. 

Xaunenite,  86. 

Tantalic  ochre,  188. 

Tankite,  837. 

Tantale  ozjd^  yttrift^re,  619. 

Tantalite,  614;  618. 

Tapiolite,  618. 

Tai^onite^  40. 

Tamowitate,  694. 

TaBmanite,  746. 

Tauriacite,  644. 

Tautoklin,  686. 

Taatolite,  285. 

Tavistockite,  682. 

Taylorite,  614. 

Tecticite,  644. 

Tekoretio,  736. 

Telesie,  138. 

Tellur,  Gediegen,  19. 

Tellnrbismuth,  80. 

Tellurblei,  44. 

Tellure  auro-argentifi&re,  81. 

auro>plombifere,  81. 

natif  auro-forrifi^Te,  19. 
Tellorgoldsilber,  61. 
Telluric  bismuth,  30. 
Telluric  ochre,  188. 
Telluric  silver,  60. 
Tellurige  saure,  188. 
Tellurite,  188. 
Tellurium,  Bismuthk^  30, 81, 32. 

Black,  82. 

Foliated,  82. 

GraphM^  8L 

Native,  19. 

White,  Yeflow,  81. 
Tellurium  glance,  v.  Nagyagite. 
Tellurous  aoid,  188 
Tellursilber,  60. 
Tellurailberblei,  v,  Sylvanite. 
ToUurwismuth,  80,  31,  32. 
Tengerite,  710. 
Tennantite,  104. 
Tenorite,  136,  804. 
Tephroite,  259. 
Teratolite,  478. 
Terenite,  328. 
Temarbleien,  624^ 
Terre  verte,  462,  468. 
Teschomacherite,  706. 
TesseUte,  415. 
Tesseralkies,  71. 
Tetartine,  348. 


Tetradymite,  30;  31,  32,  804. 
Tetrahedrite,  100,  804. 
Tetraphyline,  541. 
Tezalith,  176. 
Tezasite,  710. 
Thalheimit.  78. 
Thalite,  472. 
Thallite,  281. 
Tharandite,  682. 
Thenardite,  616. 
Thennonatrite,  706. 
Thermophyllite,  465. 
Thierschite,  7ia 
Thlorsauite,  337. 
Thomaite,  697. 
Thomsenolite,  129. 
Thomsonite,  424 ;  329. 
Thoneisenstein,  688. 
Thoneide  Schwefelsaure,   681, 

649,  668. 
Thouerdephosphat,  676. 
Thorite,  418;  763. 
Thraulite,  492. 
Thrombolite,  662. 
Thulite,  290. 

Thumite,  Thummentein,  297. 
Thuringite,  607. 
Tiemannite,  66,  806. 
Tile  ore,  133. 
Tikerodite,  43. 
Tin,  Native,  17. 

Oxyd,  167. 

Sulphuret,  68. 
Tin  ore,  167. 
Tin  pyrites,  68. 
Tinder  ore,  91. 
Tinkal,  697. 
Tlnkalzit,  698.    . 
Tirolite,  670.       V 
Titaneisen,  148. 
Titane  anatase,  161. 

oxydd,  159,  161,  164. 

sUioo-calcaire,  383. 
Titanic  acid,.169,  161,  164. 

iron,  148. 
Titanite,  383,  805. 
Tiza,  V.  Ulexite. 
Tombazite,  72. 
Topaz,  876. 

False,  193. 

Oriental,  138. 
Topazolite,  268. 
Topacosdme,  878. 
Topfstein,  v,  Potstone,  461. 
Torbaiiite,  742. 
Torbemite,  Torbcrite,  686. 
Torrclite,  516. 
Touchstone,  196. 
Tourbe  papyrac^,  746. 
TourmaUne,  866. 
Towanlte,  65. 
Trachyte,  359. 
Traubenblei,  535. 
Traversellite,  214,  221,  406. 
Travertine.  680. 


TromenTieerite,  86. 
Tremolite,  233. 
Trichaldte,  663. 
Trichite,  806. 
Trichopyrit,  66. 
Triclasite,  484. 
Tridymite,  806. 
Trinacrite,  484. 
Tripestone,  621. 
Triphane,  228. 
Triphylite,  Triphyline,  641. 
Triplite,  643. 
Triploklas,  424. 
Tripolite,  199. 
Tritomite,412;  272. 
Troilite,  57. 
Trolleite,.677. 
Trombolite,  562. 
Trona,  706. 
Troostite,  262. 
Tscheffkinite,  887. 
Tschermigite,  661. 
Tuesite,  474. 
Tufa,  Calcareous,  680. 
TuDgstate  of  iron,  601. 

of  lead,  606. 

of  lime,  605. 
Tungsten,  606. 
Tungstic  acid  or  ochre,  186. 
Tungstite,  186. 
Turgite,  167. 
Turkis,  680. 
Turmalin,  866. 
Turnerite,  540. 
Turquois,  680 ;  672. 
Tyrite,  624 
Tyrolite,  570. 

UddevaUite,  144. 
Uigite,  412. 
Ulexite,  698. 
nUmannite,  73. 
Ultramarine,  331. 
Unghwarite,  461. 
Unionite,  290. 
Uraconise,  Uraconite  668. 
Uralite,  222. 
Uralorthite,  286. 
Uranatemnite,  164. 
Uranbluthe,  667. 
Urane  ozydol^  164. 
Uranglimmer,  585 ;  686L 
tJrangreen,  667. 
Urangriin,  667. 
Urangummi,  179. 
Uradn,  Uraninite,  154. 
Uranisches  Pittin-Srz,  176. 
Uranisches  Ghimmi-En,  179 
Uranlte,  685 ;  686. 
Uranium,  Carbonate,  717. 

Oxyd,  154. 

Phosphate,  586,  586. 

Sulphate,  666,  667,  668 
Urankalk-Carbonat,  717. 
Uranmica,  686. 
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CTranochalGite,  667. 
dranochre,  668. 
Uranoniobit,  620;  :5i. 
tTranophane,  805. 
ITranotantftl,  520. 
Uranoxyd,  154. 
tJranpecberZy  154, 175.  179. 
Uranphyllit,  585. 
Uranvicriol,  666. 
TJrao,  706. 
Urdite,  589. 
Urpethite,  731. 
Uwarowit,  270. 

YalaitQ,  805. 
Yalendaoite,  862. 
Yalcntmite,  184. 
Vaxxiidite,  610. 
Vanadio  ochre,  16*^. 
VanadinbleierZ)  610. 
Yanadluite,  610. 
Yargasite,  220. 
Yariegated  copper,  44^ 
Yariolyte,  344^  859. 
Yariscite,  582. 
Yarvacifce,  166,  171,  182. 
YauqueliDO,  Yauquelinite,  680. 
Yelvet  copper  ore,  666. 
Yerd-antique,  465,  678. 
Yermiculite,  493. 
Yennilion,  66. 
Yermontite,  78. 
Yestan,  806. 
Vesuvianlte,  276. 
Yesuvian  salt,  615. 
Yierzonite,  477. 
YiUarsite,  409. 
YiUemite,  262. 
Yilnite,  210. 
Yiolan,  223. 
Yitreous  oopper,  52. 

silver,  38. 
Yitriol,  Blue,  648 

Green,  646. 

Lead,  622. 

Klckel,  648. 

Red,  or  Cobalt>  647. 

Red  Iron.  667. 

White,  or  Zin<^  647. 
Vitriolgelb,  660. 
Yitriol  ochre,  662. 
Yitriolbleierz,  622. 
Yivianite,  556. 
Yogllanite,  668. 
Yoglite,  717. 
YoigUte,  807,  486. 
Yolknerite,  178. 
Yolborthite,  611. 
Yolcanic  glass,  213. 
Yolcanite,  369. 
Yolgerite.  188,  806. 
Yoltaite,  652. 
Yoltzite,  Yoltzine,  50. 
Voraulite,  572. 
Yorhauserite,  464. 


Yoegite,  843. 
Yulpinite.  621. 

Wad,  181. 
Wagit,  407. 
Wagnerite,  588. 
Walchowite,  741. 
Waldheimite,  242. 
Walkthoh,  Walkerde,  458. 
Wallerian,  286. 
Wabnstedtite,  686. 
Wandstein,  685. 
Warnnfftonite,  664. 
Warwiddte,  60a 
Washingtonite,  143. 
Wasifce,  806. 
Wasserblei,  82. 
Waaserbleisilber,  82. 
Wasserkies,  75. 
Water,  135. 
Wavellite,  676. 
Websterite,  668. 
Wehrlite,  82,  296. 
WeichbrauDBtein,  165.. 
Weicheisenkies,  v,  Wasserkies. 
Weichmangan,  165. 
Weissbleierz,  700. 
Weisserkies,  75. 
Welsserz,  76. 
Weissgolderz,  81. 
WelBSgQltigerz,  101,  104. 
Weissian,  v,  Sooleoite. 
Weissigite,  853. 
Weissite,  301,  486. 
Weisskupfer,  86. 
Weisskupfererz,  75. 
Welssnidrelkies,  70,  77. 
Weisspiessglanzerz,  184. 
WeisBStein,  352. 
Weiss-Sylyanerz,  81. 
Weisstellur,  81. 
Wemerite,  819;  318,  324,806. 
Wheel-ore,  96. 
Whewellite,  718. 
White  antimony,  184. 

arsenic,  188. 

copperas,  647,  650. 

iron  pyrites,  76, 

lead  ore,  700. 

nickel,  77. 

tellurium,  81. 

vitriol,  647. 
WhJtneyite,  37. 
Wichtine,  Wichtisite,  244. 
Wiesenerz,  172,  174^  178. 
Wilhelmite,  262. 
WiUemite,  262. 
Williamaite,  262,  465. 
Wilsonite,  480  •  328. 
WUuite,  266,  276. 
Wiserin,  528. 
Wismuth,  Qediegen,  19. 
Wismuthblende,  391. 
Wismuthblcierz,  36. 
Wi^muthglanz,  30. 


Wismnth-Knpferai^  86»  98. 
Wismuthochra,  185^ 
Wismuthozyd,  Kolena.,  716. 
WismutliBilber,  36. 
Wismuthspathf  716.' 
Withamite,  281. 
Witherite,  697. 
Wittichenita  Wlttichite,  98. 
Wlttingite,  491. 
Wooheinite,  174. 
WodankieS) «.  Qorsdorffite. 
Wohlerite,  261,  806. 
Wolchite,  96. 
Wolchonskoite,  609. 
Wolfram,  601. 
Wolframite,  Wolframine,  €01 

186. 
Wolfhunbleierz,  606. 
Wolfhunochre,  186. 
Wolfsbergite,  85;  91. 
Wollastonite,  210;  896. 
Wohiyn,  618. 
Wood,  petrified,  196. 
Wood-opal,  199. 
Woodvrardite,  666. 
Worthite,  873. 
Wulfenite,  607. 
Wnndererde,  v.  TeratoHte. 
Wttrfelerz,  678. 
Wurfelgyps,  621. 
Wurfelspath,  621. 
Wurfelzeolith,  432,  434 
Wurtzite,  69. 

Xanvhitan,  v.  Titanite. 
Xanthite,  276. 
Xanthooonite,  108. 
Xanthokon,  108. 
XantliopIiyHite,  508. 
Xanthopyrites,  62. 
Xanthorthit^  286. 
Xantboaiderite,  174;  655. 
Xenolite,  873. 
Xenotime,  528. 
Xonaltite,  397. 
Xylite,  Xylotile,  406. 
Xylochloro,  416. 
Xylokryptit,  v.  Scheereri^  t 
Xjloretinite,  742. 

Yanolite,  297. 
Yellow  copperas,  655. 

copper  ore,  65. 

lead  ore,  607. 

tellurium,  81.. 
Yenite,  296. 
Tpd^ime,  568. 
Yrterbite,  293. 
Yttererde,  Phospbu,  63& 
Yttergranat,  268. 
YttertiuBsspath,  125. 
Ytterspath,  628,  7ia 
Yttria,  Fluate,  125. 

Phosphate,  628. 

Tantalate^  619.  . 
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ruria,  ^oate,  804. 
Yttrocaldt,  126. 
Yttrooerito,  125. 
Yttrocolumbite,  v,  Yttrotantal- 

itel     •        . 
YttroUmenite,  519,  620. 
Yttrotantalite,  619« 
Yttrotitanite,  387. 

Zala,  tf.  Borax. 
Zamtite,  710. 
Zaratite,  710. 
ZeagODite,  418. 
Zeasite,  v.  OpaL 
Zcflanite,  147. 
ZeDkiea,  75. 
Zeolite  Section,  421. 
Zeolite,  Feather,  426. 

Foliated,  442,  444. 

Efflorescing,  399. 

Keedle,  426. 

Pyramida],  416. 

Cubic,  432,  434. 
Zengite,  563. 
Zenziie,  370. 
Ze/lanite,  147. 
Sanite,  v.  Kjmila. 


Ziegelerz,  138. 
Zietriaikite,  783. 
Ziguoline,  133. 
Zillerthite,  234. 
Ziuc^  Arsenate,  601. 

Carbonate,  692,  711. 

hydrate  cuprifdre.  670. 

lodid  and  Bromid,  122. 

Native,  17. 

ozid6,  186. 

ozid^  sQicifdre,  262. 

Ozysulphuret)  60. 

Phosphate,  644. 

Red  Oxyd,  135. 

Silicate,  262,  406. 

Saiceous  Oxyd,  407. 

Sulphate,  624,  647. 

Sulphid,  Sulphnret,  48. 
Zinc  blende,  48. 
Zinc  bloom,  711. 
Zincfablera,  104. 
Zinc  Yitriol,  647. 
Zinc  ore,  Red,  185. 
Zindte,  186. 
Zinoonise,  711. 
Zinkarseniat,  561. 
ZinkMorile,  718. 


ZhiVbliithe,  711. 
Zinkenite,  88. 
Zinkglas,  407. 
Zinkit,  136. 
Zinkkieselers,  407. 
Zinkosite,  624. 
Zinkoxyd,  136. 
Zinkphyllit,  644. 
Zinkspath,  692. 
ZinkTitriol,  647. 
Zinn,  Gedieffen,  17. 

Oeswefeltes,  68. 
Zinnerz,  167. 
Zinnkies,  68 
Zinnober,  56. 
Zinnstein,  167. 
Zlnnwaldite,  314. 
Zippeite,  667. 
Zircon,  272. 
Zirconite,  273, 
Zoisite,  290,  806L 
Zolestein,  619. 
Zorgite,  48. 
Zundererz,  91. 
Zurlite,  280. 
Zwieselite,  648. 
Zygadile^  362. 
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PREFATORY  NOTE. 


This  Appendix,  prepared  wWa.  the  oo-qperation  of  ProfesBor  Daita,  is  inteaded  as  one  of 
a  series  to  be  pobliriied  £tom  time  to  tima  It  indudes  desodptions  of  87  Tnii¥<rals  an- 
nounced as  new,  and  also  some  important  facts  regarding  a  few  old  epecies,  pabliirfied  ainoe 
the  appeaianoo  of  the  Jfineralogy  in  1068. 

An  alphabetical  arrangement  is  adopted  for  conyenience  of  reference.  The  apeoies  fai- 
dnded,  arranged  according  to  the  genciial  sabdivisions  in  the  dassiflcation  of  miiiflTala,  are 
as  follows;— 

t.  Jfaiioe  ElmenU. 
1.  Diamond.  1  3.  Haldoniteu 

9.  SulphUtB^  xLT9tn(aBj  Wfi. 


3.  Arsenical  Cobalt,  Einfaoh-AiBesik-Oobalt 

4.  Beyrichite. 
6.  Diaphorite. 

6.  Dysorasite :  Stibiotriargentite,  fitiUohex- 

argentite. 

7.  Epiboolangerite. 

8.  Epigenite. 

9.  Glaucopyrite. 
10.  Julianita 


11.  Elaprotholite. 

12.  Metadnnabarita. 

13.  Orileyite. 

14.  Osbomfte. 

15.  Polyargyrite. 

16.  Bionite. 

17.  Tellnrwismnthsilber. 

18.  Wolfaohite. 

19.  Sylvanite. 


a.  Ohlorids,  Fluoridg. 

20.  Nadorite,  Sb,  Fb,  OL  O.  1 22.  Balstonite,  Al,  Fl,  H. 

21.  Nantokite,  On'  CI.  1 23.  Sellaite,  Mg  FL 


4.  Oxifd8. 


24  Chrompicotlte  (Spind  group). 

25.  Ilsemannite,  Uo+43o. 

26.  Jacobsite  (Spinel  group). 

27.  Lithiophorite  (near  Asbolan). 


28.  Namaqualit-e  (near  Hjdrotaldte). 

29.  Babdionite. 

30.  Brooldte. 
81.  Tridymite. 


5.  AnhydrouB  SiUoaUs. 

82.  Amblystegite  (Hjrpersthenite).  1 36.  Bismutoferrite. 

83.  Aspidolite  (Kica  Group).  1 87.  Hortonolite  ((Thiyeolite  Group). 
84  Asteroite  (Pyroxene).  88.  Monzonite. 

86.  Barettite.  1 89.  Boepperite  (Chrysolite  Group). 
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6.  Hydrous  SiUeatm. 


40.  Antillite  (near  Sexpentine). 

41.  Aqaaoreptite  (near  Hydrophite). 

42.  Gyanoclialcite  (near  OhryBOcoUa). 

43.  DiabantaohromiTn  (Chlorite  Group). 

44.  Ephefdte. 

45.  Epiphanite  (near  Eokampidte). 
40.  Euralite  (near  Deleedte). 

47.  Giimbelite  (near  Finite). 

48.  HaUite. 

49.  Hypochlorite. 

50.  Ivigilte. 

61.  Milarite(aZeoUter). 


62.  NsBsamite. 
68.  Nigrescite. 
64.  Plnmballophane. 
66.  BestormeUte. 

66.  Beiasite  (near  MonopluuM). 

67.  Talooeite. 

68.  Uranotil. 

69.  WeBtanite  (near  Wortfaite). 

60.  Lesleyite. 

61.  Pattersonite. 

62.  Selwynite. 


7.  ToftMaUn^  CciumJbatei. 
68.  Fexzoilmenite  (Goltunbite).  |  64.  Eochelite  (near  Fergnaonite). 


8.  PhoaphaJteSy  Anmates^  etc. 


66.  Andrewfiite. 

66.  GGemleolactite. ' 

67.  Pnxangite. 

68.  Guano  Phosphates. 

69.  laodaate. 

70.  KoUophan. 

71.  Lime-Wayellite. 


72.  Lllnebergite. 

78.  Montebraaite  (Amblygonite)* 

74.  Bedondite. 

76.  Sarcopdde  (TripUte). 

76.  Trogerite. 

77.  Walpnxgite. 

78.  Zepharovichite. 


79.  Sussezite. 


81. 


Wolframite. 
Eoaite. 


9.  BonOm. 

I  80.  Winkworthite. 

10.  TtmggtaitM^  MolybdaUs^  Vanadatei, 

83.  Pooherite. 

84.  Yanadiolite. 


86. 
86. 

87. 


Guano  Sulphates. 

Galedonite. 

Simonjite. 


11.  titOphatM,  Cfhtomatei. 


8.  Lazmannite. 

9.  Phoephochromit«. 


90.  Sastnaesite  (Hamartite) 


98. 


AmW««ne. 
Bot^^o/nite. 


12.  CarhanateB,  Oxalates. 

\  91.  Guano-ozalatM. 

18.  Oari<hhydrogen  Oampoundi, 

94.  Trinkerite. 
96.  WoUongongila 
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APPENDIX  L* 


1.  limerals  d&Kribed  a$  new  9p€ciei, 

411.  AntiBUe.'^A  name  giyen  by  0.  U.  Shepard  to  a  sabsUnoe  he  ocnuiden  to  be  a 
bydrated  bronzite.  It  oocnxs  both  xxrasdye  and  dystalline,  presenting  ndnnte  ooppeiy 
laminsd,  with  a  fibrona  cleavage.  H.  =8-5-4.  G.=2'52.  Color  dark  greenish-brown.  An 
analysis  gave  Si  89-80,  %  86*12,  ^e  6*70,  fi  16*79,  with  traces  of  Or,  Ca,  £[=98-91.  This 
composition  approaches  that  of  serpentine  or  deweylite.  (Appendix  to  Gatalogne  of  Meteor- 
ites, Amherst,  Mass.,  Jantuuy  1,  1872). 

235.  Ambltstegite.— 6^.  wm  Hath.  Pogg.  Ann.,  czxzviii.  581. 

Orthorhombic;  w  A  7=135''  50',  i-i  A  1-2=119'*  26',  H  A  H=163''  47',.  »*  «  A  i  «= 
98"  OK*  Cleavage  not  observed.  Hardness  nearly  equal  to  quartz.  G.  =3*454.  Lustre 
adamantine-vitreous.  Color  brown  to  reddish-brown.  Streak  greenish-gray.  Translucent. 
Fracture  conchoidal.    Analysis,  G.  vom  Bath  (1.  o.) : 

Si  £l  j'e  %  Oa 

49-8  5-05  25-6  17-7  0-15=98-80 

Only  half  a  gram  was  available  for  analysis,  and  the  state  of  ozydation  of  the  iron  was 
not  determined.  B.  B.  difficultly  fusible  without  intumescence  to  a  black  glass.  Not  de- 
composed by  muriatic  add.  Found  at  Lake  Laach.  Amblystegite  is  cicely  related  to 
hypersthenite  in  form  and  diemical  oomposition.  V.  v.  Lang  has  recently  discovered  czys- 
tals  of  hypersthenite  in  the  meteorite  of  Breitenbach  which  give  the  same  planes  as  ambly- 
hcegite,  and  vom  Rath  now  announces  (Jahrb.  Min.,  1871,  643)  the  identity  of  his  supposed 
new  species  with  hypersthenite. 

799  B.  Ambrosine.     C.  U.  Shepwrd,  Bural  Carolinian,  i.  p.  811. 

Li  rounded  masses.  Color  yellowish  to  clove-brown.  Fracture  conchoidal.  Lustre, 
resinous.  Becomes  electric  on  friction.  Melts  at  about  460''F.  to  a  dear  yellowish  liquid ; 
softens  at  a  lower  temperature.  Gives  off  **  succinic  add  "  before  melting ;  on  fufdon  gives  an 
agreeable  balsam  odor,  unlike  that  from  the  resins  of  ordinary  pines,  and  a  dark  brown  non- 
volatile fluid  remains  as  long  as  the  meltii^  heat  is  kept  up.  Combustible,  leaves  no  ash. 
Soluble  for  the  most  part  in  oil  of  turpentine,  alcohol,  ether,  and  chloroform,  as  also  in  pot- 
ash. Found  in  the  phosphatic  beds  near  Charleston,  S.  C,  having  originated  in  the  eocene 
formation. 

Andrewsite.    N.  8.  Maskeiyne^  Chem.  News,  xxiv.  99. 

In  globular  disks  with  radiated  structure  resembling  wavellite.  G.  =8*475.  Color  bluiah* 
green.  Composition,  a  hydrous  phosphate  of  iron  and  copper.  An  average  of  four  deter- 
minations gave  10*82  per  cent,  of  copper;  and  according  to  Maskelvne^e  analyses  (not 
given  in  the  article  quoted)  '*  justify  tiie  formula  3  (3Pe  P,  3Pe  fi*)  -h  Cu"  F,  in  which,  how- 
ever, a  portion  of  the  ferric  phosphate  is  replaced  by  ferrous  phosphate,  as  in  vivianite  is 
frequently  the  case  with  the  two  phosphates.'* 

Occurs  in  Cornwall  on  a  quartzose  veinstone  associated  with  limonite  and  gdthite,  and 
interpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufrenite.  Bequires  further 
description. 

71  A.  Arsenical  cobaU.  Under  the  title  Einfach-arsenik-cobaU^  Kenngott  calls  attention 
CO  a  mineral  which  appears  to  be  hezagonally  crystaUised  arsenid  of  oobalt,  occurring  with 
barite  and  quartz  at  Bieber  (Jahrb.  Min.,  1869,  754). 

*  This  appendix  oonUina  deacriptioiii  of  xnlnenlB  umonnoed  a9  new  sinoe  the  pnbllcatipn  of  this  work  in  180B. 
A  few  notes  are  added  at  the  end,  on  preTiooidy  desoribed  apeciee.  It  has  been  prepared  by  Prat.  Qt.  J.  Bmsh.  The 
black-ftuaed  flgnrea  indicate  the  number  of  the  qwdea,  aa  arranged  in  the  danifloation  adoptei  in  the  Mineralogy.— 
Nxw  Havzh,  March  1, 1872 
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25  'APPENDIX, 

288  A.  AspiDOLiTE.— Aspidolith,  F.  v.  KobeU^  Ber.  Ak.  Mihichen,  March  6, 1869. 

Orthorhombic :  in  prisniB  giying'  approzimatively  120**  and  60"*.  The  smaller  aider,  show 
reentering  angles  from  twinning,  or  an  aggregation  of  several  orystals,  giving  the  bese  an 
oval  shield-like  appearance,  (^tically  biaxial,  with  the  divergence  angle  11'  55'  fcr  tli^ 
red  rajs.  Bisectrix  normal  to  cleavage  plane.  H.3=l— 3.  G.=2'72.  Lnstre  peady,  sob- 
metallic.  Color  olive-green,  in  thin  leaves  brownish-yellow.  Foliated,  leaves  flexible,  but 
not  elastic.    An  analysis  afforded  von  Kobell : 

fi[  fir 

2-53  l-83=100-86 

The  oxygen  ratio  of  %  H,  and  Si  is  1416  :  4*91  :  24*66,  or  8  :  1  :  6.  The  oompoBitiac 
approaches  that  of  a  soda  phlogopite. 

B.  B.  exfoliates  like  vermionlite,  giving  water  in  the  dosed  tabe.  In  ihe  fccoeps  diffi- 
coiily  fosilde  to  a  dirty  gray-white  glass.  Skitirely  d6coii4>o6ed  by  mvriatSo  acid,  leaviBg'  H^ 
olica  in  pearly  scales. 

Found  in  ZiUerthal,  in  Tyrol,  associated  with  chlorite^ 

238.  Asteroite—A  name  given  to  a  variety  of  stellate  radiated  pyroxene,  from  Nordmazk, 
in  Sweden,  by  L.  J.  Igelstrom  (B.  and  H.  Ztg.  xxix.  8,  1870).  It  is  ash-gray  to  white  in 
color,  has  a  silky  Instre,  is  opaqae,  becomes  bronze  color  on  exposure.  Analysis  ga<e  §1 
48-48,  te  22-24,  Mn  412,  Ca  17D0,  >Ig  418,  ignition  2-83=fi8-85.  The  oxygen  ratio  of 
&  to  Si  is  1:2.  It  is  a  pyroxene  near  hedenbergite,  but  containing  a  portion  of  the  iron 
replaced  by  manganese. 

416  B.  Aquacreptite.— (7.  U,  Shepard,  Am.  J.  Sci.  11.  xlvii  256. 

Massive,  ooonrring  in  irregular  polyhedral  fragments,  with  flat  or  concave  sorfaoea. 
H.=2'5.  G.=2*05 — 2*08.  Lustre  duU.  Color  yellowish-brown.  Streak  orange-yellow.  Brit- 
tie.    Adheres  to  the  tongue.     Falls  to  pieces  in  water,  with  a  crackling  noise. 

Analyses— 1.  C.  XT.  Shepard;  2.  J.  H.  Eaton  (La): 


Si 

3^ 

11% 

te 

ft 

1.    41*00 

4-00 

13-30 

33  00=08 -90 

2.    4303  • 

5-56 

10-68 

12-30 

17'40=97-87 

Decomposed  by  muriatic  acid.     Found  in  a  vein  in  seri>entine,  at  Westchester,  Pa.      It  is 
near  hydrophite.    Needs  further  investigation. 

732  A.  BABT^'ABITE.  Euoty  Min.  i.  296  (1^1).  BasiskfluoEoerium,  Higinger,  (Sf .  Ak. 
Stookh.,  1838,  189.    Hamffltite,  A,  E,  Nardensfcidld,  (Bf.  Ak.  Stockh.,  1868,  899. 

The  so-called  basic  fluorid  of  cerium,  from  Bastn&s,  examined  by  Hisinger,  haa  bees 
reexamined  by  A.  R  KcMcdenskidld,  and  diown  to  be  a  fluo^aurbonote.  As  ^e  name  basic 
fluorid,  or  hydrofluooerite,  conveys  an  incorrect  idea  of  the  composition  of  the  mineral, 
Nordenskiold  gives  it  the  new  name  hamartUey  overlooking  the  f^ct  that  Huot  had  already 
named  the  mineral  bastndeite^  after  the  locality. 

Orthorhombic  ? — Found  in  small  masses  imbedded  between  allanite  crystals.  Shows  dis- 
tinct cleavage.    H.=4    Q.=4-93.     Lustre  greasy.     Color  wax-yellow. 

Composition  Ce  F-i-2  (Ce,  La)  C=t4a  4615,  Ce  8-87,  Ce  21-12,  C  20-20,  F 8-72=100. 
Analysis  by  Nordeniddold  (1.  c)— 


0 

La 

Oe 

£[ 

F-O 

19-50 

45-77 

28-49 

1-01 

(6-23)=100 

Nordeoflkiold,  having  shown  by  direct  determination  that  but  1*01  p^  cent  water  exisU 
in  the  mineral,  and  that  the  balance  of  loes  on  igniti<»i  is  carbonic  acid,  finds,  on  recalcu- 
lating Hisinger's  early  results  with  this  correction,  a  close  correspondence  with  the  above, 
viz..  La,  Ce,  73-69,  C,  S  1911,  F— O,  576,  Si  1-25=99-71.  The  direct  determination  of 
fluorine  by  Hisinger  gave  9-95  per  ct 

In  the  closed  tul^  gives  but  little  water,  blackens,  then  becomes  whitish-yeUow  and 
opaque ;  also  gives  a  weak  reaction  for  fluorine.  Infusible.  With  acids  effervesces  sli^tly. 
With  sulphuric  acid  gives  off  fluohydric  acid,  even  after  ignition.  Found  only  at  the  Bastziaf 
Biine,  Riddarhyttan,  Sweden.  The  percentage  composition  brings  this  mineral  near  kiaob 
limite  (p.  703).  It  also  resembles  kischtimite  in  some  of  its  pbys^al  characters,  atd  fnrthtf 
invest! gntiou  may  prove  these  minerals  to  be  iienticaL 
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Barettits.  A  name  giyen  by  Bomhiod  to  a  mineral  from  TravexBdUa  in  the  proTi&ae  oi 
Ivrea,  hayiog  the  following  chazacters : — OeoDn  in  nodular,  zadi&ted,  and  fibrous  maMes. 
II.=2'5.  G.=2'5.  Color  apple-green.  Streak  white.  Feel  soapy.  AnalyouigaveSiSO'OO, 
Ca  83-70,  Mg  1000,  l^e  7*20,  %  1*60,  C  9*1,  "S.  1*2.  with  a  emaU  amount  of  Bulphnric  acid, 
and  probably  also  containing  phosphorio  acid  and  alkalies.  (Atti  della  Soa  ItaL  di  Sc.  Nat. 
xi.,  in  Jahrb.  Min.,  1868,  750. 

66  A.  Bbybxchitb.    K  TK  LM>e,  Jahrb.  Hin.,  1871,  840. 

Hexagonal?  Oocurring  in  screw-shaped  groups,  radiated  in  stmctore,  the  oonstitaent 
prisms  of  which  are  about  70  mnL  long  and  8  mm.  wide.  One  terminal  plane  makes  an  angle  oi 
81°  with  the  Tertical  axis ;  a  second,  rarer,  inclines  to  the  IGbrst  at  an  angle  of  144°,'  the  angle  of 
the  rhombohedron  of  millerite.  Cleavage  rather  perfect  parallel  to  the  first  of  these  pfimes, 
and  no  other  cleavage  direction  observed,  so  that  the  rhombohedral  character  of  the  czystala 
is  not  cfflrtaJu. 

H=8— 3-5.  a.=4'7.  Lustre  metallic.  Color  lead-gray.  Compositioii  8  Ni  S+d  Ki  S^=S 
43-21,  Ni  56-79=100.    An  analysis  by  Liebe  gave : 

8  Fe  Ni 

42-86  2-79  54-23=99-88 

B.  B.  in  the  dosed  tube  decrepitates  and  gives  a  sublimate  of  sulphur,  on  charcoal  fuses 
to  a  brass-ydlow  magnetic  globule.  Soluble  in  nitro-muriatio  acid,  yielding  an  emerald 
green  solution. 

From  Lammrichs  Eaol  Mine  in  Westerwald,  where  it  is  assodated  with  millerite. 

Bismut^errite.  A.  Pr&md,  J.  pr.  Chem.,  IL,  iv.  355.  This  name  has  been  given  to 
a  so-called  hypochlorite  from  Schneebeig,  hi^ving  H.  =1-2.  G.  =4*47,  and  contaimng  Si  28*08 
Te  83-33,  5i  43*26=99-67.  Frenzd  further  distinguishes  two  varieties  of  hypodilorite, 
antimonff-hypoMmU  from  Brfiunsdorf,  and  hismuth-kypoehloHU  from  Schneebeig ;  both  of 
tfiese  are  stated  to  be  mixtures,  and  not  homogeneous  minerals. 

189.  ChrompieoUU.     T.  Petenm^  J.  pr.  Ch.,  cvi.  187. 

A  variety  of  chromite  occurring  in  rounded  octahedrons.  H=8.  G.  =4*115.  Lustre  vit* 
reous  to  greasy.     Color  black.    Analysis  by  T.  Petersen  and  E.  Senfter  (1.  c.)  afforded : 

?r  Xl  ]0'e  *n  6o,  Si  % 

56-54  1213  18*01  0*46  tr.  U-08=101-22 

This  composition  does  not  differ  much  from  that  of  the  magnesian  alumina  chromite  from 
Baltimore,  analysed  by  Abich  (Anal.  8.  4,  p.  153),  and  that  from  Lake  Memphramagog, 
examined  by  Hunt.  If  this  variety  is  to  have  a  new  name  it  should  have  reference  to  chro- 
mite rather  than  picotite,  a  magnesia  iron  alumina  spinel  with  only  7  per  cent,  of  chromic 
oxyd.     Its  hardness  is  the  chief  character  which  favors  its  being  dassed  with  picotite. 

From  Dun  Mountain,  Kew  Zealand. 

664  O.  CoBRULBOLACTiTE.    CcBruleolactin,  T.  Petersen,  Jahrb.  Min.,  1871,  353. 

Ciypto-ciystsJline  to  micro-crystalline.  Fracture  uneven  to  conchoidal.  H.=4.  G.= 
2*552— 2*593.  Color  milk-white  passing  into  light  copper-blue.  Streak  white.  Compod 
tion:  Xl»,  P*-|-10  fi=P  36-74,  *1  39-37,  fi  23-29.     Analysis  by  Petereen  (1.  c.) : 

P  Xl         3Pe        Cu       2n      6a        %       Si        F         5 

36*33      35  11      0-93      ^40      tr.      2*41      0*20      1*82      tr.      21*28=99-43 

Cxduding  the  iron  (supposed  to  exist  aslimonite),  the  silica,  and  copper,  lime  and  magnesia 
with  suffident  phosphoric  add  (=3*27  Jr)  to  make  an  ortho-phosphate,  and  calculating  the 
remaining  constituents  (89*26  p.  c.)  up  to  100  we  have  for  the  true  composition  of  the  min- 
eral, according  to  Petersen,  P  37*04,  Xl  39-34,  fl  23*62,  corresponding  very  closely  with  the 
above  formula.  B.  B.  decrepitates,  infusible,  on  charcoal  turns  reddish-gray.  With  cobalt 
solutlcn  gives  a  deep  blue.  Moistened  with  sulphuric  add  colors  the  flame  greeu.  With 
the  fluxes  gives  a  fdnt  reaction  for  copper.  Soluble  in  mineral  acids,  also  in  fixed  caustie 
alkalies. 
From  the  Rindsbeig  Mine  near  Katzenellnbogen,  Kassau. 


Digitized  by 


Google 


«  APPEITDIX. 

346.  Ctanochalcttb.    H.  Eermann,  J.  pr.  Ghem.,  cvl  65. 

ManiTe.  H.=4'6.  G.=2'79.  Lnstare  glistening  to  dnlL  Golofr  onxre-bliie.  Fraotan 
ftvea  and  compact.    Brittle.    Analjeds  by  B.  Hermann : 

Si  P  Cn  fi 

26-90  6-95  49-63  1652. 

According  to  Hermann,  this  shows  the  composition  to  be  eqmyalent  to  1  atom  ol 
Ubethenite,  and  9  atoms  of  chiysocollA.  It  is  evidently  a  snbstance  of  like  character  with 
the  demidofflte  of  Kordenskidld.  In  the  tube  grives  off  water  and  becomes  black.  T^th  the 
fluxes  reacts  for  copper.     Decomposed  by  acids  witJiont  gelatinization. 

Occurs  at  Nischne-Tagilsk. 

462.  Didbantac^ironnyn.  A  name  given  by  Liebe  (Jahrb.  Min.,  1870, 1)  to  a  chlorite-Hke 
mineral  occurring  in  the  diabase  of  Yoigtland  and  Frankenwald,  and  which  oontribntea  to 
the  green  color  of  the  rock.  It  is  found  in  seams  and  clefts,  sometimes  in  amygdoles  and 
lining  cavities  in  the  rock.  In  some  occurrences  of  diabase  it  forms  the  chief  binding  or 
cementing  material,  and  is  apparently  a  product  of  the  alteration  of  tiie  augitic  consUtaent 
of  the  diabase.  Compact,  breaks  with  a  conchoidal  fracture,  sometimes  fibrous.  Lustze  dull . 
Color  greenish-black,  in  thin  splintcT«>  <3hrome-green.  H=2.  G.  =2*81—2*93.  Compoeitioo, 
analyses  by  laebe : 

§i         atl       Fe        f'e        %  fi 

1.  Eeinsdorf                     80-27  11-16  2694  21*22  10-20=99*79 

2.  Landesfreude                29-37  12-00  2563  2101  ll-27=99*28 

3.  HoUethal                       2985  907  26*60  17-92  15*81=90-26 

4.  Trilloch                         8125  1003  3*47  2352  19-73  11-37=99-37 

5.  Grafenwart  (fibrous)    31-56  12*08  21-61  2244  11-78=99*47 

Oxygen  ratio  for  ft,  31,  di,  tt  in  the  last  analysis  is  18*8  :  6*8  :  16*4  :  10*5.  In  the  closed 
tube  yields  water.  B.  B.  turns  brown  and  fuses  readily  to  a  grayish-black  glass,  gives  with 
salt  of  phosphorus  reactions  for  iron  and  silioa.  Soluble  in  cold  muriatic  acid  with  deposi- 
tion of  pure  white  silica,  with  nitric  acid  gives  off  red  nitrous  fumes  leaving  a  reddieh-brown 
residue  of  silica. 

113  A.  DiAPnoRiTE.     F.  v.  Z^phaimidi^  Sitzb.  Ak.  Wien,  Ixiii  130. 

In  endeavoring  to  ascertain  the  cause  of  the  difference  of  the  views  of  ciystallographers 
in  regard  to  the  crystallization  of  freieslebenite,  Zepharovich  has  discovered  that  the  speci- 
mens referred  to  this  species  belong  to  two  distinct  crystalline  systems,  although  chemi- 
cally they  are  identical.  He  retains  the  name  of  freieslebenite  for  the  monodinio  form, 
and  names  the  new  orthorhombic  mineral  (Uaphorite.  The  following  planes  were  observed : 
».i,  i-i,  t-8,  /,  »2-,  W,  »-5,  »-8,  i-li,  i-l,  1-i,  i-«,  14,  i-«,  5-i,  2-i,  i-S,  5-i  1,  i,  1-2  >-S, 
1-4.  Cleavage  not  observed.  Fracture  uneven  to  sub-conchoidaL  H.  =2*5-3.  G.=5-903, 
(Freieslebenite  G.=6-35).  Lustre  metaUic.  Color  steel-gray.  Brittle.  An  analysis  of  the 
mineral  from  Przibram  gave  Helmhacker  (B.  and  H.  Jahrb.  xiii.  379) : 

S  Sb  Pb  Ag  Pe  Cu 

2018        26-43        28-67        2344        0*67        0-73=10012 

oorresponding  closely  with  the  earlier  analysis  by  Payr  (this  Hin.  Anal.  4.  p.  93).  These  ana- 
lyses Zepharovich  refers  to  diaphorite,  as  no  freieslebenite  occurs  at  Przibram.  The  pyro- 
gnostic  characters  of  both  species  are  the  same.  Diaphorite  occurs  at  Przibram  and  Braunsdori 
exclusively,  while  at  Freibeig  it  is  found  with  freieslebenite.  The  name  diaphorite  was 
formerly  used  for  an  altered  rhodonite  related  to  aUagite. 

503  A.  DuRANGiTE.     O.  J,  Brush,  Am.  J.  Sci.,  II.  xlviii  179,  Sept.,  1869. 

Monoclinic.  Fofm  of  ciystal  like  that  of  keilhauite  (p.  387),  omitting  0  and  — 2»,  and 
adding  4».  Cleavage  parallel  to  /,  distinct,  giving  110*=  lO',  J.  M.  Blake.  H=5.  0.= 
3-95-4.03.  Lustre  vitreous.  Color  bright  orange-red.  Streak  cream-yellow.  Analysis,  G 
J.  Brush  (1.  c.) ; 


Ss 
5510 
63  •22* 

£l 
20*68 
2009 

Pe 

4-78 
6-06 

&n 
1*30 
1*28 

»a 

i:*66 

1.-86 

Li 
0*81 
0*70 

F— 0 

(5 -67) =100. 

■  Too  low. 
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The  ociTgen  ntio  of  ft,  11  and  Is  Is  3-74  :  11*07  :  19*16,  or  nearly  1:3:5,  giTing  the 
formula  (t  ft'  +  }  fi)  As,  in  which  a  portion  of  the  oxygen  is  replaced  by  flnorine. 

In  the  doeed  tube  blackens  at  a  moderate  temperature,  but  regains  its  color  on  oooling  ^ 
at  a  higher  heat  fuses  easUy  to  a  yellow  glass  and  gives  a  faint  white  volatile  sublimate,' 
etching  the  tube  slightly.  The  same  in  the  open  tube,  with  evolution  of  acid  fumes,  red* 
dening  litmus  paper.  On  charooal,  B.  B.  fuses  readily  and  gives  a  white  sublimate  with  l 
strong  arsenical  odor  in  B.  F.  With  soda  and  charooal  powder  in  a  matrass  yields  a  subli- 
mate of  metallio  arsenic.  With  the  fluxes  reacts  for  iron  and  manganese.  In  the  f orcepa 
fuses  at  2,  giving  an  intense  soda  flame.  Decomposed  by  sulphuiio  acid  with  evolution  of 
Quohycbic  acid. 

Found  near  Durango  in  Mexico.  The  chemical  composition  of  this  mineral  places  it 
near  amblygonite,  an  analogous  fluo-phosphate,  although  the  form  of  durangite  is  monoclinio 
while  amblygonite  is  tridinic. 

36.  DyicraMte,  2\  Petersen  (Fogg.  Ann.,  cxxxvii.  377),  in  a  review  of  the  analyses  of 
dysorasite,  endeavors  to  show  that  there  are  two  native  compounds  of  antimony  and  silver, 
to  one  of  which  he  gives  the  name  BtHnoi/riargeiiUte  (Ag*  Sb'),  and  the  other,  edbiokexargen- 
U'te  Ag*  Sb«.  The  former  has  a  density  of  9 -611-9 -77,  and  the  latter  10027.  All  recorded 
analyses  that  do  not  give  one  of  these  formulas  he  considers  either  to  be  erroneous  or  to 
have  been  made  on  a  mixture  of  the  above  minerals. 

617  A.  EosTTB.  A.  Sehravfy  Min.  Beobachtungen,  ii  20,  in  Sitzb.  Ak.  Wien,  February, 
1871. 

Tetragonal,  in  minute  octahedrons  (^  mm.  diam.)  a  :  b  :  0=1*3758  : 1  : 1.  (Basal  angle 
of  octahedron  125**  40^).  Inclination  of  basal  plane  to  octahedral  117°  10^.  H.  =3-4.  Color 
deep  aurora-red,  between  that  of  croooite  and  realgar,  and  much  darker  than  red  wulfenite. 
Streak  brownish  orange-yellow.  Heated  in  the  closed  tube  darkens,  but  regains  its  color  on 
cooling.  Fused  with  bi-sulphate  of  potaah  gives  a  mass  which  is  light  yellow  while  hot« 
becomes,  on  cooling,  first  reddish-brown  and  finally  brownish  orange-ydlow.  This  dissolved 
in  water  and  boiled  with  tin-foil  colors  the  solution  faint  greenish-blue.  Not  so  rapidly  acted 
ufKm  by  muriatic  add  as  croooite  or  wulfenite.  When  a  splinter  of  eosite  is  placed  on  a  glass 
plate,  and  treated  with  muriatic  add,  with  subsequent  addition  of  alcohol,  and  then  gently 
evaporated,  it  affords  a  blue  to  bluish-green  coating,  with  a  green  precipitate  on  the  edges. 
From  these  reactions,  and  a  series  of  comparative  tests  made  with  crocolte,  wulfenite,  and 
vanadinite,  Schrauf  concludes  that  eosite  is  vanadio-molybdate  of  lead.  Found  implanted  in 
very  minute  crystals  on  pyromorphite  and  cerussite  at  Leadhllls,  Scotland. 

122  A.  Epiboulanoeritb.    M,  Websky,  ZS.  G.  Ges.,  1869,  p.  747. 
Orthorhombic  ?  occurring  in  striated  prismatic  needles  G.  =6*309.    Lustre  metallic.    Color 
dark  bluish  gray,  almost  bhbck.     Structure  granular,  acicular.    Analyses,  1.2,  Websky  (1.  c): 


S 

Sb 

Pb 

Ni 

Fe 

Zn 

1.  Granular. 

21*89 

20-77 

5611 

0-20 

0-60 

0-29=1 

2.  Needles. 

21-31 

20-23 

54-88- 

0-30 

0*84 

1-82=! 

Websky  considers  the  mineral  as  probably  a  product  of  the  decomposition  of  Boulangerite, 
from  which  it  differs  in  containing  more  sulphur  and  correspondingly  less  antimony.  Found 
with  galena,  pyrite,  blende,  and  mispickd,  at  Altenberg  in  Silesia. 

132  A.  Epigenite.  T.  Petenen,  Pogg.  Ann.,  cxxxvi  502,  Arsenikkupf erwismutherz, 
Epigenit,  Sandberger, 

Orthorhombic,  observed  planes,  /,  1-1,  1-i.  i a  1-^=110'  60'.  H.=8*5,  Lustre  feeblv 
metallie.     Color  steel-gray.    Streak  black.     Fracture  granular. 

Composition  6B  S+As*  S*.     Analysis,  Petersen  (L  c.) : 

1. 
2. 

Ko.  2  is  No.  1  after  deducting  the  2  12  Bi  which  was  present  as  intermingled  wittichenite, 
and  as  such  was  combined  with  1  *84  Cu  and  0*98  S.     In  the  dosed  tube  gives  first  sulphur 
then  sulphid  of  arsenic.    B.B.  on  diarcoal  gives  an  arsenic  reaction  and  a  magnetio  slag 
witii  copper  globnlesw     Soluble  in  nitric  add  with  separation  of  sulphur. 
Occurs  sparingly  at  NeuglUck  Mine  in  Wittichen. 


s 

As 

Fe 

Cu              Bi 

AgZn 

31*57 

12-09 

13-43 

40-32           212 

tr.=99*53 

32-34 

12-78 

14-20 

40 -68=100  00 
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289.  JBfpiphafMe.  IgeM/rdm,  CEBfv.  Ak.  Stoekfa.,  1868,  p.  1^.  Tliis name  Ihus been  giv«&ic 
a  chlorite  like  mineral  from  Ty&nm  in  Wennland,  Sweden.  The  composition  Igelstrom  fo«nd 
to  be  §i  3710,  %12118,  ^e  1^-00,  ItSjo,  tr,  Mg  14-08, 1^  7-88=10009.  It  approaches  Eenngvitk'a 
eukamptite  (p.  807)  and  gives  the  same  formnla  pins  one  atom  of  water  B*  Si+^lkl  ft +3  ^ 

449.  EurdHU,  A  name  given  by  F.  J.  Wiik  to  a  chloritic  mineral  occorring  in  seams  in 
defts  of  hjperite  rock  in  the  parish  of  Enra,  Finland.  It  is  apparently  amorphous,  bac 
breaks  under  the  hammer  into  prismatic  fragments.  H .  ~ 3  '5.  O.  =2 '62 .  Color  dark-greca 
to  black.  B.  B.  fuses  easily  to  a  magnetic  globule.  Soluble  in  muriatio  acid.  An  analysi 
gave  Si  83-68,  *1 1215,  3Pe  680,  i'e  15-66,  Mg  17"92,  Ca  134,  tL  ll-49=99-04.  Wiik  so^ 
gests  that  this  composition  is  near  delessite,  which  it  also  resembles  in  its  mode  of  oocox- 
rence.     (Jahrb.  Kin.  p.  857.) 

474.  Ferro-Umenitey  a  name  given  to  a  variety  of  colmnbite  from  Haddam,  Gomiectioat 
(Hermann,  J.  pr.  Ghem.,  II.  ii  118). 

93  A.  Glaticoftbitb.  F,  Sandb&rger,  J.  pr.  Chem.,  IL  i.  230.  OrOiorhombic.  Planes 
ki,  Ij  Wrl.  H.=4'5.  G.  =7*181.  Lustre  metallic.  Color  light  lead-gray  to  tin- white. 
Streak  grayish-black.  Composition  Fo  S'  +  12  (Fe,  Co,  Cu)  (As,  Sb)»=S  2*47,  As  60-45^ 
Fe  28-08.     Analysis  R.  Senfter  (1.  a) : 


As 

Sb 

Fe 

Co 

On 

66-90 

8-59 

21-38 

4-67 

114=10004 

Id  the  closed  tube  gives  a  sublimate  of  arsenic  with  only  a  small  amoont  of  snlphid.  B.  B. 
on  charcoal  gives  arsenic  fumes  with  an  antimony  eoatixig.  After  roasting  yields  with  soda 
a  magnetic  slag  with  spangles  of  metallic  copper.  WitJi  uie  fluxes  reacts  for  iron  and  cobalt. 
Decomposed  by  nitric  acid  leaving  a  residue  of  antimonic  acid.  Found  in  the  mines  of 
Guadalcanal  in  Andalusia,  Spcdn.    Bdongs  near  Lolingite,  p.  77. 

Ouano  MineraU.  C.  U.  Shepard,  Rural  Carolinian,  i.  470.  The  substances  deacsribed 
occur  in  the  guano  of  Guanape  Island,  400  miles  north-east  of  the  Chindia  Islanda 

Ghianapite  occurs  in  irregular  balls  and  veins  looking  like  red  rock-salt  but  having  a  rhom- 
bic cleavage.  H.  =1-2.  G.  =2*8.  Soluble  in  4-5  pts.  of  water  at  60^  Taste  bitter  and 
saline.  Analysis  gave  sulphate  of  potash  67-75,  sulphate  of  ammonia  27*88,  oxalate  of  am- 
monia 3*75=99*38.  It  loses  ammonia  on  exposure  to  the  air.  Heated  to  rednesB  leaves  a 
residue  of  about  70  pr.  ct.  of  sulphate  of  potash.  It  is  near  Taylorite  (p.  614)  iu  composition. 
Gtuinoxalate  is  stated  to  be  a  psendomorph  of  birds'  eggs ;  the  specimens  are  exterioriy 
white,  ^^  and  seem  to  retain  portions  of  the  original  shell,  but  uiese  when  tested  seemed  to  be 
a  mixture  of  phosphate  and  oxalate  of  Hme.*'  Within  the  substance  is  foliated  and  has  a 
rhombic  cleavage.  Color  cream  white;  lustre  pearly;  translucent  H.=l— 2.  G.=l*68. 
When  heated  swells  up,  turns  black,  partially  fuses,  gives  off  ammonia  fumes,  and  leaves 
a  white  residue  of  sulphate  of  potash.  Composition  stated  to  be  sulphate  of  potash  40*20, 
oxalate  of  ammonia  29  57,  water  30  '46 = 100  -23 — a  very  doubtful  compound.  Oxammite,  pha»- 
pJiammite^  and  biphosphammiU  are  other  names  given  by  Shepard  for  supposed  new  species 
consisting  of  oxalate  of  ammonia,  phosphate  of  ammonia,  and  biphosphate  of  ammonia. 

422  A.  GOmbelitb.     F.  von  KobeU^  Ber.  Ak.  Hi&nchen,  March  5th,  1870. 
In  thin,  short  fibrous  layers  in  clay  slate.     Color  light  greenish- white.     Translucent.    Lnfr 
tre  pearly.     Soft  and  flexible.     Analysis,  v.  Kobell  (L  a) : 


Si              M              Fe 

% 

& 

A 

X« 

50-52          81*04           800 

8-18 

7-00 

1-46=9808. 

The  oxygen  ratio  df  %  S,  ft  and  £[  is  as  1 :  12  :  21 :  5,  which  scarcely  leads  to  a  satisfac- 
tory formula.  In  the  closed  tube  yields  water.  B.  B.  exfoliates  somewhat  like  pyrophyllite. 
Fuses  at  4.    Not  acted  upon  by  acid. 

Found  at  NordhaJben  near  Steben,  in  Oberfranken.  The  composition  approaches  that  of 
pinite  or  neurolite  (p.  482). 

EaUUs.  A  name  given  by  A.  R.  Leeds  to  a  flexible  micaoeons  mineral  of  a  brown  color 
occurring  in  Chester  Co.,  Pa.,  and  supposed  to  possess  distinguishing  optical  pnyperfcin 
(Jour.  Frank.  Inst.,  III.  Ixii.  70.) 
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SmnarUU.    See  BaBtnaesito. 


259  A.  HoRTOKOLiTB.     G.  J,  Brushy  Am.  J.  Scl  n.,  xlviii.  17.,  July,  1869. 

Orthorhombio.  Observed  planes  0,  i-L  »-2, 1-i,  l-l,  1-2  and  1-4  (J.  M.  Blake,  L  o.\  i-i  A  i-i 
=65°  (normals)  1-4  A  t-i=77^-80%  U  A  l-2=69''-70%  %-i  A  1-i  40^  45'.  Acute  bisectrix 
perpendiciilaf  to  »-l,  optic  axes  in  a  plane  parallel  to  0,  angle  between  axes  83'*-86,  measozed 
in  olive  oil  (J.  11  Blake).  H.=6*5.  G.=3'91.  Lustre  vitreous,  sabresinoas.  Color  jel- 
low  to  yellowish-green,  in  lazge  masses  almost  black.  Composition  It*  St  Analysis,  W.  G. 
Mixter  (I.  a) : 

Si  tft  ]^n  %  Ca  £:  Ign. 

}  88-59  44-37  4-85  1668  cr.  0'39  0-26=99-64 

B.  B.  in  the  open  tube  sad  on  charcoal  become*  dull  and  magnetic.  F=4.  With  the 
fluxes  reacts  for  iron  and  manganese.    Qelatinizea  with  muriatic  acid. 

Found  in  abundance  at  the  O'Niel  Mine,  Orange  Co.,  K.  Y.,  associated  with  magnetite  and 
calcite.  The  mineral  is  a  member  of  the  ohiysoUte  group,  and  is  intermediate  between  hya- 
loeiderite  and  f  ayalite. 

HupoehloTite,    See  Bismutofenite. 

224  A.  iLSEMAmOTB.    H.  H^f&T^  Jahrb.  Min.,  1871,  p.  566. 

Oiypto-ciyBtalline.  Color  blue-black  to  black,  on  exposure  becoming  blue.  Found  imbed- 
ded in  barite.  It  is  soluble  in  water,  giving  a  deep-blue  solution,  and  leaving  a  colorless  resi- 
due  of  barite.  The  solution  contained  on  analysis  chiefly  a  molybdate  of  molybdic  oxyd, 
and  yielded  on  evaporation  deep-blue  crystals,  which  were  considered  to  be  the  salt  Mo  + 
4  Mo,  which  is  also  supposed  to  be  the  composition  of  the  mineral.  Ilsemannito  is  a  product 
of  the  decomposition  of  metallic  molybdates,  and  occurs  associated  with  wulf  enite  at  Blei- 
berg  in  Cazinthia. 

431  A.  IviOTiTE.    T,  D.  Band,  Proa  Acad.  Sci.  Philad.,  1868,  142. 

In  films  and  seams  in  massive  cryolite.  Granular,  approaching  micaceous.  H. =2-2*5. 
G.  =2*05.  Color  pale  yellowish-green  to  yellow  (Band).  Also  in  gfold  yellow  to  pale  gfreen 
radiated  elastic  plates  imbedded  in  cryolite  (Hagemann).  Analyses :  1.  T.  D.  Band  (La); 
2.  8.  G.  Hagemann,  Am.  J.  ScL,  IL  xlvii.  183 : 


§i 

1.                86-49 

%1              9e 
24^           7-54 

]ffa 
16-08 

10-27 

undeL 

105 
undet. 

F 
0*75 

tr. 

tr. 

It 
8*42 

2.  YeHow  4000 
8.  Green     42*82 

88*47 
27*08           18*06 

8-06 
8*98 

The  loss  in  Ko.  1,  exclusive  of  fluorine,  is  11*68  per  cent.,  while  the  average  of  Nos.  2  and 
8  gives  a  loss  of  almost  5  per  cent  In  the  closed  tube  yields  acid  water,  and  B.  B.  accord- 
ing to  Band  fuses  easily,  while  Hagemann  states  that  when  free  from  cryolite  it  does  not 
fv^.    With  the  fluxes  gives  iron  and  silica  reactions. 

Found  with  pacfanolite  and  cryolite  in  the  Greenland  cryolite.  Hagemann*s  analysis  of 
the  green  mineral,  which  he  considers  the  purest  variety,  gives  with  the  alkalies  of  No.  2  the 
oxygen  ratio  of  ll,  fi,  Si  and  ]9[  of  1  :  6  :  8  :  1.    Needs  further  investigation. 

620  A.  IsoCLASiTE.    Isoklas,  F.  Sandberger^  J.  pr.  Chem.,  n.  ii.  125. 

Monoclinia  Occninng  planes  /,  i-i,  0.  Planes  dull;  ciystals  minute  (10  mm.  diam.). 
Associated  vrith  pseudomorphic  ciystals  8*7  a  m.  long.  Hekbit  columnar.  Clinodiagonai 
cleavage  perfect.  H. = 1  *5.  G.  =  2  '92.  Lustre  vitreous  to  pearly.  Colorless  to  snow-white 
Goropoaition :  Var.  1.  fresh  crystals ;  2.  altered  mineral,  by  Kottnitz,  1.  a  : 

]5ra  ye*l  fl{*>  *w  ing. 

—  ^^^^  206         18-53        =1000 

9*80  0-86  24*26  9*22         018=96'12 

The  fresh  crystals  give  the  formula  Ca'  1^  -i-  Oa  £[  -i-  4^.  Analogous  in  composition  t« 
tagUite,  but  containing  more  water. 


P 

Ca 

Ag 

1. 

2. 

29*90 
8400 

•  49*51 
1*00 

17.80 

(•)«tlOO*»C,(b)on 

ignition. 
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In  the  dosed  tabe  both  yarieties  give  off  neutral  water.  B.  B.  the  fresh  min^zal  fflatn 
and  foses.     Soluble  in  muiiatic  acid. 

Found  with  homstone  and  brown-spar  on  Bpedmens  £rom  Joaohimsthal,  obtained  eighty 
years  ago,  and  now  in  the  Wiirzbuig  Museum. 

188  A.  Jacobsite.    a,  Darrumr,  C.  R.,  box,  168. 

Isometric,  in  distorted  octahedrons,  H.=6?  (scratchest  glass).    G.=4'75.    Lustre  brilliaci 
metallic.     Color  deep  black. ,  Siareak  blackish-brown.    l£tgnetic. 
Composition :    ft,  fi,  or  (lih  Mg)  (Pe  Sn) 

Fe  Mn  ]i[g 

t  68-25  24-85  6-41=99-01 

As  the  mineral  eyolves  chlorine  feebly  when  acted  upon  by  muriatio  acid,  Damonr  ooo- 
mders  a  portion  of  the  manganese  to  exist  as  Mn,  giving  for  the  true,  composition  of  tht 
mineral,  in  correspondence  to  the  spinel  formula,  Fe  68*25,  Sin  4  21,  idn  20*57,  ftg  6*41  = 
09-44. 

B.  B.  infusible.  It  does  not  lose  weight  when  ignited.  With  the  fluxes  reacts  for  iron 
and  manganese.     Soluble  in  muriatio  acid,  with  a  slight  evolution  of  chlorine. 

From  Jacobsberg,  in  Nordmaxk,  Sweden,  where  it  occurs  associated  with  white  mica  and 
native  copper  in  a  crystalline  limestone 

127  A.  JuLTANiTK.    K  Websky,  Z8.  G.   Ges.,  1871,  p.  486. 

Isometric.  Cubic  with  octahedral  and  dodecahedral  planes.  Also  dodecahedrai  Planet 
much  rounded. 

G.=5-12.  Very  soft.  Lustre  metallic-adamantine.  Color  dark,  somewhat  reddish  lead- 
gray,  iron  black  on  exposure.    Brittle.    Fracture  splintery  to  snbconchoidal 

Analysis  by  Websky  (1.  c.) : 

S  As  Sb  Fe  Ag  Cu 

26-60  16*78  1*42  079  0*54  52*30=98*33 

Giving  a  composition  approaching'  tennantite  or  enargite.    It  agrees  with  the  former  in  cztb- 
talline  form,  but  differs  in  denaii7  from  both  these  species. 
B.  B.     Sfljne  as  tennantite.     Found  in  the  Frederick-Julian  Mine  at  Budelstadt,  in  Silesia. 

121  A.  Klaprotholitb.  Klaprothit,  Petersen  and  Sandberger,  Jahrb.  Min.,  1868,  415. 
Klaprotholite,  O.  J.  Brush, 

This  name  is  given  to  the  Kupf erwismutherz  analyzed  by  Schneider,  and  recorded  in  this 
Mineralogy  under  Wittichenite,  p.  99,  anal.  7.  Sandberger  gives  the  following  characters  : — 
Orthorhombic,  habit  in  long  furrowed  prisma  Planes  /,  i-i,  m-l\  I/\I=\(yi\  Cleavage  f-i 
very  distinct.  In  twins,  composition-face  1.  Fracture  granular.  H.  =2*5.  G.  =4  '6  approx. 
(Petersen).  Lustre  metallio.  Color  steel-gray  inclining  to  yellow,  tarnishing  brass-y^ow. 
^  Streak  black.  Composition,  3  eu  S  +fii«  S«=S  19-22,  Bi  55*54,  Cu  25-24=100.  The  mean 
*  of  three  analyses  by  Petersen  gave,  on  mineral  from  the  Daniel  Mine,  S  18  66,  Bi  63*87,  Cu 
28-96,  Fe  1*70 =98 '19.  Occurs  at  many  localities  in  the  Black  Forest,  and  distinguished 
from  wittichenite  by  its  distinct  cleavage,  and  in  its  larger  content  of  bismuth.  Klaproth- 
olite is  generally  associated  with  a  cobalt-tetrahedrite,  while  wittichenite  is  usually  found 
with  smaltite.  The  name  klaprothite  was  given  to  lazulite  by  Beudant  in  1824,  we  therefore 
change  Petersen's  name  to  klaprotholite. 

483  A.  KocHELiTE.    K  Websky,  ZS.  G.  Ges.,*xx.  250,  1868. 

Tetragonal  ?  In  columnar  incrustations  passing  into  rounded,  apparently  square  octahe- 
drons, occasionally  showing  prismatic  planes.  Color  brownish  isabeUa-yellow  to  honey- 
yillow.     Translucent     Lustre  dull  greasy.     H.  =3-3*5.      G.  =3-74,  taken  on  0-1373  grm. 

Composition.  An  imperfect  analysis  gave  Si  4*49,  Si  141,  Cb  2949,  9.t  12-81,  Th  1-23, 
Y  17-22,  Oa  2-10,  ^  0*43,  Fe  1248,  fi  652,  ]^b?  l^Ta?    Loss  11-82=100. 

In  the  closed  tube  yields  water,  and  the  mineral  turns  reddish.  B.  B.  in  the  forceps  fuses 
only  on  the  edges  to  a  black  glass,  coloring  the  flame  yellow.  With  salt  of  phosphorus  reacts 
for  iron,  but  in  B.  F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  With 
soda  on  charcoal  yields  a  yellowish-white  enamel,  but  no  metallic  globules,  although  giving 
a  lead  coating  on  the  coiU.  Occurs  as  an  incrustation  upon  a  mixture  of  titanic  iron  and 
crystals  of  fergusonite  in  a  coarse  granite  in  the  Kochelwiesen,  near  Schreiberhau  in  Silesia. 

The  composition  is  near  that  of  fergusonite,  but  further  investigation  is  needed.  The  den 
•ity  is  remarkably  low  for  a  mineral  containing  so  large  a  percentage  of  metallic  acids. 
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618  A.  KcUojihan,  This  name  haa  been  given  by  Sabdbeiger  to  a  gymiute-Iike  looking 
BuManoe  found  with  Sombrero  guano.  It  is  a  tri-basic  phosphate  of  lime  with  one  atom  oi 
waler,  mixed  with  about  8  per  cent,  of  carbonate  of  lime.  G.=d'70.  H.=5.  J.  pr. 
Chem.,  II.  ii  129. 

644  A.  Laxmahnite.    a,  E.  Nardenskim,  Pogg.  Ann.,  cxxrvii.  299,  1869. 

Monoclinia  C.  =69"  46'.  a:b: e=l -3854 : 0*7400 : 1.  Occnrs  in  wedge-shaped  forms 
with  sharp  edges.  H.=3.  6.  =5^7.  Color  dark  olive-green  to  pistachio-green  and  green- 
iah-gray.  Streak  pistachio-green.  Fracture,  ciystalline  to  compact  and  ewcQij,  Composi- 
tion (|  Cu+ifi)'  f-l-8  (f»b,  Cu)«  Cr=f»b  61-48,  Cu  1813,  Or  16  57,  P  783,  fl  0*99=100. 
Analyses  1.  2.  Nordeuskidld  (1.  o.) : 


Cr 

P 

Ph 

6a 

Fe 

ft 

1.    15-26 

8-05 

61-26 

12-43 

1-09 

1-31=99-40 

2.    16-76 

8-57 

61-06 

10-85 

1-28 

0-90=99-42 

Hermami  has  reviewed  these  results  (J.  pr.  Chem.,  II.  i.  447),  and  called  attention  to  the  dose 
correspondence  of  this  species  in  physical  characters  with  vauquellnite,  and  also  to  the  fact 
that  the  analyses  were  made  on  material  from  the  very  specimens  from  which  Berzelius  ob- 
tained the  vauquellnite.  By  fiiMni-mmg  that  what  Berzelius  weighed  as  chromic  acid  was 
really  phosphate  of  chromium,  the  results  of  the  analysis  are  made  to  approximate  veiy  closely 
to  those  of  Nordenskidld ;  and  Hermann  believes  that  laxmahnite  is  probably  identical  with 
vauquelinite.  But  Nordenskiold  shows  in  his  investigation  that  there  is  associated  with  lax* 
mannite  a  chromate  free  from  phosphoric  acid  corresponding  to  the  vauquelinite  of  Berze- 
lius. 

Hermann  has  also  analyzed  a  phospho-chromate  from  Beresof,  to  which  he  gives  the 
name  phosphoehromite,  a  mineral  resembling  laxmannite  in  physical  characters,  but  con* 
taining 

Cr  P  ?b  Cu  *'e  tL 

G.=5-80  10-13  9-94  68-38  7-36  2-80  116=99.72 

This  mineral  occurs  in  rounded  masses  of  half  a  pound  weight,  made  up  of  globular  par- 
ticles, which  exteriorly  are  covered  -vnth  small  tabi:dar  crystals  with  rounded  terminations. 
It  would  seem  possible  that  this  aggregate  might  be  a  mixture  rather  than  a  distinct  species ; 
and  this  may  perhaps  also  be  true  in  regard  to  laxmannite.  A  chromo-phosphate  of  lead  and 
copper  from  the  same  locality  was  described  by  John  (this  Min  ,  p.  631)  as  early  as  1845, 
but  was  thought  to  be  an  impure  vauquelinite. 

654.  Lim&-  WateUite.    Kalkwavellit,  Koamann,  Z.  G.  Ges.,  xxi.  795  (1869). 

This  name  has  been  given  to  a  mineral  occurrring  in  concentric  radiated  spherical  and 
hemispherical  aggregations,  sometimes  in  adcular  crystals,  as  binding  mateziol  in  phos- 
phorite-breccia;  also  found  botiyoidal  and  rcniform.  G.=2'45.  Lustre  feeble.  Color 
white.     Analysis,  Kosmann  (L  c.) : 

P         *1       Pe        Ca       ftg     S'a       fe         tL        Si        C      CaFl 
24-10    30-26    0-29    1616    012    3-58    089    1790    859    2-78    0-37=10004 

Considering  the  carbonic  acid  to  exist  as  carbonate  of  lime,  and  assuming  the  silica  com- 
bined with  the  alkalies,  KoRmann  takes  the  remainder  of  the  constituents  Ca  12' 62,  %1  30*26, 
P2411,  and  I^  17 '90 =84  88,  and  averages  them  up  to  100  pts.  as  follows,  Ca  14*86,  Xl  35-65, 
P  28*39,  il  2 1*09 =99  DO,  from  which  composition  he  concludes  that  the  mineral  is  AliTne" 
tcaceUite.  In  the  closed  tube  yields  water.  B.  B.  fuses  on  the  edges.  Decomposed  by  mu- 
riatic acid  with  separation  of  gelatinous  sUica. 

Found  with  phosphorite  at  Dehm  and  Ahlbach.  Needs  further  examination  to  determine 
its  exact  chemical  composition. 

218  D.  LrrniopiroRiTE  {Breithaupt),    A.  Fremd,  J.  pr.  Chem.,  II.  il.  208  andiv.  353. 

This  is  the  substance  already  noticed  by  v.  Kobell  (Ber.  Ak.  Miindien,  Jan.  8, 1870,  p.  49> 
hs  a  lithia  manganese  ore  in  an  examination  of  a  so-called  Asbolan  from  Saalf eld .  Occnrp  in  fine 
scales,  ah»o  compact,  botryoidal,  H.=3.  G.=3-65  (v.  Kobell)  3-14—3.36  (Frenzel).  Lustre 
duU  to  metallic.  Color  bluish-black.  Streak  blackish-gray.  Composition:  1,2.  C.  Wlnckler, 
J.  pr.  Chem.,  IL  iv  353. 
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Fe 

£1         ](Eb 

1. 

1-48 

10-54    6513 

3. 

2-43 

15-53    49-87 

Cu       CoM       l^a      li       &         O  fi      loft 

1-74       2-43       3-78    1-23    0-73    101»    !«-64    —  ssM-M 

0-96    0-64 0-30    1-26    142    150      7-77    15-43    3-08=100ia 

with  txaoes  of  lime  and  biBmuth.  G.  of  No.  1=3*39,  both  specimexis  were  from  Schneebei)^ 
Saxony.  In  a  partial  analysis  y.  EobeU  obtained  (L  a )  Sin  5400.  Co  4*00,  Cu  O'Ol,  ^SS-OO] 
rt  13.4. 

Gives  water  in  the  tabe.  Infusible,  colors  th«  flame  carmine-red.  With  the  fluxes  reacti 
for  mai^fanese ;  with  salt  of  phoqphoros  in  R.  F.  giyes  reactions  for  copper  and  cobalt. 
Soluble  in  muriatic  acid  with  evolution  of  chlorine. 

Found  associated  with  quartz  in  many  localities  in  the  Schneeberg  mining  distzici,  also 
occurs  at  Sayn,  and  near  Siegen.  Supposed  to  be  a  product  of  the  decompoeitioii  of  psi* 
lomelane.  The  large  percentage  of  alumina  and  its  content  of  lithia  distingmah  it  readily 
from  asboHte  and  lampadite. 

598  A.  Luneburgite.     C.  Nollner,  Ber.  Ak.  Mtinchen,  1870,  291. 

This  name  has  been  applied  by  Nollner  to  a  salt  from  LUnebuig  having  the  followiaff  com- 
position :  F  29'8,  S  12-7,  %  25'3,  H  32*25=100.  It  also  contains  0*7  FL  Kolhwr  grres  sm 
formula  for  this  substance  (2  Mg,  fi^)  P  +  Mg  fi  +  7  ]S.    Ko  physical  characters  are  stated. 

1  A.  Maldonitb.  G.  K  F.  Uirieh,  Contrib.  to  Mmeralogy  of  Yictoria,  1870,  (pamphlet 
82  pp.  8vo.). 

ia.  small  particles  in  quartz,  cleavage  apparently  cubical  H.=l'5-~3.  G.=8'3— 9*7? 
(made  on  less  than  one  grain  of  impure  mineral).  Color  pinkish-white,  but  tamishing  on 
exposure  to  copper-color  and  then  black.  Malleable.  An  assay  by  0.  Newbeiy  showed  the 
composition  to  be  Au  84*5,  Bi  35*5«  or  nearly  Au^  Bi  B.  B.  fuses  easily ;  on  charooal  coats 
the  coal  yellow  and  yields  a  globule  of  gold. 

From  Nuggety  Reef,  Maldon. 

64  A.  Metacinnasabtts.  G.  E.  Moore.  J.  pr.  Ghem.  n.  ii.  319  (1870).  Am.  J.  Sd. 
ni.  iiL  30. 

Amorphous,  also  found  in  small  apparently  isometric  crystals,  perhaps  pseudomorphic. 
H.=3.  G.  =7*70—7*748.  Lustre  metallic.  Color  grayish-black.  Streak  black.  Fracture 
sub>oonchoidal,  uneven.  Yeiy  brittle.  Composition:  Hg  S.  Analyses  1.  2.,  G.  E.  Moore 
a  c.) : 

S  Hg  Fe  quartz 

1.  13-79  85*69  0-33  0-26=10007 

2.  13-84  85*89  0*45  0*24=100*43 

Blowpipe  characters  like  cinnabar.  Occurs  at  the  Redington  Mine,  Lake  Co.,  California, 
with  cinnabar,  quartz  and  marcasite.  It  differs  from  cinnabar  in  its  amorphous  obazacter, 
in  color,  streak,  specific  gravity  and  lustre,  while  in  these  respects  it  is  identical  with 
the  black  artificial  mercuric  sulphide  of  the  laboratory. 

MiLARiTE.    A,  Kenngott,  Jahrb.  Min.,  1870,  81. 

Hexagonal.  Occurring  form  a  hexagonal  prism  with  a  plane  of  a  hexagonal  pyramid  on 
each  angle,  and  a  narrow  termination  of  the  lateral  edges ;  observed  angle  over  a  terminal 
edge  of  the  pyramid  144"  46  i'  (mean  of  results),  and  over  a  basal  edge  74"  40'  ;  the  latter 
gives  for  the  former,  by  calculation,  144^  42'. 

H.=5'5— 6.  Lustre  vitreous.  (Colorless  to  greenish,  resembling  the  datholite  czystals 
from  Bergen  Hill.  Brittle.  B.  B.  in  the  closed  tube  becomes  white  and  gives  off  water. 
In  the  forceps  fuses  with  intumescence  to  a  white  blebby  glass.  In  salt  of  phosphorus  slowly 
but  completely  soluble  to  a  colorless  glass.  A  partial  qualitative  analysis  gave  evidence  of 
the  presence  of  an  alkali  and  besides  probably  lime.  Kenngott  considers  it  a  zeolitic  hydrooi 
silicate  of  alumina,  lime,  and  soda,  but  on  uncertain  evidence. 

Found  in  Yal  Milar  near  Ruaras,  Switzerland. 

603.  JdonUbraMU.  Des  CMeeaux,  C.  R.  Ixxiii  306, 1247.  X.  Mbisamet,  Ann.  d.  Mines,  VI 
a.  1  (1871).     F.  Pimm,  0.  R.  Ixxiii,  1479.     F,  von  Kobett,  Ber.  Ak. ,  Munchen,  Feb.  8, 1878. 

This  supposed  fluo-phosphate  from  Montebras  in  France  has  recently  been  shown  by  Pisanl 
dmd  von  Eobell  to  be  identical  with  amblygonite.  Des  Cloizeaux  found  it  to  be  tridinic,  with 
two  cleavages  giving  105"^  44',  and  in  the  optical  examination  the  bisectrix  of  the  acute  an^€ 
was  positive,  while  in  the  Hebron  amblygonite  It  is  negative.  Analyses  by  Moissenet  (1)| 
Pisani  (2),  and  v.  KobeU  (3)  afforded : 
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0^=104-55.  M. 
1 -10=102-85.  P. 
0'70-104-21.    K 

Pisani^s  and  y.  Kobell's  resoltB  giye  essentiaUy  the  oompoeitiQii  of  ambljgomte  as  aoalyzod 
by  Bammelsbeig,  and  as  the  physical  and  pyrognoetio  charaoteis  are  also  those  of  amblygonite. 
there  can  be  no  question  as  to  the  identity  of  the  Montebras  mineral  with  this  species. 

MoiTZONiTB.    F.  0.  JE^A  Bear.  Ak.  MOachen,  6  May,  1871. 

Compact.  H.=x6.  G.=d.  Color  light  grayish-green.  Tianslncent  on  thin  edges. 
Fracture  8{dintery  to  sub-conohoidaL  BesemUes  green  homstone.  Analysifl  by  v.  Kobell 
(L  c): 

Si  »1  fe  %  Ca  i^a  fc  ft 

52-60      17-10       9-00         210         9-65  660       1-90       150=100-45 

Giving  the  oi^gen  of  It,  S,  and  Si  as  1  : 1  :  8-5. 

B.  B.  fuses  at  S  to  a  lustrous  grayisfti-green  glass.  Kot  deoompoeed  bv  acids  after  fusion. 
Not  attacked  by  muiiatic  or  sulphuric  acids.     Soluble  in  concentrated  phosphoric  acid. 

Found  on  the  Monsoni  Mt.  in  tiie  valley  of  Fassa,  Tyrol.  A  microecopic  examination  of  a 
thin  plate  of  the  mineral  showed  it  to  be  homogeneous. 

N<B9tirMte,     C.  W,  Bam&trand,  GBf.  Ak.  Stockh.,  1868,  p.  197. 

A  chalk- white  mineral,  from  Nasum,  Sweden.  It  occurs  mixed  with  the  phosphate  atta- 
oolite.  After  calculating  out  the  phosphoric  acid  as  £l  P,  the  analysis  gave  Si  50*91,  Si 
27-86,  Fe  186,  H&n  036,  Oa  18*82,  ft  4-39=98*70.  The  oxygen  ratio  of  ft,  fi,  Si,  ft  is  asl : 
8:7:1.    It  may  perhaps  be  ckkssed  near  fahlunite. 

610.  Nadobits.  FiajoM,  C.  B.,  Ixzi  237,  406.  F,  Fiicmi,  C.  B.,  Ixxl  819;  Des  CM- 
teaux,  Ann.  d.  M.,  VL  xx.  32, 1871. 

In  flattened  tabular  orthorhombio  crystals,  /  A  /=132'*  51'.  Cleavage  macrodiagonal, 
ray  ea^.  H.=3.  G.=7-02.  Lustre  resinous  to  adamantine.  Color  smoky-brown  to 
brownish-yellow.  Streak  yellow.  Translucent.  Analyses:  1.  Pisani  (1.  c);  2.  Flajolot 
(Vc): 

Sb  Pb  O  CI 

1.  31-24  51*89  814  900=100-27 

2.  82-25  61-60  800  885=100-70 

Pisani  considers  the  mineral  to  correspond  to  the  formula  §b  l*b  +  Pb  CI,  while  Flajolot 
looks  upon  it  as  a  compound  of  oxychlorid  of  antimony  with  oxyd  of  lead.  Pisani  suggests 
its  analogy  with  mendipite  2  ]E*b  +  Pb  CI. 

In  the  closed  tube  decrepitates  and  gives  a  white  sublimate.  B.  B.  on  charcoal  yields  an 
antimony  coating  and  a  globule  of  metallic  lead.  Added  to  a  bead  of  salt  of  phosphorus 
saturated  with  copper  gives  the  blue  coloration  of  the  flame  due  to  chlorid  of  oopper.  Sol- 
uble in  muriatic  acid ;  also  in  nitric  acid  diluted  with  tariiaric  acid. 

From  Djebel-Kador,  in  the  province  of  Constantino,  Algiers. 

214  A.  Nakaqualite.    A,  K  Church,  Jour.  Cham.  Soe.,  IL,  yiii.  1  (1870). 
In  silky  fibres  and  tbin  layers.     H.=2-5.     G.=2*49.      Lustre  silky.    Color  pale-blue. 
Transparent  to  translucent.    Analysis  by  Church  (La): 

Si  Ou  Mg  Ca  Si  ft 

15-29  44-74  342  2-01  2-25  82*38=100-00 

Giving  the  oxygen  ratio  of  %  S  and  ft  as  4  :  8  :  11,  or  4  B  ft  +  %1  ft'  +  4  ft. 

In  the  closed  tube  g^ves  off  water  and  turns  black.     B.  B.  reacts  for  copper. 

From  Namaqualand,  S.  Africa.    It  is  analogous  in  composition  to  hydrotalcite  (p.  178). 

146  A.  Naktokitb.  An  anhydrous  sub-chlorid  of  copper  from  Nantoko  in  Chile.  Occun 
in  a  oopper  vein  with  atacamite  and  oxydized  ores  at  the  surfaoe,  while  lower  down  in  the 
▼ein  tl^  anhydrous  chlorid  is  found  with  chalcopyrite  and  chalcocite.  The  mineral  is  white, 
resembles  cerussite  in  physical  characters.  It  oxydises  on  exposure  to  the  atmoephere,  and 
is  converted  into  atacamite.  W.  Hermann  considers  all  atacamite  the  product  of  the  altera- 
tion of  nant/Dkite  {Breithaupt  in  B.  and  H.  Ztg.  xxvii  8). 
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247  D.  N1GBE8CITB.     F.  Sarrutein,  ZS.  G.  Ges.,  1867,  842. 

Amorphous.  Fracture  uneven  and  splintery.  H.=2.  G.  =2-845.  Color,  wlien  fresh, 
apple-green ;  on  exposure  becomes  gray  to  black ;  opaque  and  earthy,  and,  on  drying,  ub  light 
as  wad.    Loses  16*5  per  cent,  hygroscopic  water. 

Analysis: 

8i  il  te  An  %  Ca  fl 

4  52-29  514  15-71  023  1811  259  6-29=100-86 

Perhaps  the  product  of  the  alteration  of  a  magnesia-iron  augite  or  amphibole. 
Found  ui  rounded  masses  in  basalt,  at  Dietesheim,  in  the  valley  of  the  Maine. 

OrHeyite,    D.  Waidie,  Proo.  Asiatic  Sodeiy,  Bengal,  p.  279.     September,  1870. 
Massive.     R=5'5.    G.=7'84— 7*42.     Color  steel-gray,  on  fresh  fracture  with  puipliaih 
tint.     Lustre  metallic.     Streak  dark-gray.     Analysis,  D.  Waldie  (L  c.) : 

As  Sb  Cu  Fe  X  Liad. 

88-45  0-54  1213  4212  019  012=99-55 

X,  oxydized  matters  soluble  in  dilute  muriatic  acid  =  Cu  1*21,  Jfe  1-97,  :^b  1*89,  2a  1'12= 
6*19.     B.  B.  in  the  closed  tube  yields  no  arsenic.     Soluble  in  nitric  acid. 
From  Burmah,  but  exact  locsJity  not  known.     Needs  further  investigation. 

Osbomite.  —This  name  has  been  given  by  Maskelyne  to  small  gold-yellow  octahedrom 
occurring  in  augite  in  a  meteorite  from  Bustl,  Lidia.  It  is  supposed  to  be  an  oxysulphid  of 
titanium  and  calcium. 

PliospTiorchromite.    See  Laxmannite. 

374.  PlumbaUophans,  A  name  given  by  Bombicci  to  a  plumbiferous  allophane  from 
Monte  Yecchio  in  Sardinia.  Occurs  in  small  stalactitlc  cylinders,  rough  and  opaque  on  the 
surface,  but  interiorly  glassy.  Color  grayish-yellow  with  a  white  streak.  H.  =2-5.  G. = 1  "9. 
Analysis  gave  §i  28*8,  f^  26,  iHl  829,  Fe  05,  Oa  24,  !&  85*2,  Pb,  Mg  and  alkaUes  2-5=99-9 
(Atti  della  Sc.  Ital.  di  Sa  Nat.  xi,  in  Jahrb.  Min.  1868,  p.  750. 

40  O.  PoLTARGTRiTE.  F.  Scmdberger,  Jahrb.  Min.,  1869,  311.  T.  Petenen^  Vogg. 
Aim.,  cxxxvii.  386.    1869. 

Isometric.  Observed  planes  1  0  t,  m-m.  Cleavage  cubic.  H.=2-5.  G.=6-974.  Lustra 
metallic.  Color  iron-black  to  dark  blackish-gray.  Streak  black  to  blackish-gTay.  Malleable, 
flattening  more  under  the  hammer  than  aigentlte. 

Composition:  12  Ag  S  +  Sb,S.=Ag.  78  16,  Sb  7-37,  S  14  47=100-00. 

Analysis,  Petersen  (1.  c.) : 


s 

Sb 

Ag             Pb 

Fe 

Zn 

14-78 

6-98 

76-70            tr. 
♦Corrected. 

0-^6 

0-27*=99-09 

B.  B.  on  charcoal  fuses  easily  to  a  black  globule,  giving  off  antimony  fumes,  and  yielding 
a  brittle  globule  of  silver.  Soluble  with  difficulty  in  nitric  acid  with  separation  of  sulphur. 
Fuming  acid  dissolves  it  readily  with  separation  of  antimonate  of  silver. 

Occurs  at  Wolf  ach  in  Baden. 

The  mineral  is  between  argentite  and  pyrargrite  in  composition.  If  homogenous  it  would 
be  classified  chemically  near  polybasite ;  but  its  isometric  form,  and  the  fact  that  in  another 
analysis  Petersen  found  78*85  Ag,  suggests  that  it  may  possibly  be  a  mixture. 

624.  PucHEBiTE.    A,  Frenzd,  J.  pr.  Chem.,  n.  iv.  227,  861. 

Orthorhombic.  Observed  planes  i,  0,  1-ft,  m-u.  Cleavage  basal.  H.=4.  G.=6'91. 
Lustre  vitreous  adamantine.  Color  reddish-brown.  Streak  yellow.  Translucent  to  opaque. 
Composition :  Bi  V^=fii  71-67  V  28-83=100.    Analyses,  1.  2.  Freniel  (1.  c.)  : 

?  Bi 

1.  27-31  73-39=100-70 

2.  2707  72-93=100  — 

In  the  closed  tube  decrepitates.  B.  B.  on  charcoal  fuses  and  gives  a  coating  of  bismuth- 
ozyd,  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  phosphorus  a  chrome- 
green  bead  in  R.  F.  becoming  light  yellow  in  O.  F.  (vanadium).  Soluble  in  muriaiio  acid 
with  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  becomes  green  and 
deposits  a  yellow  basic  chlorid. 

Named  pucherite  from  the  locality,  the  Puoher  Mine,  Scfaneebezg,  Saxony.  Found  asM>> 
oiated  with  bismite  and  asbolite. 
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218  B.  Rabdionttb.    F.  wn,  Kob^,  Ber.  Ak.  MOnchen,  Jannazy  8, 1870. 

Stalactitio,  in  oolxmmar  or  rod-like  forms.  Yeiy  soft,  soiliiig  the  fingers.  G.  =2*80.  Lus- 
tre dull,  after  mbbing  is  greasy  to  snbmetallio.  Oolor  blaok.  Streak  dark-brown.  Com- 
position* 

l?e  Sin  %1  Cu  >In  Co  ift 

45-00  13-00  1-40  1400  761  610         18-60=99-fi1 

The  oxygen  ratio  of  B  :  S  :  fi  is  1  :  8  :  2,  and  t.  Eobell  writes  the  f  ormnla  (On,  Mn,  Co) 
(Pe,  »n)  -♦-  2  fl. 

In  the  closed  tabe  gives  nentral  water.  B.  B.  fuses  at  3  to  a  steel-gray,  magnetio-globule, 
and  colors  the  flame  green.  With  borax  gives  a  cobalt  blue  bead.  Soluble  in  muriatio  acid 
with  evolution  of  chlorine,  giving  an  em^ald-green  colored  solution. 

From  Nischne  Tagilsk  in  UraL  The  mineral  is  near  asbolite  (p.  181),  but  differs  from  it 
in  chemical  composition,  in  containing  a  large  percentage  of  iron,  and  in  being  easUy 
fusible. 

163  A.  RALffroNiTB.     G,  J,  Brushy  Am.  J.  Sou,  HE.  ii.  80.  July,  1871. 

Isometric.  Habit  octahedral  Observed  planes  1,  0  (this  Min.  fig.  7,  p.  21).  H.  =4*5. 
G.  =2  '4  (on  25  milligrams) .  Composition,  a  hydrous  fluozid  of  aluminum,  with  possibly  small 
quantities  of  calcium  and  sodium. 

In  the  closed  tube  whitens,  yields  water  at  first,  then  a  copious  white  sublimate  whfch 
etches  the  tube.  The  water  reacts  add.  B.  B.  on  charcoal  a  faint  white  sublimate.  In  the 
forceps  whitens,  colors  the  flame  yellow,  but  does  not  fuse.  With  cobalt  solution  gives  a 
deep  blue.  In  salt  of  phosphorus  dissolves  completely  to  a  colorless  bead  in  both  flames. 
Soluble  with  effervescence  in  a  carbonate  of  soda  bead.  Decomposed  by  sulphuric  add 
with  evolution  of  fluohydrio  add. 

Occurs  with  cryolite  and  thomsenolite  at  Arksut  Fiord,  Greenland. 

liecUmdite.  A  name  given  by  C.  IT.  Shepard  to  a  hydrous  phosphate  of  alumina  and  iron 
from  Redonda,  W.  I.  Found  in  nodular  aggre^tions.  Translucent  to  opaque.  Color  gray- 
ish to  yellowish  white.  H.=8-5.  G.  =1-90— 2*07.  Specimen  analyzed  contained  8*8  per 
cent.  Si,  40192  1^  and  24-73  S  (Am.  J.  Sci.  H.  L  96).  An  earUer  analysis  gave  P  43-20, 
Pe  14-40,  Xl  16-(50,  fl  2400,  §i  1-60,  6a  0.57=100*37,  contained  also  traces  of  §,  Na,  CI, 
and  iig.  B.  B.  ini^isible.  Heated  with  solution  of  cobalt  gives  a  deep  blue  color  (Am.  J. 
Sci.,  IL  xlvii  428. 

422.  Bestormdite.  A  name  given  ^  A.  H.  Church  (Jour.  Chem.  Soc.,  IL  viil  166)  to  a 
massive  grayish-green  agalmatolite-like  mineral  from  Restormel  Mine  in  ComwalL  H.  =2. 
G.=2'58.  Mean  results  of  analysis  gave  Bi  45*66,  &  3510,  ^e  111,  Mg  085,  t.  230,  Na 
4*39,  tl  11*68=101-09.  This  composition  is  near  that  given  by  Lehunt  and  Blythe  for  killi- 
nite  (anal.  29  and  30,  xmder  pinite,  p.  481).  Church  does  not  consider  the  mineral  worthy  to 
rank  as  a  distinct  spedes,  but  speaks  of  it  as  an  **  immature  kaolinite." 

261  A.  KoEPFBBrrB.  Iron,  manganese,  zinc,  chrysolite.  W,  T,  Boepper^  Am.  J.  Sd., 
II  1.  35.    Boepperite,  G,  J,  Brush. 

Orthorhombic,  observed  planes  (-2,  i-i,  l-l,  *-l,  1-1,  14,  0,  2-2.  »-2  a  ^2  (over  f-i)  130%  t-i 
A  »-2=115*'  1-i  A  l-l=7T.  Cleavage  in  three  directions  recUuoigular,  0  and  i-i  eminent, 
i-l  splintery.  H.  =5-5—6.  G.  =3*95—4*08.  Lustre  on  deavage  planes  vitreous  to  sub- 
adamantine.  Color  dark-green  to  black,  mottled.  In  thin  splinters  translucent  and  vale- 
yellow  color.  Streak  yellow  to  reddish-gray.  Slightiy  magnetic.  Compodtion :  ^*  Si.  B 
sf'e,  lin,  Zn  and  Mg.    Analyses  1.  2.  3.,  W.  T.  Boepper  (L  c.) : 


1. 

2. 
8. 

Oiyst. 
Cryst.* 
Mass.  i 

Si 

80*76 
80-28 
80-54 

33*78 
3552 
84*78 

Ifci 
16-25 
16-91 
17*74 

•Splnd. 

Zn 

10-96 

10-68 

9*48 

7-60 
6-63 
609 

InsoL* 

=99*85 
1-04=100.01 
2-02=100-65 

B.  B.  fuses  with  difficulty  on  the  thin  edges  to  a  blade  slag.  With  the  fluxes  reacts  fox 
iron,  manganese,  and  silica ;  on  charcoal  with  soda  gives  a  dno  coating.  Gelatinizes  with 
adds  rea<Uly  and  completely,  leaving  sometimes  a  bright-green  reddue  of  spinel 

Occurs  at  Stirling  Hill,  Sussex  Co.,  N.  J.,  with  willemite,  franklinite,  jeffersooite,  and 
spinel;  also  found  at  Franklin  Furnace  with  gahnite. 
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393  A.  BeisdU,  A  name  given  hj  K.  y.  Frifcaoh  to  a  £e<ditio  xttisenl  fcom  Sanftoifai 
According  to  Hessenbei^g  (his  Min.  Notizen,  Ko.  9,  p.  02)  it  is  orthodkombio  with  the  azia. 
relation  for  the  braohjdiagonal,  macrodiagonal,  and  yertioal  axis.  0  4281  : 1  :  0*28661  Ob- 
served planes  L  ir\^  14, 2-2.  Cleavage  brachjdlagonal.  Lustre  vitreous.  Oolorless  to  white. 
Fusible  with  intumescence  to  a  blebby  enamel.  Gelatinizes  with  acids  more  leadilj  aftei 
fusion  than  before.  The  solution  contains  lime  and  alkalies.  HessenbcTg  oonsideiB  it  prob- 
able that  reissite  is  identical  with  Breithaupt's  spedea  monophane,  and  distinct  front 
epistilbite. 

126.  Rionite.  A  name  given  by  Brauns  to  a  bismuth-tetrahedrite  from  OremenK,  Ein- 
fiachtiml  in  Wallis  Canton,  Switz^ land.  It  has  a  oonohoiidftl  fraotore,  an  iron-Uadc  eolor, 
black  streak,  and  greasy-metallic  lustre.  An  aaalyaiB  gave  S  29*10,  Ab  11*44,  8b  2*19,  Bi 
1807,  Cu  37*52,  Ag004,  Fe«'51,  Co  1-20=10107.  Fomd  anooiaitod  wHh  ehaloopyzite. 
It  is  w<»ked  as  an  ore  of  bismutit  The  compoaiticm  places  it  near  azmivite,  p.  108.  (T. 
Petersen  in  Jahrb.  Hin.,  1870,  590). 

The  name  Biojiite  was  used  formerly  for  a  supposed  selenid  of  zinc,  desoribed  by  I>^  Bio, 
and  RioUte  for  a  supposed  selenid  of  silver  as  well  as  the  preceding,  but  both  names  have 
been  dropped  from  the  scienoe,  the  matorial  on  whioh  they  were  f ooaded  being  ooly  a 
mixture. 

807  A.  RosTHOBNiTE.    K  Hofer,  Jahrb.  Min.,  1871,  p.  561. 

.In  lenticular  masses  in  coal.  G.  =1*076.  Lustre  greasy.  Color  browoL  witih  gaznefr-jed 
reflections :  in  thin  splinteES  wine-yeUow.  Compodtion :  i^t*  &4o  ^.  Analysis  bylHtteK^ 
ger  (1.  c.) : 

C  H  O 

I    84-42  lli)l  4*67=100-(K) 

At  OO'^C.  conmiences  to  melt  to  a  viscous  l»(Fwnish-ied  mass,  whidiat  IdO"*  girea  off  bab- 
bles and  at  205**  white  fumes,  heated  to  225"  the  evolution  of  gas  ceases,  leaving  a  thin  daik 
purplish-red  fluid.  Insoluble  in  dilute  nitric  acid  as  also  in  potash  or  alcohoL  Slightly  solu- 
ble in  warm  ether  and  entirely  so  in  warm  oil  of  turpentine.  Completely  soluble  in  benzole 
at  ordinary  temperatures.  From  Sonnbeige,  Garinthia.  Besembles  jaohngite  in  physical 
chaiscters,  while  it  is  near  euosnute  in  ohemioal  composition. 

499.  Sarcopsidb.    Sarkopsid,  M.  'WMlqn^  ZS.  G.  Ges.,  xx.  245,  1668. 

Monoclinic  ?  occurring  in  irregular  ellipsoids,  someiames  in  distorted  six-dded  platesi 

H.  =4.     G.  =3  '692—3  '780.     Lustre  glistening  to  silky  and  greasy.     Color,  on  fresh  surface, 

flesh-red  to  lavender-blue.     Translucent  in  thin  splinters.     Streak  straw-yellow,  some  gzatDS 

give  a  green  color.     Composition  :  4fe'  r  +  (B  Fl +fi  fi)  Websky : 

P  Fe  *e  fin  Ca  fi  Fl 

}    84-78        883       80'53        20*57       8*40        (1*64)        undet 

In  the  closed  tube  gives  water  which  reacts  for  fluorine,  turns  dark -brown  and  asanmes  a 
sub-metallic  lustre.  Fuses  very  easily,  may  be  melted  to  a  bead  on  platinum  wire,  and  this  im- 
parts a  blue-green  color  to  the  outer  flAme.  With  the  fluxes  reacts  for  iron  and  manganese, 
and  fused  with  bi-sulphate  of  potash  in  a  closed  tube  reacts  for  fluorine,  colooing  brazil-wood 
paper  and  etdiing  the  tube.     Soluble  in  dilute  muriatic  and  sulphuric  acids. 

Occurs  with  vivianite  and  hureaulite  in  a  granite  vein  on  a  ridge  between  Hidheiedorf  and 
the  valley  of  tiie  MOhlbach  in  Silesia.  This  mineral  <;oiTeepands  so  closely  to  triplito  (p.  543) 
in  chemical  composition  and  pyrognostio  characters,  as  also  in  density  and  hazdnen,  as  t( 
make  it  exceedingly  probable  that  it  may  be  a  variety  of  ^at  speciee. 

163  B.  Sellaite.    Straner^  Atti  della  B.  Accad.  di  Torino,  iv.  1868,  85. 

Tetragonal,  /on  1=123'  SO',  %-i  on  »'-3  16r  84^  Cleavage  paziUel  to  /  and  »-t  perfect. 
H.=5.  G.  =2*972.  Lustre  vitreous.  Fracture  conchoidal.  Colorlessw  Transparenti  Com- 
position :  HgFl  ?  In  small  fr^fments  melts  in  the  flame  of  a  candle  with  intmnesoenoe. 
Insoluble  in  water,  also  in  acids,  except  concentrated  BolphTiric  acid,  with  this  it  evolvei 
fluohydric  acid.  The  sulphuric  solution  gave  89*64  pr.  ct  of  magnesia,  which  with  the  othet 
chemical  and  physical  properties  of  the  mineral  leads  StrCLver  to  consider  the  minftial  a  flnoaod 
sf  magnesium  analogous  to  flnorite  in  composition. 

Found  with  anhy&te  at  Geibroula  in  Piedmont. 

659  A.  SiMONTiTE.     G.  Tschermak,  Ber.  Ak.  Wien,  November  Heft,  1869. 
Monodinic.   Batio  of  orthodiagonal,  dinodiagonal,  and  vertical  axis  1  :  0*7458  ■  0*5011 ;  is 
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6lhiatioiio£axis=0=101*29'.  Observed  planes  7,  0, 1-2, 1,  1h.  Ja/=105'*  15%  0  a  1-^-146* 
W,  Oa1=143*  6',  Ja  ^2=160*  84'.  Crystals  minute.  Also  massive.  H.=2-5.  a=2-244. 
Color  of  the  massive  mineral  blnish-gxeen  to  reddish-yellow.  The  cxystals  sometimes  oolor 
less  and  transparent  Taste  faint,  saline,  and  bitter.  Unaltered  on  exposure  to  the  air. 
Analysis :  G.  Ttohermak (La): 

47-17  12- W  18-80  21  •82=100-50 

Thiayieldsthe  oxygen  ratio  forfi:5:£[,l:8:2orfi  S+  2^,  the  same  as  the  formula 
giren  for  Bloedlte  (p.  648),  which  mineral  it  also  resembles  in  crystalline  form.  Tsohermak 
remarks  that  simonyite  differs  from  bloedite  in  not  efflorescing  on  exposure  to  air,  and  losing 
only  a  portion  of  its  vrater  (4*90  pr.  ct.)  on  being  heated  for  two  hours  in  a  water-bath. 
Occurs  at  Hallstadt 

A  mineral  of  the  same  composition  and  form,  likewise  unalterable  in  air,  found  at  Stass- 
furth,  has  been  referred  by  Groth  and  Hintze  to  bloedite,  these  authors  assuming  that  the 
efflorescence  of  bloedite,  noticed  by  earlier  observers,  was  due  to  mixture  with  some  efflo- 
rescent salt    ZS.  a.  Ges.  1871,  870. 

SUMatnarg&nUtej  BtSnchexargenUUy  see  Dysciasite. 

696  A.  SuBflBZiTB.     G.  J.  Bnuh,  Am.  J.  Sd,  IL  xlvL  140,  240,  1868. 
In  fibrous  seams  or  reins.    H.  =8.    G.=8'42.    Lustre  silky  to  pearly.    Color  white  with 
a  tinge  of  pink  or  jrellow.    Translucent 
Composition:  (fiOo,  %)*  B  4*  H  or  (|  (ICn,  Ag)-l-i  &)'  B.    AnaJyais:  G.  J.  Brush  (L  a) : 

B  An  %  IK 

81-88  4010  17%  9-59=88'-61 

In  the  dosed  tube  darkens  in  odor  and  yidds  neutral  water.  If  turmeric  paper  is  mois- 
tened with  this  water,  and  then  with  dilute  muriatic  add,  it  assumes  a  red  color  (boric  add). 
In  the  forceps  fuses  in  the  flame  of  a  candle  (F=2),  and  B.  B.  in  O.  F.  yidds  a  black  crys- 
talline mass,  coloring  the  flame  intensdy  yeUowish-green.  With  the  fluxes  reacts  for  man- 
ganese.    Soluble  in  dilorhydric  add. 

Found  on  Mine  Hill,  Franklin  Furnace,  Sussex  Co.,  N.  J.,  associated  with  franklinite, 
dndte,  willemite,  and  other  manganese  and  sine  minerals.  This  spedes  approaches  in  com- 
podtion  the  mineral  szaibdyite. 

Talcositb.  O,  n,  F,  Ulriehf  Contributions  to  the  Mineralogy  of  Victoria,  Mdboume, 
1870  (pamphlet  of  82  pp.  8vo.). 

In  thin  seams  and  threads  with  scaly  structure,  the  scales  apparently  rhombic  plates.  H. 
=1—2.  G.  =2-46—2-5.  Lustre  peariy.  Color  silver-white,  faint  greenish,  or  yellowish. 
Scales  flexible  but  not  dastic    Besembles  talc.    Analyses  1.  2  by  C.  Newbery  (L  c.) : 

Si  £l  ^  iS'e  %  ]5ra  1^ 

1.  49-01         45-10  tr.  tr.  tr.  .  tr.  4 -98=99  09 

2.  490r        46-96  tr.  tr.  tr.  \  tr.  8-73=99-76 

The  oxygen  ratio  of  anal.  1  for  ^,  Si,  Si  is  1  :  5  :  6.    This  mineral  is  perhaps  related  to 
idwynite,  with  which  it  ooours,and  also  to  westanite  (described  in  this  appendix). 
Ofo.    From  Mount  Ida  near  Heathoote,  Victoria. 

TahirtoUmuthgilber.     O,  Bammdaiberg^  ZS.  G.  Ges.,  xxl  81. 

Granular.  G.  =7-808.  Lustre  metdlic.  Color  gray,  tarnished.  Cuts  with  a  knife,  but 
Buffidentiy  brittle  to  be  readily  pulverized.    Compodtion :  analysis  by  Bammdsberg,  L  a  : 

S  Te  Bi  Ag  Cu 

8-83  24-10  48-50  2835  tr.  =99*27 

Bammdsberg  giyes  the  relation  of  S  :  Ag  :  Bi :  Te  as  1  :  2*08  :  2*24  : 1-8,  but  thinks  it 
may  be  more  correctly  expressed  by  1  :  2  :  2  :  2,  as  the  bismuth  obtained  wba  not  free  from 
tellurium,  and  the  formula  of  this  new  tellurium  mineral  may  then  be  written  Ag'  S  + 
Bi*  Te*  or  Ag*  S  +  2  Bi  Te  ?.  He  also  questions  whether  the  mineral  may  not  be  a  mix* 
ture  of  aigentite  and  tdlurid  of  bismuth,  or  of  native  silver  and  sulphotellorid  of  bismut)" 
but  finds  nothing  in  the  phydcal  properties  of  the  mineral  to  indicate  a  mixture. 

Obi,    From  Sierra  de  Tapalpa,  Mexico. 
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817  A.  Tbihkbbitb.  O.  Ttefurmak.  J.  pr.  Ghem.,  n.  il  258,  and  Jahzb.  G.  Reiohflw 
1870,  23L  279. 

Compact  and  amorplioiifl.  H.=1'5— 2.  G.=1'025.  Lnstire  giea^.  Color  Iiyadnth-recl 
to  chestnat-brown.  Transparent  to  tranalncent.  Analysis,  1.  Hlasiwetz  (L  c.) ;  2.  Kiedz 
wiedzki,  Jahrb.  Min.,  1871,  641 : 

C  H  S  0  Ash 

1.  Carpano       811  11-2  4-7  30  None=100 

2.  Gams  81-9  10-9  41  81  =99-0 

Ftxses  at  168'' — ^180'C..  at  a  higher  temperatnre  gives  off  choking  fumes.  Insoluble  ia 
water,  and  only  slightlj  in  aloohol  and  ether.     Soluble  in  hot  benzole. 

Occurs  in  lazge  compact  masses  in  brown  coal  at  Carpano  near  Albonain  Istria ;  also  found 
at  Gams  near  Hiefian  in  Stjria.    Besembles  in  composition  the  tasmanite  of  Church  ^.  746). 

673  B.  TrOgerite.    A,  Wei»bae\  Jahrb.  Min.,  1871,  870. 

Monoclinic,  in  thin  tabular  crystals.  Cleavage  perfect,  parallel  to  the  broad  tabular  ^J^e. 
G.=8'8.  Lustre  on  the  deavage-plane  pearly.  Color  lemon-yellow.  Composition,  ^  As' 
4-20  !&  (Winokler).  No  analysis  is  given.  Occurs  with  walpuigite  and  other  uranium  min- 
erals at  the  Weisser  Hirsch  Mine  in  Sfeustadtel  near  Schneeberg,  Saxony. 

IJRAHOTIL.    E,  Boficky,  Jahrb.  Min.,  1870,  780. 

Orthorhombic,  in  adcular  crystals.  Occurring  form  J,  i-i,  m-i/  angle  of  prism  /  about 
164''  (Zepharovioh).  In  radiated  or  stellated  groups.  Cleavage  probably  basia  G.  =8  lldSo. 
Color  lemon-yellow.    Streak  lighter.     The  mean  of  three  analyses  gave  Boricky : 

Si  e  2a¥»e  Ca  1^  ^ 

18-78         66-75  TsT"  6-27  0*45         12-67=99-43 

Giving  a  composition  near  that  of  uranophane  (p.  805).    It  also  resembles  it  in  Gzystalline 
form,  the  angle  of  prism  lot  uranophane  146",  giving  162**  for  the  prism  ^2. 
B.  B.  turns  black.    Soluble  in  warm  muriatic  add  with  separation  of  flocky  silica. 
Found  with  fluorite,  uranlte,  and  quartz  at  Wolsendozf ,  Bavaria. 

622  B.    Yanadiolitb.    Hermann^  J.  pr.  Chem.,  IL  i  445. 

Form  not  determined.  Occurs  in  small  crystals,  partly  in  druses.  Color  dark-gxeen, 
almost  black,  in  small  fragments  dark  emerald-green.  Streak  grayish-green.  Lustre  vitre- 
ous, brilliant.    G.  =8*96.    Analysis  gave 

Si  Xl  *e  da  %  T 

15-61  110  1*40  84-43  2-61  44'85=100.00 

which  Hermann  oonsideis  as  representing  a  compound  of  three  atoms  of  augite,  and  one  of 
subvanadate  of  lime.  He  gives  for  this  the  formula  8ft  Si-hCa^  (V0*+2V0»).  B.  B.  fuses 
to  a  black  slag  with  cauliflower-like  intumescences.  With  salt  of  phosphorus  gives  a  dark- 
green  bead,  and  a  silica  skeleton.  Decomposed  on  fusion  with  a  mixture  of  carbonate  of 
soda  and  nitre.  From  Sludanka  near  Lake  Baikal  associated  with  lavroffite. — ^A  substanoe 
containing  a&  this  does  over  70  per  cent,  of  a  vanadate,  with  the  balance  a  siUcate  cone- 
spending  to  augite  can  scarcely  be  looked  upon  as  a  homogeneous  simple  mineral.  It  is  here 
classed  with  the  vanadates. 

673  A.    Walpubgitb.    Walpurgin,  A.  Weubach,  Jahrb.  Min.,  1871,  870. 

Monoclinic,  in  thin  scaly  crystals.  G.=5-8.  Lustre  adamantine  to  g^asy.  Color  iK>me* 
granate  and  wax-yellow.  Composition  fi*  Xs+6fl  in  which  fi=|  Bi-+  \  ^  (Windder).  No 
analysis  is  given.  Ooours  with  trogerite  and  other  uranium  ores  at  the  Wdsser  Hirsch  Mma 
in  NeustSdtel  near  Sohneeberg,  Saxony. 

323  A.  Westanite.  G.  Wi  Blomstrandj  GBf.  Ak.  Stoddi.,  1868,  p.  197,  in  J.  pr.  Ch., 
cv.  341. 

In  radiated  cxystalltne  masses,  sometimes  in  prismatio  crystals.  H.=2'5.  Color  briek 
led.    An  analysis  gave : 


Sl     . 
(48-68) 

Sl             P 
5114           116 

9o 
1-01 

1« 

4-17=100-(» 

4)-»l 

61-03 
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This  oompoBLtioxi  ifl  near  wdrthite,  a  hydrous  fibrolite,  but  it  differs  from  that  mineral  in 
inferior  hardnesa. 
B.  B.  swells  np ;  infusible  and  tarns  white.    Not  acted  upon  by  aoids. 
Associated  wi&  pyrophyllite  at  Westana,  Sweden. 

601  A.  WiNKWOBTHrrB.    H.  BaWj  PhiL  Ma^r.,  April,  1871. 

In  imbedded  nodules,  ozystalline  on  fracture.  Glistening.  ColorLesB  to  white.  Trans 
lucent.    H.=:2— 8.    CompositLon:  analyses  1.  2.,  H.  How,  L  a  : 

Si  B  9  Ca  ISE 

1.  8-81         (1018)       3610       81-68  18-80=100 

2.  4-98        (14-87)       81-51        81*14  1800=100 

In  the  closed  tube  gives  water.  B.  B.,  decrepitates  and  fuses  readily  to  a  clear  bead, 
coloring  the  flame  green ;  on  oontmued  blowing  froths,  becomes  opaque  and  no  longer  libown 
the  green  coloration. 

Found  in  pypsum  at  Winkworth,  Nova  Scotia.  How  considers  No.  1  to  be  represented  by 
11  Ca,  iSi,  9S,  8B  and  20^^  while  No.  2  is  the  same  with  substitution  of  8§  and  45.  He 
suggests  that  the  mineral  is  mtermediate  between  selenite  and  howlite.  May  it  not  be  a 
mixture? 

92  A.    WoLFACHTTB.    F.  Sondberger^  Jahrb.  Min.,  1860,  818. 

2\  Petersen,  PogST-  Ann.  cxzzyii  897.  Orthorhombic,  in  small  crystals  coating  niooolite 
Observed  planes /,  97i-f.  H.=5'5.  G.  =6.872.  Lustre  metallic.  Color  silver- white  to  tin- 
white.     Streak  black.    Analysis  by  Petersen  (1.  o.) : 


s 

As 

Sb 

Pb 

Ag 

Fe 

Ni 

Co,  Cu,  Zn 

14-43 

88-46 

1817 

1-83 

0-12 

8-71 

29-53 

traces=100.74 

The  lead  and  silver  were  believed  to  be  due  to  a  small  amount  of  intermingled  galena  and 
dyscrasite.  The  results  give  the  formula  Ni  S*+Ni  (As  Sb)*  exactly  the  same  as  given  for 
the  isometric  corynite  (p.  74),  showing  this  compound  to  be  dimorphous.  Corynite  has  a 
lower  density  (5-95 — 6-08)  and  less  hiurdness  (4-5 — 5.).  The  pyrognostic  characters  are  the 
same  for  both  minerals  and  both  are  soluble  in  nitric  acid.     From  Wolfach  in  Baden. 

830  S.  WoUongongite.    B.  SiUiman,  Am.  J.  Sci.,  IL  xlviii.  85. 

This  name  has  been  given  provisionally  to  a  hydro-carbon  from  New  South  Wales.  Occurs 
in  cubical  blocks,  without  lamination.  Fracture  broad  oonchoidal.  Color  greeniie^  to  brown- 
ish-black. Lustre  resinous.  Translmcent  in  thin  shavings,  showing  under  the  microscope 
an  amber-yellow  light. 

Alone  in  the  tube  does  not  melt  but  decrepitates  and  gives  off  oil  and  g^.  Ignites  readily 
and  yields,  when  heated  out  of  access  of  air,  82  5  volatile  matter,  coke  6  5,  and  when  burned 
110  per  cent  of  ash.  Insoluble  in  ether  and  benzole,  but  slightly  acted  upon  by  bi-sulphid 
of  carbon. 

660  A.  ZEPHAROVicnrrE.    B.  Borieky,  Sitzb.  Ak.  Wien,  lix.  593, 1869. 
Crystalline  to  compact,  horn-like  in  aspect    H.  =5*5.    Q. =2-87.    Color  greenish,  yellow 
ish  or  grayish-white.    Translucent.    Fracture  conohoidaL     Composition : 


P 

%1 

1. 

35-56 

29-77 

i. 

87-46 

28*44 

8. 

37-80 

29-60 

Pe  Ca 

1-07 

0.54  tr. 

0-85  1'38  


Mg 
0-41 


fl 

Quartz 

26-70 

5-46=98-97 

26-57 

605=99-06 

28-98 

0-46=99.07 

Nos.  1  and  2  contained  intermingled  waveUite,  and  Na  8  an  earthy  gibbsite.  Boricky 
thinks  the  analyses  prove  the  mineral  to  be  essentially  a  phosphate  having  the  formula  ^l 
F  4-  6^,  and  Ihat  in  analysis  2  this  phosphate  is  mixed  with  -fr  of  waveUite,  while  in  No. 
8  is  associated  with  -^  of  gibbsite  and  ^y  of  tribasic  phosphate  of  Ume.  The  formula  ^  P  + 
6^  differs  from  Callainite  (p.  572)  only  in  containing  1  atom  more  of  water,  and  analysis  2. 
sifter  deduction  of  the  6  04  of  quartz,  gives  P  4028,  £l  80*57,  Ca  0*58,  fi  28-50,  a  resnU 
which  approaches  the  figures  given  by  Damour  in  his  analysis  of  callainite. 

Occurs  in  sandstone  at  Trenic  in  Bohemia. 
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1 98.  BrooHte,  A.  Schiauf  aDnomioes  that  liis  reoent  ciystallogiaphio  atadiea  h«Te  proved 
brookite  to  be  monocUnic  and  isomorphoiis  with  wolframite  (Jahrb.  MixL,  1871, 163). 

636.  CdUdoniUe,  Schiaiif  has  f  oimd  this  q;>ecie8  to  be  monodinio  in  cEyBtallizaiioB.  He 
makes  aMn=\22'*  82^,  and  aAc=90**  8(K,  €kym,c,  being  the  planes  so  lettered  in  ICUez's 
Mineralogy,  and  cozresponding,  a  to  »•<,  m  to  /,  and  6  to  C^,  in  this  work.  (Jahrb.  Min., 
1871,874.) 

Epheate^  see  Leslejite  below. 

24.  JHamand.  P.  r.  Jeremejew  has  discovered  minate  crystals  of  diamonds  irregiUady 
distributed  througlh  plates  of  zanthophyllite  from  the  Sehisohimskian  Mountains  near  Slat- 
onfit.  They  are  readily  reoognized  when  magnified  30  diameters,  and  with  200  diameten 
their  crystalline  form  is  seen  to  be  that  of  the  heza-tetrahedron  3-|  combined  with  the  tetra- 
hedron, the  first  four  being  distinctly  convex,  while  the  tetrahedral  plane  is  flat  (like  fig.  59 
p.  21,  except  that  there  are  also  small  fiat  tetrahedral  planes).  Most  of  the  crystais  are 
colorless.  They  are  symmetrically  disposed  in  their  matrix,  their  trigonal  intermediate  axes 
being  vertical  to  the  foliation  of  the  xanthophyllite.  The  screen  plates  of  this  mineral,  near- 
est tihe  rounded  masses  of  the  talcose  slate  and  serpentine  enclose  onusually  large  numbers 
of  them  and  they  are  likewise  found  in  the  two  rocks  themselves.  Jahrbb  Min.,  1871,  p. 
275  in  Am.  J.  Sd.,  IH.  iiL  67. 

LeAeyite,  The  mineral  named  lesleyite  by  I.  Lea  (see  p.  800)  has  been  analyzed  by  S.  P. 
Sharpies  (Am.  J.  Sd.,  IL  xlvii  819)  and  J.  L.  Smith  (ib.  xlviii  254).  Sharpies  examined 
two  varieties,  one  white  (anaL  1),  and  the  other  red  (anaL  8).  Smith  analyzed  the  white 
mineral  (anal.  2). 

Si  £1  Fe  Ca 

1  white,  33-59  55-41  tr  

2  "      8118  65  00  0-45 

3  red,     4700  33-27  284  

The  analysis  of  the  red  variety  Tf  as  made  under  Sharples's  direction  by  C.  W.  Boepper.  It  is 
an  entirely  different  substance  from  the  white  mineral,  and  was  properly  referred  to  pinite 
by  Sharplea 

Smith  compares  the  composition  of  the  white  variety  with  that  of  his  ephesite  (see  Min., 
p.  607)  of  which  he  gives  the  following  new  analysis. 

Si  ^  Oa  l^a  &  IK 

Ephesite  30-70  56-67  255  5-52  1-10  4-91=100.45 

There  is  also  a  very  close  correspondence  in  the  physical  as  well  as  in  the  chemical  diarao- 
ters  of  the  two  minerals,  and  they  are  evidently  dosely  related.  Lesleyite  is  found  assod- 
ated  with  diaspore  and  both  minerals  have  a  peculiarity  in  r^ard  to  their  hardness  that 
suggests  a  want  of  homogeneity.  They  are  eadly  scratdied  with  a  knife,  but  they  both 
contain  particles  which  scratch  topaz.  Under  the  magiiifier  they  both  present  glistening 
scales  which  are  soft  and  apparently  micaceous.  It  is  evident  that  the  minerals  are  mix- 
tures of  corundum  and  probably  diaspore  with  a  mica  similar  to  the  damourite  found  at 
the  lesleyite  locality ;  and  that  tSie  foliated  soft  mineral  is  damourite  or  a  hydrous  mica 
near  that  spedea 

PaUerMniU.  This  substance,  classed  temporarily  under  the  mica  group  in  the  supplement 
to  this  mineralogy  (p.  801),  has  been  analyzed  by  S.  P.  Sharpies  with  the  followiiv  results 
(Am.  J.  Sol,  H.  xlvii  309). 


fra 

fc 

fi 

tr 

7-48 

4-30=100-78 

1-20 

7-28 

4«0=99.91 

9-97 

6-71=99.79 

Si 

Fe 

Si 

iS 

^ali 

It 

a 

80-20 

14-88 

90-65 

tr 

11-85 

11-73=89.09 

The  potash  is  stated  to  have  been  determined  by  the  difference  (loss),  but  the  analysis 
foots  up,  exdusive  of  the  potash,  only  78*64  leaving  21  '36  for  potash  instead  of  11  '35.  Thia 
large  error  runs  through  the  calculated  oxygen  ratios,  and  hence  is  not  typographical  la 
view  of  it,  the  analysis  leads  to  no  satisfactory  conclusion.  The  peroentagea  of  silica,  iroDi 
alumina  and  water  are  very  near  those  of  prochlorite. 
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463.  Sdwynite.  XTlxich  now  legazds  this  spedes  as  belonging  to  tlie  pinUe  group  (Gon- 
trib.  Mm.  Yiotozia,  p.  24). 

98.  Bylvamte,  SohranTs  reoent  czTBtaUographio  zeseazoheB  makes  this  epecies  ortho- 
rhombic  in  dyBtaUization.  He  says  that  he  has  observed  the  twins  described  by  Eokscharof : 
and  that  the  angles  and  planes  are  given  rightly  by  Miller ;  and  that  be  has  observed  17 
new  planes.    (Jahrb.  Min.,  1871,  894. ) 

TridymUe,  This  new  variety  of  silicio  add,  discovered  by  v.  Bath  (p.  805,  this  Min.) 
In  Mexican  porphyry,  has  been  found  in  many  localities  in  Europe ;  it  is  especially  well  charao* 
terized  in  the  trachyte  of  Dradienf els  and  in  the  orthodase-pozphyxy  of  Waldbdckelheim. 

610.     WdfrcmdU.    I>e8  Cldseauz  has  shown  that  this  spedes  is  monoclinio  in  oystaUi 
C.  B.  Ux.  868. 
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PKEFATORY  NOTE. 


This  Second  Appendix  to  Dana^s  Mineralogy,  prepared  with  the  oo-opexation  of  the 
author,  is  designed  to  make  the  work  complete  np  to  Jannazy,  1875. 

It  indndes  descriptions  of  all  species  annoonced  as  new  within  the  past  seven  years,  wit^ 
the  exception  of  those  oontoined  in  Appendix  I. ,  prepased  by  Prof.  Brash.  The  names  of 
the  latter  are,  howeyer,  also  included,  with  such  new  facts  in  regard  to  them  as  haye  been 
brought  out  since  1872. 

In  addition,  references  aie  given  under  the  name  af  each  species  to  all  important  articles 
relating  to  it  that  have  appeared  since  the  publication  of  the  Mineralogy  early  in  1868.  On 
account  of  the  limited  space  and  time  at  command,  the  work,  in  this  latter  respect,  is,  how- 
ever,  little  more  than  an  index,  yet  the  attempt  has  been  made  to  indicate  so  far  as  possible 
the  character  of  each  article— ^.  d,  whether  it  oontains  a  description  of  dystals  {erffst)^  or 
an  analysis  {cmal ),  or  a  discussion  of  the  chemical  composition  (joomp.).  Whenever  new 
facts  of  special  importance  have  been  made  known  in  regard  to  any  species,  this  is  noted  at 
somewhat  greater  length. 

An  alphabetical  arrsngement  has  been  adopted  for  convenience  of  reference.  A  list  of 
the  more  important  of  recent  mineraloglcal  works  is  added,  and  also  the  titles  of  some  me- 
moirs which,  owing  to  their  general  character,  seemed  to  require  a  special  mention. 

For  the  explanation  of  ablfreoitUiani,  see  Dana's  Min.,  pp.  xxxv.-xlv.  The  black-faced 
figures,  prefixed  to  names  of  new  spedes,  are  intended  to  indicate  their  position  as  arranged 
in  the  classification  adopted  in  the  Mineralogy :  it  is  not  to  be  understood  that  these  species 
are  necessarily  vaxietieB  of  those  near  which  they  are  thus  made  to  staad. 

New  Haybh,  March,  1875. 
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Dana,  J.  D.  On  Serpentine  Pseudomorphs  and  otber  kinds,  from  the  Tilly  Foster  Iron 
Mine,  Pntnam  Co.,  New  York,  Am.  J.  Sd,  viii.,  871,  1874. 

Genth.  Comndum:  its  alterations  and  asBodated  minerals.  Am.  Phil.  Soo.,  Philad., 
xiii,  861,  1878. 

Lembero.    Ueber  die  Contactbildnngen  bei  Predazzo,  ZS.  G.  Ges.,  xxIy.,  187, 1872. 

MoESTA.  Ueber  dsB  Yorkommen  der  Chlor-,  Brom-,  und  Jodverbindungen  dea  Silbers  in 
der  Natur.  Bin  Beitrag  zor  Kenntniaa  der  geolog^chen  nnd  bergbanlichen  VerhaltnisBe  too 
Nordchile,  47  pp.  8vo,  Marburg,  1870. 

PUMFELLT.  The  Pangenesis  and  deriyation  of  copper  and  its  associates  on  Lake  Superior, 
Am.  J.  Scl  m.,  ii,  pp.  188,  248,  847,  1871. 

PosEFHT.     Ueber  oonoentrisch-schalige  Mineralbildungen,  Ber.  Ak.  Wien,  1868. 

PosEFNY.  Die  Blei-  und  Galmei-erzlagerstatten  von  Baibl  in  Eaxnten,  Jahrb.  G.  Beidis., 
xzia,  819,  1878. 

Petersen.  Ueber  die  Mineralien  der  baiytisohen  Eizgfinge  yen  Wittlchen  in  Baden, 
Pogg.  Ann.,  cxxxiv.,  p.  64,  1868. 

YOH  Rath.  Geognostisch-mineralogische  Fragmente  aus  Italien,  II  Theil,  ZS.  G.  6e&, 
XX.,  265,  186a  III.  Theil,  Die  Insel  Elba,  ibid.,  xxii,  1870.  IV.  Theil,  ibid,,  xry.,  p.  117, 
1873. 

Sandbbroer.  Ueber  den  Wenzel-gang  bei  Wolfach  im  Schwarzwald,  Jahrb.  Min.,  1869, 
290. 

Stelznbr.  Mineralogische  Beobachtungen  im  Gebicte  der  axgentiniaohen  Bepnblik, 
Isch.  Min.  Mitth.,  1878,  213. 

TscnEBMAX.    Ueber  Pyroxen  und  Amphibol,  Tsch.  Min.  Mitth.,  1871,  p.  17. 

Whitney.  On  the  minerals  of  the  Pacific  Coast  of  North  America,  Proa  Ac.  CaL,  iii., 
872,  375,  1869  (ZS.  G.  Ges.,  xxL,  741). 

WiLLCOx.    Canadian  localities  of  various  minerals.  Proa  Ac  Philad. ,  1873,  p.  276. 

WuNDER.  Beobachtungen  ttber  die  Bildung  yon  Kiystallen  in  Glaafldssen  bei  Behandlnnf 
derselben  yor  dem  Lothrohre,  22  pp.  46,  Chemnitz,  1870. 
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LIST  OF  NEW  SPECIES 


1/  Ifatke  Elements, 


KoogBbergite . 


8.   Sulphids,  ArsmidSy  eto. 


Arite 4 

Aisenotellnzite 5 

Chalcopyizhotite 11 

Famatinite 20 

Frenzelite 22 

Guadalcazoxite 25 

Heniyite 27 


Horbachite 28 

Livingstoxiite 95 

Lussonite  (Enazgite) 85 

Oldhamite 42 

Schirmerite 60 

Spathiopyrite. 52 

VaUeiiite 68 


8.    CMoridBy  etc 

Bordosite 81  Erythroaiderite. . 

Chlozooalcite» 11  |  Tocoznalite 


10 
66 


4.    Oxyde. 


Asmanite 6 

Delafossite  (Melaoonite) 16 

Hetferogenite 27 

Hydiaigyrite 8 


Hydrocuprite 

Magnochiomite  (Ghromite). 
Meymacite , 


38 


5.  Anhydrous  SQieates, 


Agricolite 1 

Aidenidte  (Dewalquite) 4 

Macganophyllite 87 

Maakelyidte 87 


Microsoinmite 30 

Trautwinite 66 

Tschermakite 57 

Victorite  (Enstatite) 18 


6.  Hydrous  Silicates. 


AUophite 2 

Ghaloomorphite 11 

Cossaite  (Paragonite) 63 

Gulsageeite  (near  Jefferisite) 80 

Dudleyite 17 

Foresite 22 

Gamierite 23 

UrochaTiita 25 

HalHte 26 

Hygrophilito 29 

Kerrite 81 


Lixnbaohite 84 

Maoonite 86 

Nefidieffite 41 

Eanite 47 

Besanite ; 48 

Seebachite  (Herachelite) 50 

Sterlingite  (Damoarite)  15 

S  fcrigovito 53 

Vaalite 58 

Willcoxite 61 

ZobUtzite 84 


Koppite 


7.   TantaktUs,  CohirnbcUeSj, 

...     ...    82iNoh]ite(xiearSama»kite).. 


41 
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LIBT  07  HEW  SPECIES. 


Hebronite 27 

Kjeralfine 81 

Korarfyeite  (near  Monazite) 83 

Miriqmdite 40 

Rhagite 48 

Eivotite 48 


8.  Phasphaiea,  Anenatet,  ete, 

Stibiofeirite 68 

IJranoBpixiite. 58 

Veszelyite 69 

Wapplerite 60 

Winklerite 61 

Zennerite 62 


9.  Baratea. 
Ludwiglte 86|Priceitc 45 

10.   TuTigitateSy  Vanadates,  etc 
OnprotongBtite 14  |  UzanosphsBiite 67 

11.  Buiphates^  etc. 


Bartholomite 6 

Gnpromagnesite 14 

Dolerophlnite 17 

Bttringite .  19 

Gaanoyulite 64 


HydrocTanite 29 

Mazite  (LeadhiUite) 38 

Nitroglaaberite 41 

Syngenite  (Ealofizite) 64 


12.    Carbonates, 
Dawaonite 16  |  Schzockexingite 60 

18.   Oa/rbo-hydrogen  Compounds. 


Azagotlte 4 

Bombiodte 8 

Byerite 9 


Si^boigite 61 

Wheelerite 60 


The  followisg  list  Indndes  additional  names  reoenUy  introdnoed  into  the  soienoe.  They 
belong  in  part  to  preTioiusly  desozibed  spedeB,  and  in  part  to  species  which,  in  consequence 
of  imperfect  deecriptions,  cannot  be  definitely  classified. 

Aemgitej  Arsenstibite,  Bieirosite,  Cacheutaite,  Oampbellite,  Carbonyttrine,  Gerbolite, 
Ohaloomiclite,  Ghalypite,  Olarite,  CorHte,  Giyoconite,  Guproapatite,  Gnproyanadite,  Danbe- 
rite,  Dembachite,  Ferrotnngsten,  Glancespar,  Glaabachite,  Kohlerite,  Haripodte,  Milanite, 
Heerschalnminite,  Pealite,  Plumbocaprite,  Plnmbiodite,  Pyriohrolite,  Pyritolamprite,  Bho- 
dite,  Scacchite,  Simlaite,  Tapalpite,  Wachenrodite,  Xuiihiosite,  2irlite,  Zonochlozite. 

For  some  other  new  names  not  belonging  to  definite  minenl  species,  see  erjfstaiUUs^ 
Ik  14,  mieroHtes,  p.  89. 
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APPENDIX  IL 


Aaritb.    Bee  Abite. 

AOANTHITB,  Hin.  p.  51. — Localities  in  Saxony,  Frenzel,  Min.  Lex.  Sachsen,  p.  S. 

ACHTARAODiTB,  Min.  p.  478. — Description  of  ciystals  and  analysis,  Hermann^  J.  pr.  Ch. 
ciy.,  104,  183,  1868.     Description,  Koksoharow,  Min.  RossL,  t.,  824. 

ACHITB  and  Aegibite,  Min.  p.  223,  224.— Relation  to  pyroxene,  Tachermak^  Tsch.  Min. 
Mitth.,  1871,  33. 

AcTmoLiTB,  Min.  p.  233.— Brewster,  N.  Y.,  analysis,  Breidenbaugh^  Am.  J.  Sd.,  III., 
vi.,  211,  1873. 

Adamite,  Min.  p.  565.— Oap  €kronne,  analysis  and  de8crii>tion,  Damour^  G.  B.,  Ixvii., 
1124;  Fisanl,  0.  B.  L  1001, 1870. 

Aeruoitb.  Adam,  Tableau  Min.,  1860,  p.  43.  A  doubtful  arsenate  of  nickel  (^i^  S.b) 
from  Johanngeoigenstadt,  analyzed  by  Bergemann  (Dana  Min.  p.  548). 

Aeschtnitb,  Min.  p.  522,— anal. :  Mcmgnae,  Ann.  Gh.  Pbys.,  lY.,  ziil,  5,  1868;  Her 
mann^  J.  pr.  Gh.  cy.,  105,  821 ;  Rammdsberg^  Pogg.,  cl.,  214, 1878. 

AOALMATOLITE,  Min.  p.  480.— Ghina,  ienngott,  Jabrb.  Min.  1870,  782. 

336  A.  AgricoUte.  Fremd^  Jahrb.  Min.,  1873,  701,  947 ;  1874,  686  ;  BreitMupt  (refer- 
ences in  Dana^s  Min.,  p.  891). 

Monoclinio  (Groth).  G  =  110*".  In  globular  or  semi-globular  forms,  with  radiated  or 
fibrous  structure.  Also  in  indistinct  groups  of  crystals.  Soft,  heavy,  brittle.  Golor  hair- 
brown  (Schneeberg)  *  colorless  to  wine-yellow  (Johanngeorgenstadt),  Lustre  adunantine, 
greasy. 

Composition  same  as  for  eulytite  (q.v.)  2  Bi,  3  fli.    Analysis,  Frenzel,  1.  a 

Si  Si  I    Fe 

16-67  81-82        *  0-90    =    99-39 

Occurs  at  Johanngeorgenstadt  on  quaiz,  associated  with  bismuth,  doanthite,  bismite ;  also 
at  the  mine  Neugliick,  Schneeberg. 

The  arBcnwismuth  of  Breithaupt  has  until  now  been  included  with  eulytite,  but  the  inves- 
tigations of  Frenzel  and  Groth  show  that,  though  having  the  same  composition,  it  is  different 
in  crystalline  form,  and  hence  is  a  distinct  species. 

Albebtitb,  Min.  p.  753. — ^Probable  origin,  B.  F.  Peckkam,  Am.  J.  Sci.  11.,  xlviii,  362, 
869. 

Albitb,  Min.  p.  348.— Saas.  ciyst,  F,  8c7tarf,  Jahrb.  Min.,  1869,  342. 

St.  Gotthard,  cryst,  Heasenherg,  Min,  Not.  ix.,  40,  1870. 

Media,  Pens.,  anal,  Leeds,  Am.  J.  Sci,  III.,  vi,  25, 1873. 

Giystallographic  memoir,  with  full  list  of  planes,  Brezina,  Tsch.  Min.  Mitth.,  1873,  19. 

Grystallographic  memoir,  twinning  laws,  etc.,  f>.  Bath,  Pogg.  Ann.  Erg.,  Bd.  v.,  425,  1870. 

Crystals  imfdanted  in  orthoclase,  8c€ue?ii,  Atti  Accad.  Napoli,  March  12, 1870. 

Schneeberg,  description  of  simple  ciystals,  J.  Bumpf;  uiaL,  Ludwig^  Tsdh.  Min.  Mitth., 

1874,  97,  176. 
See  also  Feldspar. 
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Allanite,  Kin.  p.  285.— Schmiedefeld,  Thuringer  Wald  (Sohwaize  Kruz),  cxyBt,  ] 
new  forms,  Bauer,  Wtirtemberg.  Nat.  Jahresheft,  1872,  246. 
Vesuvius  (orthite),  cryst.,  v.  JBath^  Pogff.,  cxxxviii.,  402. 

Finland  (Erbo  and  Kyokslatt),  Wiik,  GBfv.  Finsk.  Vet  Soo.,  Helsingfoxs,  xiiL,  76, 1870-71. 
Composition  discussed,  Eammelsberff^  ZS.  G.  Ges.,  zxiv.,  60,  1872. 
Greenland,  Fredrickshaab,  anal.,  MammeUberg,  ZS.  G.  Ges.,  xxiy.,  60,  1872. 
Found  in  the  B5hmer  Wald,  near  Husinec,  Erejci,  Ber.  Bohm.  Ges.,  1873,  p.  360. 
Amherst  Co.,  Va.,  anal.,  /.  A.  Cabeil,  di.  News,  1874,  p.  141. 

Allophanr,  Min.  p.  419. — Dehxn  (near  Limbuig),  Nassau,  anaL,  «.  Bath,  Fogg.,  czUt.. 
^98, 1871. 
Northampton,  England,  Bsrmann^  Q.  J.  G.  Soo.,  xzyii,  234, 1871. 

448  A.  AUophite,  Websk!/,  ZS.  G.  Ges.,  zxr.,  399, 1873. 

In  dense,  micro-ciystalline  masses,  on  fracture  duU,  and  easilj  polished  to  a  grea^  lustre 
by  the  hand.  H.  less  than  calcite.  G.  =  2*641  (Leffler).  Color,  pale  grayish-green.  In 
appearance  very  similar  to  pseudophite;  distinguished  from  sezpeutine  by  its  inferior  hard- 
ness. 

Analysis  Leffler  (1.  c). 

Si     .        XI  Fe  €r  %  £[ 

^      36-23  21-92  218  0*85  85-63  2-97  =  99-68 

Neglecting  the  water  Leffler  gives  the  fonnnla2  (21  gi)+3  (3%  Si).  If  the  water  be  reck- 
oned in  the  oxygen  ration  for  Jt :  fi  :  Si :  iSC  =  6  :  4  :  6| :  1 ;  or  for  all  bases  (including  ]S[)  to 
silica  =  3:2.     The  water  goes  off  only  at  a  high  temperatore. 

Occurs  at  Langenbielau,  Silesia ;  also  at  Reichenstein.  From  a  quany  of  limestone  oc 
ourring  in  the  gneiss. 

Altaite,  Min.  p.  44.— Bed  Cloud  Kine,  Colorado,  anaL,  Genth^  Am.  PhU  Boa,  Philad., 
jiv.,  225, 1874, 

ALUMmiTE,  Min.  p.  658.— Brighton,  /.  EmoeU,  Bep.  Brit.  Assoc.,  1872, 108. 
Kuchelbad,  anal.,  Stolbe,  Ber.  Bohm.  Ges.,  Prag,  1873,  835. 

Alunoqbn,  Min,  p.  649.— Iquique,  Peru,  anal.,  Fidd^  J.  Ch.  Soc,  vii.,  259, 1869. 

Ahalgah,  Min.  p.  13.— Chili,  anal,  Domeyko,  2d  App.,  Min.  Chili,  p.  33, 1867. 

Ambltoohtte,  Min.  p.  545.— See  Montebrasite,  hebronite. 

Ahbltstboite,  «.  Eathf  Fogg.,  ozzzviii.,  531,  1869.    Appendix  L,  p.  1. 

Ambbobute,  O.  U.  Shepard,    Appendix  L,  p.  1. 

Amfhibole,  Min.  p,  232.— Ciystal  of  unusual  habit,  Hartlingen.  Nassau,  Nies.,  Jahrb. 
Min.,  1868,  53. 

Peru,  in  diozyte,  anal.,  Adiiardi,  Lettera  a  Carlo  Begnoli,  p.  11,  Pisa,  1870. 

Group  of  minerals,  microscopically  distinguished,  TtmermaJc^  B^,  Ak.  Wien,  Ix.,  p.  6, 1860; 
relations  to  minerals  of  the  pyroxene  family.    Tsch.  Min.  Mitth.,  1871,  38. 

With  augite,  at  VesuTius,  anal.,  v.  Bath,  Fogg.  Erg.,  vi.,  229,  1873.  Formed  by  sublima- 
tion at  VesuTius,  Scacchl,  Atti  Acoad.  Sd.  NapoU,  Sept.  14, 1872. 

Greenland,  anaL,  Jarumky,  Ber.  Chem.  €lea.,  Berlin,  1873,  1238. 

South  Sherbrooke,  Canada,  anaL,  Harrington,  Geol.  Survey,  Canada,  1874,  201. 

Altered  to  serpentine,  Brewster,  N.  Y. ,  /,  D,  Dana,  Am.  J.  Sci.  IIL,  viii.,  375,  1874. 

Analcitb,  Min.  p.  432.— Renfrewshire,  analyses,  T<mng,  Ch.  News,  zzvii,  66,  187S. 

ANATA8E,  Min.  p,  161,— See  octahedrite. 

Andalubite,  Min.  p.  871.— Ramabeig,  Sweden,  9Sisl.,Igel»trom,  Jahrb.  Min.,  1871,  860. 

Composition,  etc.,  Bammdsberg^  ZS.  G.  Ges.,  xxiv.,  87, 1872. 

Anal,  and  description,  KokKiharoWy  Min.  Husu.,  v.,  164, 170  (chiastolite). 

Crystal  from  Delaware  Co.,  Penn.,  E,  8.  Dana^  Am.  J.  Set,  HI.,  iy.,  p.  478, 1878. 

AKDBEWfliTE,  Maskdj/ihe,  Ch,  News,  xxiv.,  99.     Appendix  I.,  p.  1. 
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Akolesitb,  Hin.  p  633.— Arizona,  anal,  of  a  oompact  form  (Tffson)  Brushy  Am,  J.  Sd, 
III.,  v.,  421. 
Cerro  Goxdo,  CaL,  a  oompact  Tariel^,  SUUman,  Am.  J.  Scl,  IIL,  yL,  131, 1878. 

ANHTDRlTifi,  MixL  p.  631.»Formation  of,  O,  iiMtf,  Ber.  Ak.  Beriin,  July,  1871,  863. 
dyst  monograph,  Hessenberg,  Min.  Not.,  x.,  1,  1871. 

Akkbrite,  Hia  p.  685..  Erzbezg,  crystallized,  anai,  Eeibenxhiih,  Ber.  Ak.  Wien,  !▼«, 
648, 1867. 

Vordembezg,  Steiermark,  oiyBt.  (B  A  B  =  106''  7),  anal,  Zepharameh,  Jalurb.  Min.,  1868, 
204. 

Bohemia,  anal.,  Borieky,  Ber.  Ak.  Wien,  lix.,  613,  1869. 

Gall,  in  the  Eifel,  anaL,  Schmidt^  Jahrb.  Min.,  1875,  89. 

Anobthitb,  Mia  p.  387.— Irom  meteorite  of  Javenas  (France),  ciyst.,  v.  Lang^  Ber.  Ak. 
Wien,  Ivi.,  839, 1867. 

Vesayins,  ciyst,  monograph,  o.  Bnlh,  "Pofg-t  cxxzriii,  449;  ibid.,  cxlyiL,  32. 

Sontorin,  ciyat.,  Hesaenberg^  Min.  Not.,  ym.,  31,  1868. 

New  law  for  twining,  Str&ver,  Atti  Aocad.  Sci,  Torino,  iv.,  88,  1868;  from  Monte 
Somma,  ib.,  vi.,  358, 1871. 

Pesmeda  Alp,  ciyst.,  anal.,  «.  Bath^  Ber.  Ak.  Berlin,  1874,  749. 

See  also  Feldspar, 

Antholitb,  Min.  p.  234.— Delaware  Co.,  Penn.,  Ldeds,  Am.  J.  Sci,  m.,  ▼!,  25,  1878. 

AiTTHOPHTLliiTB,  liin.  p.  281.— Hermamwohlag,  anaL,  Brenna^  Taoh.  Min.  Mitth.,  1874, 
347. 

AsTriGOBiTB,  Mm.  p.  465.— Zermatt,  anaL,  e.  KobeO^  Ber.  Ak.  MOnchen,  1874,  165. 

Antillttb.    Shepafd.    Appendix  L,p  1. 

AKTQfONARaENNTCKBL.    PeUrMeUy  800  ante. 

Apatite,  Min.  p.  530.— Bolivia,  anal.,  Domeyko,  2d  App.  Mia  Chili,  p.  44,  1867. 


Offheim,  anal.,  Kattmann^  ZS.  G.  Ges.,  zzi,  795, : 
In  large  beds  near  Perth,  Canada  West,  Jaekaon^  Proa  N.  Hist.  Boat,  xii,  88, 1868. 
As  a  constituent  of  ciystalline  rocks,  PeUraen^  J.  pr.  Ch.,  cvL,  145,  1869;  as  a  secondary 
product  in  basalts,  Jahrb.  Min.,  1873,  852. 
Jumllla  and  Poloma,  cryst  new  forms,  Schrauf,  Ber.  Ak.  Wien,  Ixii,  745  et  seq.,  1870. 
Schlaggenwald,  ciystallized  holohedrally,  Schrauf^  Tsoh.  Mia  Mitth,  1871,  105, 
Tyrol  and  Switzerland,  cryst,  note,  Klein^  Jahrb.  Min.,  1871,  485. 
Yax  franeoUU,  Cornwall,  anal.,  Mashelyne  db  Flighty  J.  Ch.  Soc.,  ix.,  1, 1871. 

Alathal,  cryst  Q^  newj,  atr&ter^  Atti  Accad.  Sol  Torino,  iii,  125, 1867-8.    Corbassera, 

Botino,  Baveno,  cryst,  Sir&ver,  ibid.,  vi.,  363,  et  seq.,  1871. 
Untersulzbach,  cryst  description,  new  forms,  Klein^  Jahrb.  Min.,  1872,  121. 
Mnrcia,  Spain,  anaL,  A,  K  CImreh,  J.  Ch.  Soo.,  II.,  xL,  p.  101,  1873. 
See  also  Phosphorite. 

Aphbosiderite,  Min.  p.  502.— Saxeby,  Sweden,  anaL,  Igdstrihn,  B.  ft  H.  Zeit.,  1868, 
xxvii.,  187. 
Note,  Hies,  Jahrb.  Mia,  1873,  320. 

Aphthitalitb,  Min.  p.  615.— YesuTius,  character  discussed,  Soaeehi,  Atti  Aocad.,  NapoU 
(read),  March,  1870. 
Girgenti,  cryst ,  v.  Bath^  Pogg.,  Erg.  Bd.  tI.,  859, 1873. 

Apophtllitb,  Min.  p.  415.— India,  ctyst.  note,  EaugJUon.  Joum.  B.  GeoL  Soo.,  DubUa, 
a.  ii.,  113,  1868. 
Greenland,  twin  crystals,  Schraufj  Ber.  Ak.  Wien,  hot,  699, 1870. 
Maderanerthal,  Kenngott,  Jahrb.  Min.,  1873,  725. 
From  the  basalt,  cryst,  and  partial  analysis,  Streng,  Jahrb.  Mia,  1874,  573. 

Ai^UACBEPirrFE,  Shepard^  Am.  J.  ScL,  n.,  xlvi.,  256.    Appendix  I.,  p.  2. 
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AsAOomTB,  Milt  p.  694— Giyst,  twins,  Sehrauf,  Ber.  Ak.  Wien,  bcii.,  734, 1870;  fiem 
Sasbach,  cryst,  new  forms,  ibid.,  Izy.,  250,  1873. 
Waltsch,  Bohemia,  altered  to  hyalite,  Bcrrioky^  Ber.  Bohm.  Ges.,  1873,  65. 

795  A.  Aragotlte^i)ufan<«,  Proc.  Acad.,  Cal.,  iv.,  p.  218, 1872,  (Am.  J.  ScL,  IIL,  toL 
vi,67). 

A  volatile  hydrocarbon  related  to  idrialite.  It  ocooib  at  the  New  Almaden  Mine,  (3aL,  la 
bright  yellow  scales,  impregnating  a  crystalline  siliceous  dolomite ;  also  on  cinnabar  at  the 
Rediiigton  Mine. 

It  contains  no  arsenic,  nor  sulphur,  nor  any  metal.  Insoluble  in  oil  of  turpentine,  alcohol, 
and  ether. 

Arcanite,  Min.  p.  615.~See  Afhthitalite. 

284  A.  Ardennite.— £a«au£e  and  Bettendorf^  Ber.  Nied.  Ges.  Bonn,  xxix,  p.  189,  Kor. 
24,  1872  ;  P(^g.  cxlix.,  241,  1873.  Dewalquite,  Pisani,  0:  B.,  Ixxv.,  1542,  Dec  2,  1872; 
Ixxvii.,  329,  1«73. 

Orthorhombic.  a  (vert. )=0  3135,  i=l,  c  (brach.)  0-4663.  Observed  planes  ^-i,  i-i^  J,  t-J, 
1-2, 1-z .  1 . 1-f .  /A/(over  »'  i)=180'  0',  »-f  A».f =145*  28',  i-2Ai-S=94''  0'.  lAl=150'  50' 
and  114"  40 .     l.^Al-»=112^  12'  (Pisani  112"  24  a'  Aa').    Above  determinations  by  v.  Rath. 

Good  crystals  very  rare,  mostly  in  fragments  without  terminations.  Habit  much  like 
ilvaice;  l-iAl-i=112*'  40'  for  ilvaite,=112**  12'  for  ardennite.  Prismatic  planes  strongly 
striated.     Cleavage,   i-l  perfect,  iTery  distinct. 

Pisani  gives  the  following  optical  determinations  Acute  bisectrix,  x>ositive,  normal  to  the 
cleavage  plane  i-i  (in  which  the  optic  axes  are  observed).  Angle  of  axes  in  air:  red  rayB=6S* 
58  ,  yellow  =  66"  87',  green,  62"  18'  (meoji).  Des Cloizeawx found :  red  ;=  76'  7-79"  9',  yd- 
low  72'  56',  74"  26',  green  68**  36'-70'  59'. 

H.  6-7.  G.  =  3*620.  Color  yellow  to  yellowish-brown ;  in  thin  splinters  translucent,  rod. 
Dichroic.     Brittle  and  fragile. 

Analyses  1, 2, 3, 4,  Lasaulx  and  Bettendorf,  Pogg.,  cxlix.,  243,  245.  5.  Pisani,  G.  B.,  Izxv., 
1542.     6.  same,  ib.,  Ixxvii,  329. 

Si         3tl  »n  An  fe  Ca  Mg        ^       Ss       Cu  ign. 

1.  29-65  22-91  3012     1-91  1-66  3-82  7-50  

2.  29-69  26-68  2869     1-88  2*00  4*84  

3.  29-60  23-50  2588  1-68  181  338  920  tr(PO.)  4  04  =  99  09 

4.  29-89     26-03  221  228  847  9-09  tr    **  3-10 

5.  28-70  28-36  2640  294  4*30  432  180  130  0-98  =  9910 

0.  28-40  24-80  25-70  1*31  2  98  407  312  6.35  022  5-20  =  10215 

In  analyses  1  and  2,  L.  <&  B.  found  2  p.  c.  Pt.,  Pd.,  eta,  which,  as  they  afterward  showed, 
came  from  platinum  dishes  used  in  the  analysis,  the  water  was  overlooked.  Analyses  3  and 
4  were  made  subsequently,  and  by  an  improved  method.  The  manganese  is  present  in  tho 
form  Mn,  as  is  shown  by  Pisani  (not  Mn  as  in  analyses  1  and  2  of  L.  &  B.). 

B.  B. — Easily  fusible  to  a  black  glass.  With  borax  gives  a  mang^anese  bead.  The  water 
can  only  be  driven  off  at  a  strong  red  heat 

According  to  Pisani  the  arsenic  is  readily  recognized  on  heating  the  mineral  in  a  matraas, 
mixed  with  carbonate  of  soda  and  cyanid  of  potassium,  a  ring  of  metallic  arsenic  being 
obtained.  He  explains  the  high  percentage  of  vanadic  acid  obtained  by  Lasaulx  on  the 
ground  that  he  has  overlooked  the  arsenic. 

Found  near  Ottrez  (Salm  Chateau)  in  the  Ardennes,  Belgium,  with  quartz  (containing 
particles  of  pyrolusite)  and  albite. 

Lasaulx  first  noticed  this  mineral  under  the  name  of  mangandistheti^  in  consequence  of  a 
supposed  resemblance  to  cyanite.  This,  as  Pisani  urges,  is  on  several  accounts  an  objection- 
able name,  and  is  naturally  superseded  by  the  name  ardennite^  which  too  has  the  right  of 
orlority  over  dewalquite. 

Argentitb,  Min.  p.  678.— Cryst.,  new  forms,  Sehrauf^  Ber.  Ak.  Wien,  Ixiii,  165, 1871. 

Aboentopyritb,  Min.  p.  89. — ^Cryat.  memoir,  Sehrauf^  Ber.  Ak,  Wien,  bdv.,  192, 1871. 

72  A.  Arite.  The  arsenid  of  nickel,  containing  27*8  p.  o.  antimony,  described  \xj  Berthiei 
from  the  Basses-Pyroni^es  (Dana,  Min.  p.  60),  has  been  called  aarite  (more  properly  ariU^ 
Pisani)  by  Adam,  Tableau  Min.,  1869,  p.  40. 
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The  same  mineral  has  been  subseqaently  invefltigatecL  by  Piaani  (0.  B.,  Ixrvi.,  239, 1878), 
and  he  oondndes  that  it  is  merely  a  variety  of  breithanptite.  An  analysis  gave  him :  Ajs 
11-5,  Sb  48-6,  Ni  87-3,  Zn  2  4  =  101 '6,  corresponding  to  an  arseniferoas  breithanptite. 
G.  =  7*19.  It  is  similar  to  the  mineral  from  Allemont  also  described  by  Berthier  (Dana 
Min.  p.  60,  anal  4),  which  is  an  antimoniferous  niccolite. 

The  name  arite,  however,  may  still  be  well  retained  for  the  antimonarsennickel  of  Peter- 
sen (Pogg.,  cxxxvii,  396, 1869),  the  analysis  of  which  agrees  very  closely  with  that  of  Ber> 
thier  for  the  Pyrenees  mineral.  The  mineral  described  by  Petersen  oocnrs  massive  at  the 
Wenzel  mine,  Wolfach,  Baden,  in  a  coarse  grannlar  limestone.  It  is  sometimes  accompanied 
by  wolfachite.  An  analysis  afforded :  As  30*06,  Sb  28-23,  Ni  39-81,  Co  tr,  Fe  0*96,  S  1.77 
:-  100*82.  H.  =  5  5,  G.  =  7*50.  B.B.  fuses  with  a  strong  reaction  for  arsenic  and  anti- 
mony.    With  soda  gives  a  magnetic  globule. 

Arsenic  (native),  Min.  p.  17. — Found  in  the  argentiferous  mines  of  San  Augustin,  Stats 
of  HUdago,  Mexico  (H.  =  3,  G.  =  7-24),  La  Natnraleza,  xl.,  p.  313,  1873. 
Marienberg,  Saxony  (arsenglanz),  Fremdy  Jahrb.  Min. ,  1873,  25 ;  1874,  677. 

Absenical  cobalt    Appendix  I.,  p.  1. 

ARasNiosiDERiTE,  Min.  p.  76.— AnaL,  Ckureh,  J.  Gh.  Soo.,  n.,  xi,  p.  102,  1873. 

AnsEKOFTRiTE,  Min.  p.  78.— Schneeberp,  anal,  Frened,  Jahrb.  Min.,  1872,  517. 
Patod^  containing  4  p.  c.  Bi,  anal.,  Domeyko  3d  Appendix,  Min.  Chili,  1871. 
Meymac,  Corrdze  (containing bismuth),  anal,  Carnot,  C.  R,  Ixxix.,  479,  1874. 
Schladming,  anaL,  Humpf,  Tsch.  Min.  Mitth.,  1874, 178,  dyst  description,  ibid.,  p.  231 
See  also  Duiaite. 

33  A.  Arsenotellnrite,  a  name  proposed  by  Hannay  for  a  supposed  new  tellnrid.  It  oc- 
curs in  small  brownish  scales  upon  arsenical  iron-pyrites.  An  analysis  gave  him  (on  *6347  gr.) 
Te  =  4071,  As  =  23-61,  S  =  35-81,  corresponding  to  the  formuhi  2  TeS,,  AsaS,.  No 
locality  mentioned.    J.  Ch.  Soc.,  IL,  xi.,  p.  989,  1873. 

Arsenstibite.  Adam,  Tableau  Min.,  1869,  p.  43.— A  hydrous  arsenate  of  antimony,  for 
which  Pisani  gives  the  formulas  Sb*  As  +  15fi  and  Sb*  As  +  80fl. 

ASBESTUS,  Min.  p.  234.— Found  at  Pelham,  Mass.,  AdanUy  Am.  J.  ScL,  IL,  xlix.,  271, 1870. 

ASBOLITB,  Min.  p.  181.— Saalfeld,  note,  «.  KoMl,  Ber.  Ak.  Mdnohen,  1870,  49. 

231 B.  Asmanite,  Maskdyne,  Phil.  Trans.,  dxi,  p.  361, 1871  (r.  Rath,  Pogg.,  Erg.  Bd.  vi , 
382, 1873. 

Orthorhombic,  Occurring  planes  0.  I.  i-l,  ^-1,  14,  f-i,  i-l,  hi^  f ,  i,  i.  a  (vert.)  :b  :  e 
=  3  31330  :  1-0000  :  1-7437.    /a/120'  20' .  Oa  1-i  =  117'  46'  .  Oa*  :  117'  39'. 

Cleavage  O  good,  surface  having  a  vitreous  lustre,  /  difficult.  Luntre  generally  resinous, 
resembling  that  of  opal     Extremely  brittle,  especially  in  outer  portions. 

H.  =  5  5.  G.  =  2*245.  Optically  bi-axial,  divergence  large,  in  air  =  107M07i'  (approxi- 
mately), being  somewhat  greater  for  red  rays  than  blue.  First  bisectrix  normal  to  i-i  (100), 
second  normal  to  0.    Double-refraction,  positive. 

Composition  nearly  pure  silica,  consequently  the  same  as  for  quartz  and  tridyxnite.  Anal- 
ysis, Maskelyne,  Lc.     1.  On  0.8114 gr.    2.  On  0-3653  gr. 

1-51  =  100-64 
10000 

Found  in  the  meteoric  iron  of  Breitenbach,  in  very  minute  grains,  generally  much  rounded 
and  stained  with  iron  on  the  surface. 

It  is  mixed  with  bronzite  (after  the  removal  of  the  iron,  troilite  and  chromite),  and  con- 
stitutes about  one- third  of  the  mixed  siliceous  minerals.  Maskelyne  suggests  that  the  rounded 
character  of  the  mineral  and  of  the  accompanying  bronzite  may  be  due  to  this  having  under- 
gone superficial  fusion,  or  having  been  softened  by  the  intense  heat  generated  by  the  rapid 
course  of  the  meteorite  in  the  air  ;  an  idea  which,  he  says,  seems  to  be  supported  by  the  brit* 
tleness  of  the  outer  portions  of  the  grains. 

AsPiDOLlTB,  V.  Kdbea,  Ber.  Ak.  Munohen,  March,  1869.     Appendix  L,  p.  2. 
Found  in  gneiss  near  Snarum,  Moravia,  Tsdh.  Min.  Mitth.,  1871, 112. 


Si 

Pe 

Ca 

1.    97-43 

1-12 

0-58 

2.   (99.21) 

0-79  eta 
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AnsROlTE,  IgeUtfdm,    Appendix  L,  p.  9. 

A8TR0FHTLLITE,  MixL  p.  308.— Cryst,  yordeMkiold,  (E£y.  Ak.  Stockh.,zz7a,561,187CL 

Atacamitb,  ]ffiii.  p.  121.— New  South  Wales,  cryst.,  Klein,  Jahrb.  Min.,  1869,  847;  1871. 
495 ;  V.  Zephtmnich,  Ber.  Ak.  Wien,  Ixiii,  6, 1871 ;  ib.,  Ixviil,  120,  1873. 

Moiphological  stndy,  E.  S.  Dam,  Tsch.  Min.  Mitth.,  1874, 103. 

Anal.,  J.  A.  CdbdL,  Chem.  News,  xxviii.,  272, 1873. 

AnaL,  and  discussion  of  composition,  Ltidwiffy  Tsch.  Kin.  Mitth.,  1873,  35  (42). 

Altered  to  malachite,  Kbkscharaw,  Bull  Soa  Imp.  St  Pet,  zviii.,  186,  1872;  Tschermak^ 
Tsch.  Min,  Mitth.,  1873,  39. 

A  black  oxy-chlorid  of  copper,  differing  somewhat  from  atacamite,  is  described  by  Bomeykc 
(8d  Append.,  Min.  Chili,  1871).  It  was  amorphous,  grayish-black,  without  lustre.  Compact 
to  granular.  Fracture  even  or  subconchoidaL  It  takes  a  semi-metallio  polish  under  the 
knife.  Composition  as  obtained  by  Stuyen,  deducting  impurities,  Cud  16  "94,  Cu.  68  "O?,  tL 
14-39. 

Atelestite,  Min.  p.  392. — Schneebei^,  cryst  description  (monodinio),  «.  Hathj  Pogg., 
szzxtI,  422. 
AnaL ,  essentially  an  arsenate  of  bismuth,  J^V^ns^,  Jahrb.  Min.,  1878,  794. 

AUQITB,  Mm.  p.  216. —In  meteorites,  JUamnuiUbera,  Pogg,,  cxL,  320, 187-. 
Relation  to  other  minerals  of  pyroxene  group,  TscMrmak,  Tsch.  Min.  Mitth.,  1871,  28. 
Schonhof,  Bohemia,  in  twins,  from  basalt,  Zepharovieh,  Jahrb.  Min.,  1872,  59. 
Occurring  with  hornblende  at  Vesuvius,  anal.,  V.  Bothy  Pogg,  Erg.,  Bd.  Ti.,  229,  387,  187a 
See  also  pyroxene. 

AuRiCHALCrrs,  Min.  p.  712. ---Found  at  Franklin,  N.  J.,  Trautmney  J.  Frank.  Inst,  HI., 
jdv.,  874. 

AUTUKITE  (Kalkuranit),  Min.  p.  586. — Oocurrenoe  in  phosphorite,  Wtbel,  Jahrb.  Min., 
1873.  242.     ComwaU,  anal.,  Church,  J.  Ch.  Soc.,  IL,  xiii.,  109,  1875. 

AxiNiTE,  Min.  p.  207.— Baveno,  cryst,  Struttr,  Atti  Accad.  Torino,  iii.,  131, 1867-6a 
Composition,  Bammdsberg,  ZS.  G.  Ges.,  xxi.,  689,  1869. 

Cryst.,  relation  to  glauberite,  Sc/intuf,  Ber.  Ak.  Wien,  Ixr.,  244, 1872;  oiyst.,  ibid..  Ixii., 
712,  720,  729;  Ixiv.,  191. 
Striegau,  Silesia,  cryst.,  Websky,  Tsch.  Min.  Mitth.,  1872, 1. 
Bottallock,  Cornwall,  cryst.  memoir,  Hessenherg^  Min.  Not.,  xi.,  30, 1873. 

AzoRiTE,  Min.  p.  761.— St.  Miguel,  cryst,  Sehravf,  Ber.  Ak.  Wien,  Ixiii,  187,  1871. 

AzuRiTE.  Min.  p.  715. — Nertschinsk,  occurrence  described,  Schrauf,  Tsch.  Min.  Mitth. 
1871,  13. 

Exhaustive  cryst  memoir  (homomorphous  with  epidote,  p.  159),  Schrauf,  Ber.  Ak.  Wien, 
Ixiv.,  123,  1871. 

Compositioo  and  paragenesis  discussed,  Wibd,  Jahrb.  Min.,  1873,  245. 

Babinotonite,  Min.  p.  227.— Baveno,  cryst.  description.  «.  Bath,  Pogg.,  cxxxv.,  583. 
Devonshire,  anfUysis  and  description,  I'orbeft,  PhiL  Mag.,  lY.,  xxxvii.,  p.  328,  1869. 
Herbomseelbach,  Nassau,  v.  Bath,  Pogg.  Erg.,  v.,  420,  1871 ;  C.  Jehu,  Pogg-i  cxliv.,  594: 
Jahrb.  Min.,  1872,  319. 

Barbttite:  Bombioci,  Jahrb.  Min.,  1868,  750.    Appendix  L,  p.  3. 

Babite,  Min.  p.  616.— Hemimorphic  crystals,  Bems,  Ber.  Ak.  Wien,  lix.,  623,  1860. 

Tavetscb,  Graubtinden,  cryst,  Kenngott,  Jahrb.  Min.,  1870,  854. 

Przibram,  cryst,  new  forms,  Schravf,  Ber.  Ak.  Wien,  Ixiv.,  199,  1871. 

Val  Alvemia,  etc.,  cryst,  Striiter,  Atti  Accad.  Sci.  Torino,  vii,  p.  868,  1871. 

Bohemia,  cryst  memoir,  ZWmA<wA;«r  (Denkschr.  Ak.  Wien),  Tsch.  Min.  Mitth.,  1872,  71. 

687  A.  Bartholomite,  Ckte,  Ak.  H.  Stockholm,  IX.,  No.  12  (Nov.,  1870),  (QeoL  West 
Indian  Islands,  p.  81). 
Occurs  with  mendozite  in  yellow  nodules  composed  of  small  needles.     AnalysiB,  Cleve  L  e 

NaOl  S  Fe  Na  IQC         liCg 

2-88        44-75       22-71        17*08        808       0  63       insol.  3*56  r- 99-69 
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Dednoting  NaGl  (2*88),  Ji^S+TAq  (3'87),  and  insolaUe  matter  (3'56),  we  obtain  S  4SM, 
Pe  25-41,  ifTa  19-11,  IS  6-8d  =  100,oozre8poiidmg  to  the  formula  3]^aS-f7eS*  + 21^.  Besulti 
from  the  alteration  of  pyrite.  Localily  St.  Bartholomew,  West  Indies.  It  Ib  doeely  related 
to  botiyogen. 

BARTTOGBLBflPriTB,  Hin.  p.  620.— Oreiner,  Tyrol,  analyses  (UBik)  and  description,  Zepha- 
ramchj  Ber.  Ak.  Wien,  Ivii.,  740,  1867. 

Bastnasttb,  Huot.    Appendix  L,  p.  2, 

Beauxitb,  Min.  p.  174.— Wollerdorf,  analysis,  Struma  B.  &  H.  Zeit.,  xzil.,  283, 1868. 

Found  in  French  Guiana,  Meunier,  C.  B.,  Ixziv.,  638,  1872. 

Analyses  and  description,  ff,  Coguandy  Bull.  Soo.  G.,  zxviiL,  98, 1871. 

Genth,  Am.  Phil.  Soo.,  Philad.,  xiii,  372,  1873. 

See  also  wodieinite  and  sirlite. 

Kokorije,  anal,  JbA»,  Yerh.  G.  Beichs,  1874,  389. 

Bbbaunitb,  Min.  p.  558.— St.  Benigna,  Bohemia,  analysis,  Borioky,  Ber.  Ak.  Wien,  UL 
6,  1867. 
Saxony  (near  Scheibenberg),  Fren^d,  Jahrb.  Min.,  1873,  28. 

Beryl,  Min.  p.  245— Chili,  anal  (0-8  p.  a  Si),  Domeyko,  2d  App.  Min.  OhiU,  p.  48,  1867. 

Elba,  cryst.,  v.  Rath.  ZS.  G.  Ges.,  xxii,  661,  1870;  Achiardi,  Nuoyo  Cimento,  II.,  iii., 
Feb.,  1870  ;  analysis,  Beefii,  BoU.  Com.  Geol.  ItaL,  1870,  82. 

Siberia,  ciyst.  description,  Schrauf,  Ber.  Ak.  Wien,  Ixv.,  255, 1872. 

Remarkable  crystal  described  (new  forms),  Ebkseharoto,  Min.  Bussl.,  vi.,  94. 

Emerald,  inyestigation  of  cause  of  color,  WiUianu,  I^.  Boy.  S<K3.,  London,  xxi.,  409, 
1873. 

Emerald,  Muso  mine.  New  Granada,  anal.,  BausHngauU,  Ch.  News,  xx.,  311, 1869. 

Betbichitb,  Liebe,  Jahrb.  Min.,  1871,  840. 

BiBiBOBiTE— Beudantite.    Adam,  Tableau  Min.,  1869,  p.  49. 

Binkite,  Min.  p.  90.— Giyst,  note,  Hsiienberg,  Jahrb.  Min.,  1874,  842,  844, 

BiOTiTB,  Min.  p.  304.— Brewster,  N.  Y.,  altered  to  serpentine,  J*.  D,  Jkma.  Am.  J.  SeL, 
nL,  vui.,  375,  1874. 
Morawitza,  analysis,  Bumpf,  Tsch.  Min.  Mitth.,  1874,  177. 
Pazgas,  Ceylon,  etc.,  analyses,  Tsch.  Min.  Mitth.,  1874,  239,  242. 
See  also  Mica. 

BiBHTTE,  Min.  p.  185. — ^Meymao,  Corrdze,  anaL,  Oamot  thinks  that  bismuth  ochre  should 
be  united  to  bismutite  (Wismuthspath),  and  this  name  reserred  for  the  true  oxyd,  C.  R., 
iTTiT,  478,  1874. 

Bismuth,  Min.  p.  19.— Found  at  Meymao,  Corr^,  CUmot,  C.  B.,  Ixxviii.,  171 ;  Ixxix.,  478, 
1874. 
Victoria,  Ulrich,  oontrib.  Min.  Tict,  1870,  p.  5. 

BisaniTHDnTB,  Min.  p.  30.— Beaver  Co.,  Utah,  ocourrenoe  described,  BSlknan^  Am.  J.  SoL, 
in.,  VL,  127,1873. 
Cerro  Gordo,  containing  5  p.  c.  Cu,  anal,  Domeyko,  8d  Append.,  Min.  Chili,  1871. 
Meymao,  Corr^,  anaL,  Camot^  C.  B.  Ixxix,  804,  1874. 

BiSHUTiTE,  Min.  p.  716.— St.  JosS,  Brazfl,  note,  «.  KobeUy  J.  pr.  Ch.,  IL,  ilL,  469. 
Haddam,  Conn.,  Shepard^  Am.  J.  Sol,  II,  I.,  94. 

Mexico,  near  Ghianajuato,  pseudomorph  after  scheelite  (?),  anal.,  Frenxely  Jahrb.  Min., 
1878,  801,  946;  CastiOo,  Naturaleza,  ilL,  p.  92,  1874.  Oruro,  BoUTia,  ibid. ,  1874,  686. 
Meymac,  Corxdce,  anal.,  Camoty  C.  R.,  Ixxix.,  304, 1874. 

BiBMUTOFEBBiTB,  Appendix  I.,  p.  3.— A  second  analysis  afforded.  Frerusdy  Si  24*06,  l^e 
33  -12,  Bi  42*88  =  100-00.    He  regaidft  it  as  without  doubt  a  good  species.   J.  Min.,  1872, 516. 

BUENDB,  Min.  p.  48.— See  Sphalbritb. 
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Bloedite,  Hin.  p.  643.— Stassfnrt,  czyst.  and  optical  examinatioii,  Orath  and  fitnfttf,  ZS 
G.  Gea,xxiii,670. 
Staaafurt  (simonyite,  q.  v.,  Appendix  L,  p.  14),  v.  Bath^  Pogg.,  cxliv.,  686  137 U 

806  A.  Bombiccite,  Bechi^  Achiardi.'MiuL  To8cana,p.  858,  1873;  Ba9iibiec-,  Mom.  Ac  Sa 
Bologna,  II.,  ix.,  1869 ;  OuaresM,  BolL  Com.  GeoL  ItaL,  1871,  70. 

Tiidinia     JT  A  »-i  =  174°  60',  1 A  *-i  =  159^ 

H.  =  0-5-1.     G.  =  1  -06.     Transparent.     Colorleas. 

Analysis,  Bechi  (after  deducting  imparities)  Lo. 

HOC 
10-70  14-74  74-56  =  lOQ-OO 

This  corresponds  to  the  formula  H^'OC^ 

Softens  with  heat,  and  fuses  at  75%  and  at  a  higher  temperature  it  Tolatilizefl.  Insolable 
in  water,  but  extremely  soluble  in  sulphid  of  carbon ;  also  soluble  in  ether  and  in  aloohoL 

Found  in  lignite  at  Castelnuovo  d^Ayane,  in  the  upper  valley  of  the  Amo,  Tuscany. 

Achiardi  refers  to  this  species  a  fossil  resin,  described  by  Guareschi  (Lc.)  as  found  in  the 
upper  valley  of  the  Amo.  It  occurs  in  irregular  whitish-yellow  masses,  soft.  It  fuses 
ea^,  and  bums  with  a  smoky  flame.     Two  analyses  gave : 

HOC 

1.  9-41  17-87  72-72  =  10000 

2.  9-12  13-94  76-94  =  100  00 

These  analyses  lead  to  a  formula  essentially  identical  with  th&t  given  for  bombiooite. 

BoRACiTE,  Min.  p.  595.— Stassfnrt,  ciystallized,  SchvUze^  Jahrb.  Min.,  1871,  844. 
Cryst  note,  Sc/iraufy  Tsch.  Min.  Mitth.,  1872,  114. 

Borates.— Found  in  Nova  Scotia,  Eoto,  Phil.  Mag.,  IV.,  xli.,  274, 1871. 
Peru,  analyses  (with  wide  variations  probably  due  to  admixtures  of  Ca  CL  and  Ca  SO4X 
Waiker,  Ch.  News,  xviil,  203, 1868;  see  also  T/UerceUn,  BuU.  Soa  Ch.,  xviL,  387, 1878u 

Borax,  Min.  p.  597.— Sierra  Nevada,  SUlman.  Am.  J.  Sd.,  IH,  vi,  180,  1873 ;  see  also 
Jahrb.  Min.,  1874,  716. 

144  A.  Bordosite.— Ann.  des  Mines,  TIE.,  i.,  p.  413,  1872.  Bertrand  describes  a  mineral 
substance,  color  yellow  to  red,  occurring  with  an  amalgam  rich  in  Hg  and  Ag,  and  resulting 
from  its  decomposition.     It  becomes  dark  rapidly  on  exposure  to  the  air. 

Analysis.  AgCl  HgKll  HgO 

31-23  40-58  22-70  =99-46 

Bortrand  regards  the  HgO  as  adventitious,  and  proposes  for  it  the  name  htdbasotrttb, 
deducting  this  there  remain  AgCl  40*69,  and  Hg^Cl  59  31  =  100,  or  AgCl  +  Hg,Cl,  to 
which  he  gives  the  name  of  bordobitb.  Both  species  appear  veiy  uncertain.  Locfdity  Los 
Bordos  in  Chili. 

Bornite,  Min.  p.  41— From  the  Ardennes,  anal,  Koninek.  Bull.  Acad.  Belg.,  H,  zxtxI, 
290,1871. 

Boulangeritb,  Mm.  p.  99.— Silbersond,  near  Mayen,  anaL,  v,  Hath^  Pogg.,  cxxxvL,  430. 
(Var.  Embrithrite),  composition,  Fremd,  J.  pr.  Ch.,  IL,  ii.,  360. 

BoURNONiTE,  Min.  p.  96.— Liskeard,  Cornwall,  anaL,  TVotY,  Ch.  News,  xxviii.,  752,  1873 

BonseiNOAUXTiTE,  Min.  p.  635.— Bechi  gave  the  name  boussingaultite  (C.  R.,  Iviii,  588, 
1864)  to  the  double  salt  of  ammonia  and  magnesia  occurring  at  the  boracic  add  fUmaroles 
of  Tuscany.  The  same  mineral  has  since  been  fully  described  by  Popp  (Ann.  Ch.  Pharm.. 
Buppl.  Bd.,  viii.,  1,  1870),  and  has  received  tcom  him  the  nAm^  cerJxMU,  It  seldom  occurs 
quite  pure  in  nature,  but  on  re-crystallization  it  is  obtained  in  perfect  crystals  of  monoctinic 
form.  An  analysis  of  material  thus  obtained  gave:  f,  NH'  9-38,  Mg  11*05,  2§  44-39,  711 
85  10  =  99 -98,  which  affords  the  formula  NH4OS  H-  Mg  5  -h  6fi,  A  number  of  analy^et 
of  the  natural  salt  showed  that  f'e,  Mn  and  da  may,  in  variable  proportions,  replace  the  &g 

BsAOiTE,  Min.  p.  525.— See  Feroubonite. 
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BBBiTHiLXTTTrrB.— See  Abtts. 

Bbbttkesite,  Ttfin.  p.  686.    See  Magnesite. 

BROCHAiTTrrB,  Min.  p.  664.— Sohraaf  (Ber.  Ak.  Wien,  Ixvii,  275,  1873)  liai  thoxonghlj 
inyestigated  this  group  of  minerals,  finding  them  to  be  isomorphous  with  malachite,  and  in 
csiystal^e  form  approximately  monoclinic.  He  distinguishes  four  types.  I.  Brochantite 
from  Bezbanya  (in  two  varieties),  Bedruth,  Cornwall,  etc.,  triclinic.  IL  Warringtonite 
from  Cornwall,  and  a  variety  from  Bezbanya,  monoclinio  (?).  III.  From  Nischne,  Tagilsk, 
monoclinio-triolinic.  IV.  Bdnigin  from  Bussia,  also  a  variety  from  Bezbanya,  monoclinio  or 
orthorhombio  (anaL  hy  Ludmg  of  this  variety,  Tsch.  Min.  Mitth.,  1878,  86.) 

Bbonzitb,  Min.  p.  208. — ^In  meteorites,  HammtUberg,  Pegg. ,  czl. ,  316  ;  from  the  chrysolite 
bombs  of  the  Eifel,  anaL,  same,  ibid.,  cxll,  614,  1870. 

From  meteorite  of  Lodrau,  ciyst  and  anal.,  I'seJfiermak,  Ber.  Ak.  Wien,  IzL,  409, 1870. 

Belation  to  other  minerals  of  the  pyroxene  group,  Tsc/iertnak,  Tsch.  Min.  Mitth.,  1871, 17. 

From  meteorite  of  Ibbenbiihren,  anal.,  v.  Bath^  Ber.  Ak.  Berlin,  1872,  83. 

From  basalt  hills  of  Bohemia,  anal.,  Farsky,  Ber  Bohm.  Chem.  Ges.  (Zprdvy,  eto.),  I.,  26, 
1872. 

From  the  diamond  rock  of  So.  Africa,  analyses,  Maakdyne  d  FUght,  Q.  J.  G.  Soo.,  zxx., 
411,  413, 1874. 

Manayunk,  Fenn.,  anal.,  Leeds,  Am.  J.  Sci,  m.,  iz.,  220, 1875. 

See  also  EnetatUe, 

Bbookitb,  Min.  p.  164. — Cryst.  (monoolinic,  and  isomorphous  with  wolframite),  Sehrauf 
Jahrb.  Min.,  1871,  163  ;  1873,  754  (Atlas  der  KiystaU-Formen,  Lief.  IV.). 
Urals,  ciyst.,  new  forms,  v.  L&uehtenberg,  Koksch.  Min.  BussL,  vL,  204,  1870. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1873, 40. 

Brucite,  Min.  p.  175. — ^Altered  by  exposure  to  the  air,  Heesenberg^  Min.  Not.,  viii.,  45 
1868. 

Brewster,  N.  Y.,  pseudomorph  after  dolomite;  altered  to  serpentine,  /.  D,  Dan^t,  Am.  J 
Sci,IIL,  viii.,  376,  1874. 

BusTAMENTiTE,  Adam,  Tableau  Min.,  1869,  p.  67.  An  iodid  of  lead,  Liebe,  Jahrb.  Min., 
1867,  159. 

830  P.  Byerite.— A  name  given  by  Mallet  (Am.  J.  Sci.,  III.,  ix.,  146,  1875)  to  the  min- 
eral coal  of  Middle  Park,  Colorado.  It  belongs  to  the  class  caking-bituminous,  and  gave  on 
analysis,  39'95  p.c.  volatUe  matter  (gas  and  tany  oil),  64*03  p.c.  fixed  residue  (coke  and  ash), 
and  6 '02  p.a  water.  G.  =  1.323.  Color  jet-black.  Powder  brown.  It  resembles  albertite 
in  the  large  amount  of  gas  and  tarry  oil  yielded  by  it,  but  differs  in  being  heavier  and  in 
yielding  no  soluble  products  with  bisulphide  of  carbon,  ether,  etc.  It  also  resembles  tor- 
banite,  but  is  heavier,  does  not  crackle  in  the  fire,  and  melts  and  intumesces  when  heated. 

Bttowxite,  Min.  p.  840.— TVcA^nnaA;,  Pogg.,  czxxviii,  162. 
Shown  to  be  a  mixture,  Zirkei,  Tsch.  Min  Mitth.,  1871,  61. 

Gabbebitb,  Mill  p.  561.— AnaL  and  description,  Frenzd,  Jahrb.  Min.,  1874,  682. 

Cacheutatte.  Adam,  Tableau  Min.,  1869,  p.  52.  A  doubtful  variety  of  dausthalite 
from  the  Cacheuta  mine,  Mendoza,  So.  Amer.,  Dana,  Min.,  p.  798. 

CACH0L017G,  Min.  p.  199.— Analyzed  by  Nbrdenskidld,  (Efv.  Ak.  Stockholm,  1874,  8. 

Cacoxenitb,  Min.  p.  584.— St.  Benigna,  Bohemia,  Boricky^  Ber.  Ak.  Wien,  Ivi,  6,  1867. 

Calamine,  Min.  p.  407.— Silesia,  anal.,  Wkeer,  Verb.  Geol.  Beichs.,  1871, 112. 
Wythe  Co.,  Virginia,  anal.,  Jrby,  Ch.  News,  xxviii.,  272,  1878. 

Calayerite,  Min.  p.  795.— Bed  Cloud  mine,  Colorado,  anal.,  Oenih,  Am.  Phil  Soo. 
Philad.,  xiv.,  229, 1874. 

Calcitb,  Min.  p.  670. — In  melaphyr  on  the  Nahe,  cxyst.,  new  forms,  v.  Bath,  Pogg.. 
cxxxv.,  572. 
Ciyst.  Meyn^  Boee,  ZS.  G.  G^.,  xxiii.,  456,  464. 
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DiaonfiBion  of  canaes  pxodaoixig  varietj  in  fozms,  Credner^  J.  pr.  Ch.  IX.,  i.,  203, 1870. 
Discussion  of  twins,  Soharf,  Jahrb.  Min.,  1870,  542. 

PBendomorphs  in  sandstone,  Heidelbeig',  Klocke,  Jahrb.  Min.,  1869,  714;  at  Sierzing,  neat 
Vienna,  Bredna^  Jabrb.  G.  Reichs.,  zx.,  1,  1870. 
Psendomorph  after  apophyllite,  Strengy  Jalirb.  Min.,  1870,  425. 
An  apparently  hemimorphic  crystal,  Amer^  ZS.  G.  Gea,  xziv.,  397,  1872. 

Striegan,  cryst  (withE'%  -iR^,  -JE),  Websky,  Tach.  Min.  Mitth.,  1872,  CS. 

Lake  Rnperior,  cryst.,  Hesaenberg^  Min.  Not.,  ix.,  1,  1870;  Canary  la,  ib.,  ix.,  9;  Blei- 
berg,  ibid.,  x.,  37, 1871 ;  Iceland,  ib.,  xi.,  9,  1878;  Andreasberg,  xi.,  17,  1878. 

Stalactites  from  Niemschitz,  from  Erzberv,  cryst.,  Vrba^  Lotos,  Bee,  1872. 

Lake  Superior,  a  remarkable  twin,  f),  llath,  Pogg.,  dii.,  17;  Alston  Moor,  cxyst.  (R^), 
ibid..  Erg.  Bd.  v.,  488. 

Cryst.,  drilling  (2B),  E.  &  Dana,  Tech.  Min.  Mitth.,  1874,  180. 

Brewster,  N.  Y.,  altered  to  serpentine,  Jl  2>.  Dana,  Am.  J.  Sd.,  IIL,  viii..  875,  1874^ 

From  the  melaphyr  at  Caniadorf,  cryst.,  new  forma,  Schnorr,  Jahrb.  Min.,  1874,  636. 

Catalogue  of  planes  given  by  De8  GMMeauXj  translated  into  Naumann^a  Symbola,  MesMn- 
bergy  Jahrb.  Min.,  1874,  849. 

Schneeberg,  remarkable  association  with  quartz,  v.  Bath  and  Frened,  Ber.  Ak.  Bedin, 
1874,  688. 

Caledonite,  Min.  p.  625.—- Eed  Gill,  Cumberland,  czyat,  Blmenberg,  Mm.  Noiti.,  ix., 
48,  1870. 

Leadhilla,  anal,  by  Maskdyne  and  FUght;  they  conclude  that  the  mineral  is  really  fre« 
from  carbonic  acid,  and  correaponds  in  compoaition  to  the  formula  5^b5  +  8Cad  +  2^bH. 
J.  Ch.  Soc.,  n.,  xii,  101,  1873. 

Eezbana,  cryst.,  JSchravf,  Ber.  Ak.  Wien,  Ixiy.,  178 ;  Ixy.,  241.    See  Appoiidix  L,  p.  18. 

Oampbellite.    See  Chalyfite. 

Cancrtnitb,  Min.  p.  329.— Oomp.,  KenngoU,  Verb,  Min.  Gea.  St.  Pet.,  n.,  viL 

Carbonyttbine.  Adam,  Tableau  Min.,  1869,  p.  21  Synonym  of  tengerite,  Dana  Mixl, 
1868,  p.  710. 

Carnallite,  Min.  p.  118.— Westeregeln,  anal.,  Beinv>arth,  Jahrb.  Min.,  1874,  618. 
Stassfurt,  containing  thallium,  Hammer  backer ,  Ann.  Ch.  Pharm.,  dyxxii,  82,  1875. 

Carfholite,  Min.  p.  419.— Found  at  Wippra  in  the  Harz,  anal.,  Lossen,  ZS.  O.  Gea, 
xxii.,  455,  1870. 

Cassiterite,  Min.  p.  167.— Found  at  Winslow,  Me.,  Jackson,  Proc.  N.  Hist.  Boat.,  xii., 
267,  1869. 
New  South  Wales,  occurrence  described,  Jllrkh,  Q.  J.  G.  Soc.,  xxix.,  5,  1878. 
Found  in  large  quantities  in  Queensland,  Am.  J.  Sci.,  IIL,  v.,  137,  1873. 

Gelebtite,  Min.  p.  619. — AnaL ,  and  diaouasion  of  products  of  decomposition,  UUiky  Bex. 
Ak.  Wien,  Ivii.,  929,  1868. 

Found  in  tertiary  rocks  of  Egypt,  Phil.  Mag.,  IV.,  xxxviii,  162,  1869. 

Pseudomorpbs,  Scaeehi,  Atti  Acad.  Sci.,  Napoli,  Maroh,  1870. 

Cryst.  memoir  (many  fig^ires),  Auerback,  Ber.  Ak.  Wien,  lix.,  549,  1869. 

Monte  di  Zoccolino,  Italy,  anal.,  AcMardi,  BolL  Com.  Geol.  ItaL,  1871,  185. 

Foimd  near  Hannover  Lindener  Berg,  €hUhe,  Jahrb.  Min. ,  1870,  480. 

Eiidersdorf,  etc.,  cryst.  and  analyses,  with  a  discussiou  of  the  influence  of  laomorphooa 
admixtures  on  the  crystalline  form,  Arzruni^  ZS.  G.  Gea.,  xxiy.,  477, 1872. 

Cerargyrite,  Min.  p.  114.— Andreasberg,  in  crystals,  «.  Oroddeck,  Jahrb.  Min.,  1869, 445. 

Domeyko  has  described  a  related  mineral  from  the  Cordillera  of  Dehesa.  It  oontatiu 
beside  AgCl  also  Ag^Cl  and  Cu^Cl,  though  in  varying  proportions,  as  shown  by  the  analyses. 
Its  color  is  ash-gray,  aod  it  does  not  alter  at  aU  on  exposure  to  the  Ught.  Sectile  like  horn* 
sUver.    3d  Append.  Min.  CMU,  1871. 

Cerbolite.    See  Boussingaultite, 

Ceritb,  Min.  p.  413.— Bastnas,  cryst.,  shown  to  be  orthorhombic,  I A 1=  90*  4',  Wa  W 
=  129^  8',  anal.,  Norderukim,  (Efv.  Ak.  Stockholm,  xxvil,  551, 1870,  xxx.,  13, 187a 
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Obbolite,  Mm.  p.  470.— Saxony,  anal.,  Frenzd^  Jahrb.  Min.,  1878,  780. 

CERU88ITE,  Min.  p.  700.— Knilibaba  (Bnkowina),  oiyat.,  Zepha^nmeh^  Ber.  Ak.  Wien 
Ixii.,  439,  1870. 
Giyat.  memoir,  Kokadharow^  Min.  Bnafsl.,  vi.,  100. 
Cryst.,  new  forms,  and  discussion  of  twins,  Bchrauf^  Tsch.  Min.  Mitth.,  1^,  p.  203. 

Ghabazitb,  Min.  p.  434. — ^Discussion  of  composition,  with  analyses,  Kenngott^  J.  pr.  Oh., 
n.,  i,  123;  Bmrmekberg,  Pogg.,  cxlii.,  476 ;  anaL,  ZS.  G.  Ges.,  xd.,  84. 

Ghalcolite,  Min.  p.  685.— See  Torbeknitb. 

GnALCOHiCLiTE.  A  namo  used  by  Blomstrand  for  a  mineral  having  the  composition  SGuS, 
FeS^,  and  hence  synonymous  with  bomite  (see  Bammelsberg  Min.  Ghem.,  p.  115).  CSfy. 
Ak.  Stockholm,  xxrii,  p.  24,  1870. 

370  A.  Ohalcomorphite,  v.  Rath,  Fogg.  Ann.,  £ig.  Bd.  yi,  p.  376,  1873. 

Hexagonal,  a  (vert)  =  V8993.  Occurring  planes  0,  i,  1.  0:1  =  114*  24'.  Gleavage,  0 
distinct  H.  =5.  G.  =  2-54.  Lustre  vitreons.  Pyr.,  gives  water  in  a  matrass,  becoming 
white  and  lustreless.  B.B.,  fuses  with  dif&culty  on  the  edges,  curling  up  like  skoleoite. 
Soluble  in  HGl  with  the  separation  of  gelatinous  silica. 

Analysis  (L  c.)  on  0*26  gr.        §i  £l  Oa  £[  (and  some  C) 

25-4  40  447  16*4 

loss,  in  part  S^a,  9*5  =  10000. 

From  the  Laacher  See,  also  from  Niedermendig  in  the  Eif el.  Occurring  in  cavities  in 
limestone-indosnres  in  the  lava. 

Ghalcopiitllitb,  Min.  p.  571.— OomwaU«  analyses,  Churcfi^  J.  Gh.  Soc.,  IL,  viiL, 
168, 1870. 

Ghalcoftritb,  Min.  p.  65.— Gryst.  memoir,  A  Sadebeck,  ZS.  G.  Ges.,  xz.,  595,  1868; 
even  apparently  holohedraJ  forms  are  really  hemihedral,  same,  ib.,  zxiv.,  181,  1872. 
Tuscany,  analyses,  Bolt  Gom.  GeoL  Ital.,  1873,  239. 

68  A.  Ohalcopsnrrhotite,  Blomstrand,  (Efv.  Akad.  Stockholm,  xzvii,  p.  23,  1870. 
Massive.     Golor  like  that  of  pyrite  with  a  tinge  of  brown.    Hardness  nearest  that  of  chal- 
copyrite.     G.  =4-28. 
jbialysis  (1.  o.) 

Fe  Gn  S  residue 

i         48-22  12-98  8810  0-74=:  10009 


which  gives  the  formuU  Fe^GuS«  or  ^^®g  I  Fe  S» 


Occurs  at  Nya  Kopparberg,  Sweden,  in  small  imbedded  portions  with  magnetite,  spalerite* 
oalcite,  as  well  as  chondrodite,  the  mineral  most  characteristic  of  the  locality. 

Chalypite.  A  name  given  by  Shepard  to  a  compound  of  iron  and  carbon  found  by 
Forchhammer  as  a  leading  constituent  of  the  Niakomak  iron.  The  carbon  varied  from 
7-28  —  11.06  p.  c,  corresponding  to  the  formula  GFe*  (Am.  J.  Sci.,  IL,  xlviii.,  28,  1867). 
Meunier  uses  the  name  (Ann.  Gh.  Phys.,  IV.,  xvil ,  36, 1869),  and  introduces  another,  Oamp- 
bellite,  for  a  similar  compound,  G.  =  1'50  p.  c,  seemingly  contained  in  the  Gampbell  Go., 
Tenn.,  meteoric  iron,  which  was  analyzed  by  J.  L.  Smith  (Am,  J.  Sci,  II.,  xix,  159,  1855). 

GnAMASiTE,  Min.  16.— In  meteoric  iron,  Meunier^  Ann.  Gh.  Phys.,  IV.,  xvii.,  33. 

GniLDREKiTE,  Mm.  p.  579.— Tavistock,  anaL,  Chumf  ^  J.  Gh.  Soc.,  IL,  xi,  p.  103, 1873. 

Ghlorite.    See  Rifidolite,  Pboclobitb. 

Ghloritoid,  Min.  p.  604.— Ghatham  Go.,  No.  Garolina,  anal.,  Omth^  Am.  Pha  Soa 
Philad.,xiii,  899,  1873. 

138  A.  Ohlorocaldte.  Scaoohi,  Bend.  B.  Aocad.  Sa  Kapoli,  Oct,  1872  (ZS.  G.  Oea., 
xxiv.,  605). 
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Isometric.  In  small  crystals  with  cnbio,  octahedral  and  dodeoahedral  planes.  Ttaas^ 
parent)  sometimes  stained  a  light  violet.  Very  soluble,  deliquescing  readily.  *  Analysis  gavs 
58*76  p.  c.  CaClj,  the  residue  consisting  of  the  chlorides  of  potash,  soda  and  mau^fanese. 

Isomorphous  with  the  chlorides  of  potash  and  soda. 

Found  at  Vesuvius  in  the  bombs  thrown  out  during  the  eruption  in  April,  1873. 

Chondbodite,  Min.  p.  363.-— Composition  discussed,  Kenngott.  Nat.  Ges.  Ztirich,  adv., 
162,  1869. 

Pargas,  crystals  identical  with  humlte,  type  II„  KokaeJiarow^  Min.  Russl.,  YL,  73  et.  seq 

Nya-Kopparberg,  crystals  belonging  to  humite,  type  II.,  «.  Bath,  PogETt  cadiv.,  563,  1871. 

Found  in  the  Bdhmerwald,  near  Husine,  Krejd^  Ber.  Bohm.  Ges.  Pn^,  1873,  860. 

Brewster,  N.  Y.,  anal.,  Breidenhmigh,  Am.  J.  Sci.,  III.,  vl,  212;  altered  to  serpentine, 
J.  D,  Dana,  ibid.,  viiL,  875,  1874;  preliminary  notice  of  crystals,  in  which  it  is  shown  that 
while  the  majority  belong  to  the  second  type  (humite),  there  are  also  some  which  are  of 
typ^  IIL  The  same  planes  occur,  as  on  humite,  with  a  large  number  of  other  new  forms, 
the  kind  of  hemihedrism  is  the  same,  and  the  angles  are  nearly  identical.  E,  &  Dana^  ibid., 
ix.,  68,  1875. 

See  also  Humite. 

Chrohite,  Hin.  p.  158.— Analyses,  Eoksch.,  Min.  KussL,  V.,  161, 1867. 

Analyses,  Clauet,  Ann.  Ch.  Phys.,  IV.,  xvi.,  90. 

Monterey  Co.,  Cal.,  anal.,  E,  Oaldsmith.  Proc.  Aa  Philad.,  1878,  866. 

Hungary,  analyses,  Hoffmann^  Jahrb.  Min.,  1873,  878. 

See  Magnochromite. 

Chbompicotite,  J.  Petersen,  J.  pr.  Ch.,  cvi.,  137.    Appendix  L,  p.  8. 

CnRYBOBERTL,  Min.  p.  155.— Helsiugfors,  anaL,  F,  J.  WUk,  Jahrb.  Min.,  1868,  181 
Cryst.,ibid.,  1869,  856. 

Russia,  cryst,  new  forms,  Klein,  Jahrb.  Min.,  1869,  548 ;  1871,  479. 

Isomorphous  with  chrysolite,  Sadebeek,  Ber.  Ges.  Berlin,  May  17,  1870;  Jahib.  Min., 
1870,  628. 

Chrtsolite,  Min.  pi  256.— Laacher  See,  cryst.,  v.  Hath,  Pogg.,  cxxxv.,  579;  Yesuvius, 
twin,  ibid.,  p.  581. 

Bourbon  Isles,  red  variety  in  lava,  Fuchs,  Jahrb.  Min,,  1869,  577. 

Ab  constituent  of  rocks,  BtniS,  Ber.  Ak.  Wien,  Ivi.,  254 ;  same,  with  analyses,  Tichermaky 
ibid.,  p.  261 ;  from  meteorite  of  Lodran,  anal,  Tscfiermak,  ib.,  Ixi.,  467,  1870. 

Cryst.^  memoir,  Rokecfiarow,  Min.  Bussl.,  VI.,  1,  1870. 

From* the  PaUas  iron,  anal,  v.  Baumhauer,  Versl.  Med.  Ak.  Amsterdam,  v.,  362,  1871 ; 
from  Tjobe  (India),  meteorite,  anal.,  same,  ib.,  vL,  54,  1872. 

From  some  basalts  of  Bohemia,  anal.,  Farskv,  Ber.  Chem.  Ges.  Bohm.  (Zpr&vy,  eteX 
1872,  22. 

In  labradorite  rocks  of  N.  Hampshire,  anal.,  E.  8.  Dana,  Am.  J.  ScL,  III.,  ilL,  49,  1872. 

Snarum,  anal,  Pogg.,  cxlviii.,  329,  1878. 

CnRTSOTiLE,  Min.  p.  465.— See  Sbepbntinb. 

Chtjsite,  Min  p.  258. —Character  doubtful,  Basenbusch,  Jahrb.  Min.,  1872,  169. 

Cinnabar,  Mm.  p.  55.— Province  of  Lucca,  cryst,  showing  that  it  is  tetartohedral  like 
quarts,  Acfiiardi,  BoU.  Com.  GeoL  Ital.,  1871, 168.    Min.  Tosc.,  II..  p.  282. 
Pseudomorph  after  barite,  Durand,  Cal.  Acad.  Sci.,  iv.,  211,  1872. 

Olarite.  Sandberger  has  given  this  name  to  a  supposed  new  mineral  occurring  at  the 
Clara  mine,  near  Schapbach,  Kinxigthal.  The  chief  constituents  were  found  to  be  sulphur, 
antimony,  arsenic  and  copper.  Color  dark  steel-gray.  Apparently  orthorhombic,  with 
cleavage  perfect  in  one  (macrodiagonal)  direction.  Occurs  altered  to  ohalcopyrite ;  also 
affords  covellite  as  a  result  of  decomposition.  In  addition  to  these  minerals,  tetrahedrite 
has  been  found  at  the  same  mine,  and  in  larger  quantities  barite,  fluorite,  psilomelane  and 
Umonite.     Jahrb.  Min.,  1874,  960. 

Clatjstualite,  Mm.  43,  798.— Mendoza,  Domeyko,  2d  App.  Min.  ChiU,  p.  80, 1807;  4th 
^pp.,  p.  21,  1874.     Stdzner,  Tsch.  Min.  Mitth.,  1878,  254. 

Clinochlork,  Min.  p.  497.— Belonging  to  a  "  dino-hexagonal "  system,  Bchraitf,  TwOl 

Min.  Mitth..  1874,  161. 
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ChastexOa;  Penn.,  anal.,  Neminan^  Tsch.  Mm.  Mitth.)  1874, 176. 

Goal,  analyses,  showiii^  the  presence  of  solphttr  in  addition  to  ^t  combined  with  the 
iron  (as  FeSa),  Wormley^  Ohio  Oeol.  Eeport,  1870,  p.  412. 

OoBALTiTB,  Min.  p.  17.— Thermo-electrical  character,  Bo9e,  Pogg.,  cxlii,  1, 1871 ;  SehrauJ 
»nd  Dana,  Ber.  Ak.  Wien,  Iziz.,  156, 1874. 

CoBKULEOLACTiTE,  Petenmy  Jahrb.  Kin.,  1871,  853— Appendix  I.,  p.  8. 

JEM  Oenih  has  obecffved  a  similar  mineral  with  wavelUte  at  General  Trimble's  iron  mine, 
near  White  Horse  Station,  Chester  Valley  R.  B.,  Chester  Co.,  Penn  (the  locality  erroneonsly 
called  ^'  Steamboat  '*).  It  is  in  cryptociystalline,  bofa^oidal,  incmstations  of  a  pale  greenish 
blue  or  slor-blae  color.  An  analysis  of  nearly  pore  material  gave  him  :  P  86*81,  Si  88*27, 
Cu  4-25,  H  =  21-70,  quarts  0-64  =  101-07.  G.  =  2*696.  Neither  the  wayeUite  nor  any 
other  associated  mineral  contains  copper,  so  that  Dr.  Genth  regards  it  as  probably  belonging 
to  the  constitution  of  the  mineral  (priv.  contrib.). 

CoLXTMBXTB,  Hiu.  p.  515. — Bodenmais,  composition,  Hermann,  J.  pr.  Ch.,  dii.,  127,  1868 ; 
IL,  ii.,  2,  118. 

Gompoeition,  Hammdsberg,  ZS.  G.  Ges.,  zxi.,  555,  1869. 

From  New  England,  Shepard,  Am.  J.  Sci,,  II.,  L,  90, 1870. 

Relation  to  wolframite,  Jerenunew.  Jahrb.  Min.,  1878,  421 ;  also  Oroth^adi  Atvruni,  Pogff., 
cxlix.,  235,  1878.  '  "^     '  »         .        »  ,    «w , 

San  Roque,  Argentine  Republic,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1878,  224. 

OoFiAPlTB,  Min.  p.  655.— AnaL,  Domeyko,  4th  Append.  Min.  Chili,  p.  7, 1874. 

Copper,  Min.  p.  14.— Wallaroo,  Sehrauf,  Tsch.  Min.  Mitth.,  1872,  55;  artificial  crystals, 
ibid.,  1873,  290. 

Ciyst.  note,  ZerrenneTy  Tsch.  Min.  Mitth.,  1874,  94. 

Remarkable  crystal,  Kt/kseharoio,  Verb.  Min.  Ge&  St.  Pet.,  IL,  vii.  (Jahrb.  Min.,  1873, 421). 

Co<tniMBiTB,  Min.  p.  650.— Atacama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  6, 1874. 

CoRKiTB.  Adam,  Tableau  Min.,  1869,  p.  49.  A  synonym  of  beudantite.  Levy  (Dana 
Min.,  p.  589). 

CORNWALLITB,  Min.  p.  569. — ^Analyses  by  Church,  confirming  it  as  a  good  species,  but 

flying  a  smaller  amount  of  tL  (about  8  p.  o.)  than  in  the  analysis  by  Lereh  (L  c. ),  J.  Ch.  Soc., 
L,vi.,  276, 1868. 

CoBUKDOPmLiTB,  Min.  p.  504.— Chester,  Mass.,  anal.,  Eat(m,  Am.  J.  ScL,  II.,  xlvi, 
258,  1868. 

CoRUiroUM,  Min.  p.  137.— Pelham,  "Siasa. ,' Adams.  Am.  J.  ScL,  IL,  zliz.,  271. 

No.  Carolina,  Am.  J.  Sd,  III,,  iii,  301 :  same.  Shepard,  ibid.,  iv.,  109,  172,  1872 ;  some 
(also  Montana),  occurrence  described,  J,  h,  8ndia,  ib.,  vi.,  180. 

Chester  Co.,  Penn.,  Proc.  Acad.  Philad.,  1872,  238,  260. 

Ceylon  (sapphire),  cryst,  Klein,  Jahrb.  Min.,  1871,  486. 

No.  Carolina,  complete  description  of  occurrence,  analyses,  and  enumerarion  of  various 
minerals  as  alteration  products,  Genih,  Am.  Phil.  Soa  Philad.,  ziil,  861,  1873. 

CoBALZTB,  Min.  p.  797.— Found  at  Rezbanya»  Fremel,  Jahrb.  Min.,  1874,  681. 

CoTUNNiTB^  Min.  p.  117.— Vesuvins,  Scaechi,  Atti  Aocad.  Sd.  Napoli,  (read)  March,  1870. 

Crocedolitb,  Min.  p.  243.— Altered  to  Faserquars,  Wtbd,  Jahrb.  Min.,  1878,  867. 

Cbonotedtitb,  Min.  p.  503.— Cornwall,  analyses,  and  ciyst.  description  (an  illustration 
of  hemimorphism  of  a  very  interesting  kind),  Maskelyne  and  Flight,  J.  Ch.  Soc.,  IL,  iz., 
9, 1871. 

Oryoconlte.  Kryokonit,  N(yrdeMkiold,  OBfv.  Ak.  Stockholm,  1^1,  298;  1874,  8.  (Pogg., 
Ann.,  e^,  161,  1874 ;  Geol.  Mag.,  in.,  855,  1872.) 

Nordenskiold  has  given  the  name  cryoconite  to  the  powder  found  by  him  in  Greenland 
covering  the  surface  of  land  ice,  as  also  at  a  distance  of  30  miles  from  the  coast.  It  formed 
a  layer  of  gray  powder,  sometimes  several  millimetres  in  thickness,  and  often  agglomerated 
into  small  round  balls  of  loose  consistency.    Under  the  microscope  it  was  seen  to  consist  for 
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tbe  moBb  part  of  colorless,  ciystalline,  angular  grains ;  there  were  also  some  organic  partkdeN, 
some  transparent  fragments  showing  oJ^rage  surfaces  (feldspar  ?),  green  dystalline  frag- 
ments (augite  ?),  and  blade,  opaque  magnetic  particles.    An  analysis  gave  Q,  lAndstrcm  (I.  c) 
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water,  organic  matter  (ignited  at  100°)  =  2*86,  hygroscopic  water  0*34  =  100'12. 

Kordenskidld  states  that  the  amount  of  foreign  constituents  (named  above)  is  very  small, 
BO  that  if  the  transparent  grains  aU  bdong  to  ths  same  mineral,  its  composition  can  be  de- 
duced from  the  analysis,  the  oxygen  ratio  for  ft  :  &  :  Si  =  2 :  3  :  14,  and  the  formula  as 
given  by  him  is  2ft  Si^  +  ^iSi*  +  ^.  Its  specific  gravity  was  2'63  (21**  Ot  hardness  inconsid- 
erable, and  crystalline  form  monodinia  The  magnetic  partides  contain  metallic  iron,  with 
cobalt  and  probably  nickel  In  regard  to  the  source  of  the  powder,  the  conclusion  arrived 
at  is  that  it  must  either  have  come  from  Jan  Mayen,  or  from  some  unknown  volcanic  region 
in  the  interior  of  Greenland,  or  else  it  must  be  of  eoemical  origin. 

The  oxygen  ratio  given  is  a  very  unlikely  one,  and  there  seems  to  be  no  sufficient  ground 
for  considering  the  material  essentially  homogeneous,  as  claimed  by  Nordenskidld.  The 
composition  is  very  dosely  that  of  an  oligodase-trachyte,  so  that  the  ctyoconite  may  be 
properly,  as  he  calls  it,  a  *^  trachytic  dust/' 

Cbyolite,  Min.  p.  126.— Manufacture  of  soda  from,  J.  Z.  Bmith^  Ghem.  News,  mriii.,  270, 

1871. 

Cryptomobphitb,  Min.  p.  599.— ExtensiTe  deposits  in  Nevada,  Am.  J.  ScL,  IDL,  iy.,  146. 
—See  Priceite. 

Crystallites.  A  name  given  by  Vogelsang  to  the  forms,  often  observed  especially  in 
igneous  rocks,  which  show  a  regular  arrangement  or  grouping,  but  have  not  the  properties  of 
ciystals,  particularly  not  their  regular  exterior  form.  They  seem  to  form  an  intermediate 
step  between  amorphous  matter  and  true  ciystals.  See  Vogelsang, — DiB  Ebystalliten, 
Bonn,  1875,  this  App.  p.  vi.  To  the  crystallites,  Vogelsang  has  given  a  variet>^  of  names 
according  to  their  form  or  appearance :  Olobuiites  (Vogelsang,  p.  13),  margarites  (p.  19), 
ImgiUites  (p.  21,  112;,  epMroUtee  (p.  181),  eumtiUtes  (p.  134),  globosph&ritea  (p.  134),  bdcmoa- 
pharitee  (p.  135),  fdBcipharitee  (p.  lSo)^grano9phdritee  (p.  135).  See  also  Ferrite^  OpadU^ 
Viridite. 

GuBANiTE,  Min.  p.  65.— Found  at  Tunaberg,  Eafvdtorp,  Sweden,  analyses,  Cleve,  GeoL 
For.  Forh.  Stockholm,  I.,  105,  1873. 

Oulsageeite.    See  Jeffebisite. 

Cuprite,  Min.  p.  183,— Liskeard,  Cornwall,  cryst.  (i-|  new),  Schrauf.  Tsch.  Min.  Mitth., 
1871,106. 

CuPROAPATiTE.  Adam,  Tableau,  Min.,  1869,  p.  45.  An  apatite  from  ChUi,  containing 
20-93  p.  c.  Cu ;  analyzed  by  Field  (Dana  Min.,  p.  532.) 

669  A.  Oupromagnesite.  Seaeehi,  Bend.  R.  Accad.  Sc.  Napoli,  Oct.,  1872  (ZS.  G.  Gea, 
xxiv. ,  506).  Found  at  Vesuvius  as  a  product  of  the  eruption  of  April,  1872,  in  bluicAi-greeD 
crusts,  consisting  of  copper  vitriol  and  sulphate  of  magnesia.  From  the  solution  ctystalb  are 
obtained  having  the  composition  (Cu  iJfg)  8  +  7  fif,  and  isomorphous  with  iron  vitriol. 

Cyanite,  Min.  p.  375.— No.  Carolina,  with  corundum,  Genth,  Proc  Am.  PhiL  Soc.  Philad., 
xiii,  881,1878. 

Cyanochalcite,  JBermann,  J.  pr.  Ch.,  cvi.,  65.— Appendix  I,  p.  4. 

CYA170TRICH1TE,  Mlu.  p.  666. — Cap  Garonne,  note  by  Pisani,  C.  R.,  Ixx.,  1004,  1870. 

Cymatolitb,  Min.  p.  465.— Optical  characters,  Bauer^  ZS.  G.  Ges.,  xxvl,  186, 1874. 

CxTPBOSCnEELiTE,  Min.  p.  606.— Chili,  analyses,  Domeyko,  2d  Append.  Min.  Chxl],  p.  3 
1867. 

616  A.  Onprotungstite.  Tungstate  de  cuivre,  Domeyko,  Ann.  des  Mines,  VI.,  xvl,  p 
587, 1869.    Cupzotongstite,  Adam,  TaUeau  Min.,  1869,  p.  32. 
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Amorphous,  forming  cmsts  of  one  or  two  mm.  thickness,  enyeloping  small,  hard,  glittering 
kernels  of  cnpreons  scheelite  (the  latter  green  in  color). 

Color  yellowish-green.  Streak  bright  gnreenish-yellow.  Analyses  of  fragments  taken  with 
a  knife  £:om  different  cmsts. 

W  Cq  9e  Oa  Te8idne(Si)  fi 

1.  557  4-2  2-1  2-4  4-5 

2.  66-48  80-68  2-53  2*00         887  4-62=10013 
8.    55-54  28-15  8*62  1-00         6*00  4-62==  99*08 

Analysis  (2)  was  made  on  what  was  regarded  as  the  porest  material.  Part  of  the  iron 
probably  belongs  with  the  residue  (Si).  The  composition  is  expressed  by  the  formula  W'Ou, 
there  being  also  some  W'Ca  present. 

On  charcoal  blackens,  and  fuses  easily  to  a  black  globule,  slightly  porous,  and  with  an 
nneven  surface.  In  the  closed  tube  giyes  water,  at  a  red  heat  loses  4^  p.  c.  Easily  decomposed 
by  nitric  add,  even  in  the  cold,  giving  a  yellow  residue  soluble  in  ammonia,  and  a  solu- 
tion strongly  colored  by  copper. 

Found  near  the  copper  mines  of  Llannico  in  the  environs  of  Santiago,  Chili.  The  cupro- 
BcheeUte  (Dana  Min.  p.  606)  associated  with  the  cuprotungsUte  had  sometimes  a  rich  dark 
green  color,  also  a  clear  green  color  with  a  tint  of  yellow ;  lustre  vitreous  or  rednous,  with 
an  imperfect  lamellar  structure.    H.  =4.    An  analysis  gave : 

W  9e  On  Oa  ign         insoL 

(7600)  1-55  5-10  15-25  1-70  040=100 

The  ordinary  scheelite  also  ooonzs  at  the  same  locality,  but  is  easily  distinguished  by  its 
superior  hardness. 

Ctxprovanaditb.  Adam,  Tableau  Min. ,  1869,  p.  88.  Syn.  of  chileite,  1858,  Dana  Min., 
p.  612. 

Dauourite,  Min.  p.  487.— HorrsjSberget,  anaL,  iyabMin,  CEfv.  Ak.  Stockh.,  zzv.,87, 
1868. 

As  a  result  of  decomposition,  anal.,  Ticfiermak^Ber.  Ak.  Wien,  IviiL,  16,  1868. 

Salm  Chateau,  anaL,  JSoniMak  and  Datreua^  Bull.  Acad.  Boy.  Belg.,  II.,  zxziii.,  824,  1872. 

Optical  character,  Bauer,  ZS.  G.  Ges.,  xxvi..  188. 

No.  Carolina,  associated  with  corundum,  analyses,  Oenth,  Am.  Phil  Soa  Philad.,  ziii.,  884, 
1873. 

A  variety  of  damourite  has  been  called  Stebliisoitb  by  J,  P.  Cooke  (Mem.  Am.  Ac.  Bos- 
ton, 1874,  p.  89). 

It  agrees  with  damourite  in  physical  properties,  but  differs  in  the  value  of  the  optic-axia] 
angle.  Biaxial  divergence  about  70*  (damourite  10*-12**),  plane  of  axes  parallel  to  the  shortex 
di^onaL    Dispersion  small.    Analysis  by  C  £.  Munroe.  (L  c.) 
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Regarding  the  water  as  basio  with  the  protoxides,  the  atomic  ratio  becomes  Si :  S:  ft== 
4 :  8  :  1  (as  in  damourite). 

Found  at  Sterling,  Mass.,  associated  with  spodumene  in  the  vein  of  a  large  bowlder  rook. 
(This  same  name  was  given  by  Alger  to  the  zincite  of  New  Jersey.) 

Danaite  (arsenopyrite),  Min.  p.  78.— Belation  to  glaucodot,  IMi&rmak,  Ber;  Ak.  Wien. 
Iv.,  447,  1867. 

San  Jose,  anal.,  Domeyko  2d  App.  Min.  Chili,  p.  18, 1867. 

Shown  to  possess  positive  and  negative  thermo-eleotrical  varieties,  Sohrauf  and  Dana, 
Ber.  Ak.  Wien,  Ixix,  152, 1874. 

Datolite,  Min.  p.  880.— Isomorphons  with  eudase  and  gadoUnite,  BammeMerg^  ZS.  0. 
fies.,  xxL,  807.    See  Eudase. 

Andreasberg,  anaL,  Letnberg^  ZS.  G.  Ges.,  xxiv.,  p.  250,  1872. 

Bergen  Hill,  ciyst  monograph,  new  forms,  E,  8.  l)anaf  Am.  J.  Sd,  IIL,  iv.,  16, 1872. 

Arendal,  Toggiana,  etc.,  eryst.,  ^nuToeration  of  all  known  planes,  with  the  addition  ot  somt 
new  ones,  E.  8.  Dana,  Tsch.  Min.  Mitth.,  1874, 1. 
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Santa  Clara,  CaL,  associated  with  garnet  and  idocrase,  J!  L,  SmUh.  Am.  J.  SdL,  TIL,  Tiii, 
434, 1874. 

Dauberite,  Adam,  Tableau  Min.,  1869,  p.  64.  Synonym  of  zippeite,  Haidinger,  Handb. 
1845.    BanaMin.,  p.  667. 

Dawsonite,  B,  J,  EarHngUm^  Can.  Nat,  vol.  vii.,  p.  805, 1874. 

Monodinic  with  C = 105**  ?  In  thin  bladed  crystals,  sometimes  somewhat  fibrous.  Doable 
refracting.  H.  =  8.  G.  =  d*40.  Lustre  vitreooa  Color  white.  Transparent  to  tnuis 
lucent. 

Analysis  (L  o.)  Harrington. 

^  %  Oa  fTa  &  ti  0  Si 

1.  82-84  tr  6-95  2020      O'dd  11-01  20-88       0*40  =  101*56 

2.  82-68  (IPetr)  045         5-65  20-17  [1082]         30-72  =10000 

The  two  analyses,  made  at  different  times,  show  considerable  constancy  of  compositioQ, 
and  seem  to  point  to  *'  a  hydrous  carbonate  of  alumina,  lime  and  soda,  or  perhaps  a  oom- 
pouad  consisting  of  a  hydrate  of  alumina  combined  with  carbonates  of  lime  and  soda." 

There  is  approximately  the  quantity  of  water  required  to  form  a  di-hydrate  of  alumina, 
and  nearly  enough  carbonic  acid  to  form  a  neutral  carbonate  of  lime  and  bicarbonate  of  aoda. 
If  it  be  a  carbonate  of  alumina,  it  gives  the  mineral  peculiar  interest  as  being  a  oompoiond, 
not  surely  identified  hitherto  either  in  nature  (see  hovite,  Dana  Min.,  p.  709),  nor  in  the  la> 
boratory. 

Dkchenite,  Min.  p.  609.— Crfst.,  Schrauf^  Ber.  Ak.  Wien,  Ixiii,  167, 1871. 

178  A.  Delafossite,  O,  Friedd,  C.  R.,  Izxrii.,  p.  211,  1878. 

In  small  crystalline  plates,  cleavable  into  thin  opaque  lamellte.      H.  s=  2*5,  O.  =  5-07. 
Color  dark  gjay  like  graphite,  with  a  more  decided  metallic  lustre.     Streak  blackish-gray. 
An  analysis  gave  Friedel  (L  c.) 

^  l?e  £1 

47-46  47-99  852  =  98.96 

This  corresponds  to  ¥'e,^,  (but  is  it  not  a  mixture  ?) 

B.B.  Fusible  with  difficulty,  coloring  the  fiame  green.  Easily  soluble  in  HCl,  even  in  the 
cold. 

Found  on  yellowish-white  lithomarge  from  the  region  of  Katharinenburg,  Siberia,  perhaps 
also  from  Bohemia.    Named  for  the  mineralogist  Ddafosse. 

Delessite,  Min.  p.  497.— Filling  cayities  in  an  amygdaloid,  Nova  Scotia,  anal,  Ea/m^ 
phiL  Mag.,  IV.,  xxxvil,  269. 

DEHNBAcniTE.  Adam,  Tableau  Min.,  1869,  p.  49.  A  i^ouym  of  beudantite,  Zei^, 
(Dana  Min.,  p. 


Descloizite,  Min.  p.  609.— Wheatly  mine,  Penn.,  J,  L,  Smithy  Am.  J.  ScL,  IL,  zlviii., 
137,  1869. 
Note  by  Kmngott,  Jahrb.  Nat.  Ges.  Zurich,  xvi.,  137,  1871. 
Cryst.,  Schrauf,  Ber.  Ak.  Wien,  bdiL,  167,  1871. 

Dowalquite.    See  Ardbnkitb. 

Deweylfte,  Min.  p.  469.— Probably  derived  from  the  decomposition  of  albite,  aoaL, 
Leeds,  Am.  ChemlBt,  iv.,  64,  1878. 

DiABANTACHRONKTi<r,  Lieb6^  Jahrb.  Min.,  1870, 1.— -Appendix  L,  p.  4.  See  also  Kma^ 
gott,  Jahrb.  Min.,  1871,  51. 

DiALLAOE,  Min.  p.  215.— Relation  to  minerals  of  the  pyroxene  group,  Tsc^iermak^  ICn. 
Mitth.,  1871,  25;  Strong,  ibid.,  1872,  274. 

DiAHOKD,  Min.  p.  21.— Oocoxrence  described,  Kokseharow^  Min.  BuasL,  V.,  873*.  Yl, 
190  et  seq. 

Fouud  at  Dlaschkovitz,  Bohemia,  ikhafarik,  Pogg.,  cxzziz.,  188,  1870 ;  ibid.,  cod..  836; 
Zepharowich  throws  doubt  upon  the  matter,  ibid.,  csl.,  652. 
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TiewB  on  the  origin  of,  W.  B.  Clarke,  Ch.  News,  xxiy.,  16,  40,  64,  78. 

Probably  eziste  with  the  platinum  of  Oregon,  WceMeTy  Am.  J.  Sd.,  IL,  zlyiiL,  441. 

Probable  existence  in  the  gold  washings  of  California,  with  zircons  and  topas,  SiUiman 
Am.  J.  Sci.,  m.,  ▼.,  884 ;  found  at  Cherokee,  Butte  Co.,  Cal.,  same,  ib.,  vi,  133, 1873. 

Behavior  on  heating,  Rose,  Pogg.,  cxlviii.,  497;  ▼.  Schrotter,  Ber.  Ak.  Wien,  Ixiii,  462, 
1871 ;  Baumhauer,  Vers.  Need.  Ak.  Amsterdam,  II.,  vii,  200,  1873. 

A  uniaxial  crystal,  Scbrauf,  Tsoh.  Min.  Mitth.,  1878,  289. 

Enop  has  shown  that  the  supposed  diamonds  of  Jeremejew  do  not  exist  in  the  xanto- 
phyllite  (Jahrb.  Min.,  1871,  27«'> ;  Appendix  L,  p.  19).  On  the  contrary,  the  appearances  axe 
due,  not  to  inclosed  crystals,  but  to  cavities  which,  says  Knop,  owe  tiieir  existence  to  the 
corroding  influence  of  adds  either  in  nature  or  in  the  laboratory  (Jahrb.  Min, ,  1872,  786). 

DiAPnoRiTB,  Zepharavi(^  Ber.  Ak.  Wlen,  Ixiii,  180;  Appendix  I.,  p.  4. 

DiASPOBE,  Min.  p.  168.— Chester  Ca,  Penn.,  anaL,  Sharpies,  Am.  J.  Sd.,  U.,  xItil, 
819,  186& 
Urals,  near  Mxamorsk,  anal.,  containing  P«Os,  Hermann,  J.  pr.  Ch.,  CTi»  70,  1869. 
Chester,  Mass.,  containing  phosphoric  add,  Shepard,  Am.  J.  Sd.,  II.,  1.,  96,  1870. 
No.  Carolina,  oocurrenoe  described,  Qenth,  Am.  PhiL  Soo.  Philad.,  xiii.,  872, 1878. 

DiMORPniTE  (Scacchi),  Min.  p.  28,-'KmngctimggesbB  that  both  iypes  of  this  spedes  are 
to  be  referred  to  orpiment  (auripigment),  Jahrb.  Mm.,  1870,  587. 

DiopsrDE,  Min.  p.  214. — From  the  chrysolite  bombs  of  the  Eifel,  Bammdsherg,  Pogg., 
Gxli.,  516. 
Belatlon  to  nunerals  of  the  pyroxene  group,  Tsehermak,  Tsch.  Min.  Mitth.,  1871,  21. 

DiOPTASE,  Min.  p.  248.— Composition,  BammeUberg,  ZS.  G.  Ges.,  xx.,  536, 1868. 

Dolomite,  Min.  p.  681. — Brewster,  N.  Y.,  altered  to  serpentine;   to  bmdte;  pseudo- 
morph  after  chondrodite,  J,  D,  Dana,  Km.  J.  Sd.,  III.,  yiii,  875«  1874. 
Pseudomorph  after  garnet,  Lauhe,  JLotos,  xxii.,  209,  1872. 
Analyses,  L&mherg,  ZS.  G.  Ges.,  xxiv.,  218  et  seq.,  1872. 

Domeykite,  Min.  p.  36.— Analyses,  Fremd,  Jahrb.  Min.,  1878,  26. 
Zwickau,  Weisbach,  Jahrb.  Min.,  1878,  64. 

634  B.  Dolerophanite,  ScaecJii,  Note  Mineralogiche,  p.  22,  Napoli,  1873.  Extract  from 
Atti  Acad.  ScL  Napoli,  v.  (read  1870). 

Monodinic.  Obserred  planes,  ii,  »*-i,  0;  -i-»*,  4-i,  l-i,  1-i,  H;  1,  -3 ;  }.f ;  -J-},  -54,  W 
1-^;  -H.  C=113»  52'.  a  (vert)  :  b  :  <?=  0-9962:  1  ;  0^753.  i'-» A 1  =  70*  8',  «Al  = 
141'*  5',  OaI  =110''  9'.  Crystals  small,  rarely  having  a  diameter  of  more  than  two  milli- 
metres.   Well  polished.     Opaque.     Color  brown.    Powder  brownish-yellow. 

Composition  CuiS.    Analyses : 

Cu  S  insoluble        loss 

1.  62-27  8607  1-22  0-44  =  100. 

2.  65-20  88*49  rsT         =100. 

A  little  OuS  accompanying  the  dolerophanite  is  probably  the  occasion  of  the  excess  of  S. 

Kept  for  some  time  in  water,  the  crystals  dissolve  in  part,  giving  a  blue  solution ;  they 
preserve  their  form,  however,  though  tiie  color  changes  from  brown  to  bluish.  Dissolves 
easily  in  nitric  acid.  B.B.,  fuses,  leaving  a  black  sooriaoeous  residue.  Unaltered  at  a  tem- 
perature of  260*.    With  the  fluxes  gives  reaction  for  copper. 

Found  by  Scaochi  at  Vesuvius,  having  been  produced  by  sublimation  during  the  eruption 
of  October,  1868.     The  name  is  derived  hik9p6s,  falladous,  ^ctiiw,  to  appear. 

See  also  Hydrocyanite. 

459  A.  Dudleyite,  Genth,  Am.  PhU.  Soc.  Philad., xiii.,  p. 404, 1873. 
Has  the  form  of  margarite,  from  the  alteration  of  which  it  has  been  made.     Color  soft 
bronze,  or  brownish-yellow ;  lustre,  pearly. 


Analysis  (1.  c.) 

s 


Si  £l  9e  ^e  Mg  lA         t%  ti  ign 

S2-42       28-42       4*99       1-72       16§7       019       1-62       066       13-43=100-12 
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Oxygen  ratio  ft  ;  fi :  Si :  fi=6  :  13 :  14  :  10  nearly,  or  2(8  ft,  2Si)+4(»,  38i)+10  fi. 

Exfoliates  slightly  on  heating,  and  fuses  with  difBcnlly  to  a  brownish-yellow  blebl^ 
mass.  Easily  decomposed  byhydrochlorio  acid  with  separation  of  silica  in  scales.  Found 
at  the  Cullakenee  Mine,  Clay  Co.,  N.  Carolina,  and  in  laxger  quantity  with  maigarite  atl>nd- 
leyyille,  Alabama. 

DUFRENITK,  Min.  p.  683.— St.  Benigna,  Bohemia,  anaL,  Bnicky,  Ber.  Ak.  Wien,  Ivi.,  «, 

1867. 

DUFRENOTSITE,  Min.  p.  92. —Switzerland,  anal.,  Chem.  News,  xxx.,  103,  1874. 

DuRAivaiTB,  Brush,  Am.  J.  Sd.,  IL,  xlylii,  179.  Appendix  I.,  p.  4 — ^Note  on  oompoeitloii, 
Kmngott^  Jahrb.  Min. ,  1870,  783.  Oiyst  description,  De»  CUmeavz^  Ann.  Ch.  Phys.,  iy.,  1875. 

Dtbcbasitb,  Min.  p.  35.— Appendix  I.,  p.  5. 

EiCBOLiTE,  Min.  p.  117.— Chill,  several  analyses  by  Moesta  (Marbuiv,  1859)  quoted  bv 
Domeyko,  3d  Append.,  Min.  Chili,  1871.  v  e,  /  h  / 

El^olite,  Min.  p.  827.— Investigated  miorosoopically,  Zirkd^  Jahxb.  Min.,  1870,  810. 

Embkithritb,  Min.  99. — See  BovkmgeHU, 

Eherald,  Min.  245.— See  BeryL 

Emplectitb,  Min.  p.  86.— Ohristophsan,  nearFrendenstadt,  anal.,  Petenen^  Jahrb.  ICn.. 
1869,847. 

Enargite,  Min.  p.  107.— Morning  Star  Mine,  CaL,  anaL,  Boot^  Am.  J.  Sd.,  IL,  xlvL,  201, 
1868. 

Peru,  anal.,  Ac/tiardi,  Lettera  a  Carlo  Begnoli  sopra  alcuni  Min.  del  Peru,  p.  19,  Pisa, 
1870.     See  also  Domeyko,  2d  App.  Min.  Chili,  p.  20,  1867. 

Occurrence  in  southern  Utah  described,  Silliman,  Am.  J.  Sd.,  in.,  vl,  126, 1878. 

FamaUna  Mts.,  Argentine  Etepublic,  analyses  and  description  of  occurrence,  Stdtner^  Tsdi. 
Min.  Mitth. ,  1873,  241, 249  ;  Catamarca,  anaL,  Domeyko,  8d  App. ,  Min.  Chili.  See  FamaUnUej 
Luzonite, 

EN8TATITB,  Min.  p.  208. — In  meteoric  iron  of  Breitenbach,  cryst.  form  described,  9.  Ltmg^ 
Ber.  Ak.  Wien,  lix.,  848, 1869  (Pogg.,  cxxxix.,  315, 1870) :  analysis  YijMaskdyne^  Proc.  Boy. 
Soc.,  xviL,  370,   1809  (Phil.  Trans.,  clxi.,  360,  1871). 

In  Shalka  meteorite,  anaL,  Maskdyne^  Phil.  Trana  dxi.,  366,  1871 ;  in  Busti  (Inda)  mete- 
orite, same,  Proc  Roy.  Soc,  xvii,  151,  1869-70. 

From  some  basalts  of  Bohemia,  anal.,  Farsky,  Ber.  Bohm.  Chem.  Ges.,  L,  27,  1873 
(Zpravy,  etc). 

In  meteorites,  liammdsberg,  Pogg.,  cxL,  315 ;  <7.  L.  SmWiy  Am.  J.  Sd.,  IIL,  v.,  108, 1873. 

Brewster,  N.  Y.,  analysis,  Brddenbaugh,  Am.  J.  Sd.,  III.,  vi.,  211,  1878;  altered  to  ser- 
pentine, J,  D.  Dana,  ibid.,  viii,  375,  1874. 

See  also  BramUe. 

234  A.  Victorite,  MmrUer^  Ber.  Ak.  Wien,  Ixi,  p.  26,  1870. 

Occurs  in  needle-like  crystals  in  cavities  in  the  meteoric  iron  from  CordHlere,  Deeaa,  ChUL 
Crystals  0*3  mm.  in  length  and  0'07  in  width,  appearing  under  the  microscope  as  six-sided 
prisms  with  four-sided  pyramids ;  they  are  grouped  together  in  a  rosette.  Examined  crystal- 
lographically  by  Des  Cloizeaux,  as  follows  : 

1 A  U  (^'w)=134''  8-20';  »-i  A  ii  (yA')=90"  40';  (^'m)=46";  /A  Al  (wiA')=137'  20':  I A 1 
(w77>')=93"-93''  40';  iAt-i  (A'w)=136°  25'-185"  40';  I A  «  {g'm)-\U%  184''  40';  /a  i  (over 
i-i)  (mm)=88°  40'.  In  polarized  light  shows  bright  colors.  Fracture  conchoidal,  no  deavage 
observed.  Colorless  (showing  absence  of  iron).  B.B.  infusible,  not  attacked  by  adds.  Mconier 
considers  the  victorite  as  a  variety  of  enstatite  entirely  free  from  icon. 

EosiTE,  8c7iraufy  Ber.  Ak.  Wien.— Appendix  I.,  p.  5. 

EPiBonLANOBRiTB,  Websk^y  ZS.  G.  (les.,  1869,  747, — ^Appendix  L,  p.  6. 

Epidote,  Min.  p.  281. — Ciyst.  memoir,  homomorphous  with  azurite,  Schra'uf^  Ber.  Ak. 
Wien,lxiv.,  159,  1871. 
Striegau,  cxys^  description  (new  forms),  E.  Becker^  Eoskch.  Min.  BuBaL,y.,  866. 
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Composition  dlscusBed,  Eenngott,  Jahrb.  MiiL,  1871,  449. 

Unteisulzbach,  cryst  descriptioii,  Bregma,  Tsch.  Min.  Hitth.,  1871,  49;  C7.  KUiny  Jahrb. 
Min.,  1872,  113,  132 ;  optical  properties  determined  witb  great  precision,  Kldn^  ibid.,  1874, 
1 ;  analyses,  Eammehberg,  ZS.  G.  Ges.,  xxiv.,  69;  xxiv.,  649  ;  Ludwig,  ibid.,  xxir.,  466  (Tsch. 
Min,  Mitth.,  1872,  187);  «.  Dranche.  Jahrb.  Min.,  1872,  120 ;  i?.  KoUM,  Ber.  Ak.  Wien,  IrvL, 
200,  1872  :  see  also  Jahrb.  Min.,  1878,  422. 

The  ani^yses  of  Ludwig  (1.  c.)  show  the  presence  of  about  2  p.  a  of  water  as  an  essentia] 
constituent  of  epidote.  In  this  Bammelsbeig  finally  coincides  (1.  c. ).  Acoording  to  the  f  ormex 
the  composition  is  expressed  by  the  formula  Sia  Ala  Ca4  HvOaa  (earUer  obtained  by  Tschermak, 
and  Kenngott) ;  this  gives  the  ozgyen  ratio  for  ^,  ^  fi,  Si=l :  4 :  9 :  12. 

EpiasKiTB. — ^Appendix  I.,  p.  6. 

Epiphakite,  Igelstrom,  (Efv.  Ak.  Stodch.,  1868, 29.— Appendix  L,  6. 

BpisriiiBrrE,  Min.  p.  443.— Glatz,  Silesia,  oiyst.  Bammdaberg,  ZS.  G.  Gea,  xxi.,  90; 
TTtfdUy,  ibid.,  xxi.,  100,  1869. 

Liinddsdorrsfjall,  Sweden,  anal,  (result  somewhat  doubtful,  possibly  a  new  mineral), 
JgeUtrom,  Jahrb.  Min.,  1871,  861. 

Ersbtite,  Min.  p.  861.— Paigas,  analyses,  v.  Bath  concludes  that  this  mineral  should  b« 
placed  in  the  scapolite  group,  Pogg.,  cxliT.,884;  Wiik,  CEfr.  Finsk.  Vet.  Soo.,  xiii.,  79, 
1870-71.    See  also  Wiik,  CBfv.  Pinsk.  Vet  Soc.,  xiy.,  26, 1871-72. 

Ertthiute,  Min.  p.  558.— Wittichen,  Baden,  ansl,  Petersen,  ^o«e-%  czzxiy.,  86. 

148  A.  Erythrosidaxito,  SoaeofU,  Rend.  R.  Aco.  ScL  NapoU,  Oct.,  1872  (ZS.  G.  Ges., 
xxiv.,  505).  Orthorhombio,  with  two  zones  affording  angles  110"  and  92°.  Color  red. 
Very  soluble.  Composition  expressed  by  the  formula  2KaCl+Pe«  CU  +  2^.  Found  at  Vesu- 
Tius  imbedded  in  the  lava  of  April,  1872,  and  undoubtedly  formed  by  sublimation  at  that  time. 

Related  to  Kremezsite. 

EssiARKiT^c,  Des  Cloizeaux  has  shown  that  there  are  two  minerals,  from  the  same  locality, 
which  have  borne  this  name.  One  is  a  true  praseoUte  (fahlunite,  Dana,  Min.,  p.  485),  the 
other  in  orystaUine  form,  and  in  composition,  approaches  veiy  near  to  anorthite,  Ann.  Ch. 
Phys.,  IV.,  xix.,  176,  1870. 

688  A.  Ettringite,  Lehmann,  Jahrb.  Min. ,  1874,  278. 

Hexagonal  a  (vert  )= 0-9434.  Occurring  planes  (?,  /,  1,  i  /A  1=137*  27',  1  Ai=162*  14'. 
In  minute  needle-like  prismatic  crystals,  seldom  more  than  8  mm.  in  length,  thickness  ^  to 
imm.  Cleavage  prismatic  peifect.  H.=about2.  G.= 1*7504.  In  appearance  very  similar 
to  chaloomorphite. 

Analysis,  Lehmann,  1.  a  (on  0*3628  gr.). 

Xl  Ca  §  it  loss  (probably  S) 

7-76  27-27  16-64  45-82  2*51  =        lOOOO 

Lehmann  gives  the  formula  £l,  8S  +  6  (Ca  ]^4'26  aq. 

Occurs  in  cavities  in  the  limestone-indosures  in  lava  of  the  Bellenberg  at  Ettringen  and 
Mayen,  in  the  district  of  Laach. 

EucLASE,  Min.  p.  879. — Isomoiphous  with  datolite  and  gadolinite,  Rammelsberg,  ZS.  G. 
Ges.,  xxi.,  807,  1869. 

The  isomorphism  of  datolite  and  eudase  was  proved  by  J.  D.  Dana  in  1854  (Am.  J.  Set, 
II.,  xvii.,  215) :  moreover  the  similarity  in  chemical  composition  (exhibited  by  Rammels- 
berg) was  brought  out  in  Dana's  Mineralogy,  1868,  pp.  862,  863  (Am.  J.  ScL,  II.,  xlix.,  400, 
1870).  The  statement  in  Groth,  Tabellar.  TJebersioht  der  Min. ,  1874,  91,  is  consequently  to 
be  corrected. 

EuDiALTTE,  Min.  p.  248.— (=euoolite),  oiyst.  Nordenakiofd,  (Efv.  Ak.  Stockholm,  1870, 
zxviL,  559. 

EULTTITE,  Min.  p.  891.— Description,  with  correction  of  chemical  formula,  v.  Bath,  Pogg., 
cxxxvL,  416. 

From  Johanngeorgenstadt  {not  from  Brannsdorf,  Saxony,  Min.  p.  892),  anal.,  Fren^ 
Jahrb.  Min.,  1873,  791. 
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EUFSTLLITE,  Min.  p.  488.~AaBOoiated  with  oonmdiiin,  Gmth,  AjtL  Phil.  8oa  FUkid. 
xiii,  891,  1873.  --^  •» 

EuBALiTE,  Wiik,  Jahrb.  Min.,  1869,  857.— Appendix  I.,  p.  6. 

EuxENiTE,  Min.  p.  521.— Eydland,  near  Lindernaa,  anal.,  BamnuM&rg^  ZS.  G.  Ges.,  xzL, 
501 ;  anal.,  same,  Pogg.,  cL,  207,1878. 
Hitterod,  anal.,  Jehn,  Johrb.  Min.,  1872,  810;  Pogg.  Ann.,  ozUy.,  695,  1871. 

Fahlebz,  Min.  p.  100.— See  Tetrahedrite. 

Fahlunite,  Min.  p.  484— (or  a  related  mineral)  in  the  Eozoon,  and  in  paleocoio  crinoidB, 
Am.  J.  Sci.,  III.,  i,  878,  879,  1871. 
Nova  Scotia,  How,  Phil.  Mag.,  IV.,  xxxvii.,  270. 

132  B.  FamaUnite,  Stehner,  Tsch.  Min.  Mitth,  1873,  p.  242. 

Massive,  sometimes  reniform.  Fracture  uneven,  somewhat  brittle.  R=8'5.  6.^4*57. 
Color  mixture  of  copper-red  and  gray.    Streak  black. 

Composition  4(8Cu3S,  SbaS*)  +  8(CuaS,  AsaSs),  or  an  antimonial  enaigite  (see  Inxonite). 
Analyses  1,  2,  Siewert,  L  o. ;  1,  from  the  Mejicana  Upulunzos  mine ;  2,  froid  the  Mejicana 
Verdiona  mine. 

S  Sb  As  Cu  Fe  Zn         Gangne 

1.  }    29-17  21-28  407  4412  082  0*59  =  100-00 

2.  i    29-08  20-54  8*08  4584  0*51  0*59  0-68  =  100  87 

P^.  In  the  closed  tube  decrepitates,  giving  off  solphux  readily,  and  on  stronger  heating 
also  some  sulphid  of  antimony.  On  charcoal  gives  off  white  fumes  of  antimony,  leaving  a 
black,  brittle  metallic  globule.  Oocurs  with  enaigite,  chaloopyrite,  pyrite,  eta,  in  Uie 
Famatina  Mts.,  Aigentine  Eepublio. 

It  has  also  been  found  by  Httbner  at  Cerro  de  Pasca,  Peru  (Frenzel,  Jahrb.  Min.,  1874,  685 ; 
Tsch.  Min.  Mitth.,  1874,  279). 

FA88An*B,  Min.  p.  216.  — Pseudomorph  after  vesuvianite,  JDoO,  Tsch.  Min.  Mitth.,  1874, 83. 
Pseudomorph  after  monticellite,  O^i^ol,  v.  Rath,  Ber.  Ak.  Berlin,  1874,  747. 

Faujabite,  Min.  p.  438.— Annerod,  pseudomorph  after  palagonite,  Strmg,  Jahrb.  Min., 
1874,  576. 

Feldspar  group,  Min.  p.  852.— In  diorytes  (Schriesheim,  labradorite),  ZS.  G.  Ges.,  xx , 
365. 

Discussion  of  composition,  Tscfiermak,  Ber.  Ak.  Wien  (Ix.,  145,  1869);  Pogg.,  cxxxviii, 
162;  cxli,  174;  cxUl,  464;  Rammdsherg,  ZS.  G.  Ges.,  xxiv.,  188;  «.  Bath,  Pogg.,  cxliv., 
219,  875  :  cxlvii.,  274;  clii.,  89  ;  Erg.  Bd.  vi.,  878. 

Cryst.  relation  of  the  different  species,  «.  BaVi,  Pogg.,  cxxxv.,  454 ;  compound  ctystala 
from  Sangerhausen,  same.  Pogg.,  cxxxviii,  587,  1869  ;  ciystals  from  Elba,  same,  and  analy- 
sis, ZS.  G.  Ges.,  xxii.,  652,  1870. 

Relations  of  the  species,  oiyst.  and  chem.,  Btreng^  Jahrb.  Min.,  1871,  598,  715. 

Decomposition  of,  J.  Leinberg,  ZS.  G.  Ges.,  xxii.,  835,  1870.  Analyses,  ibid.,  xxiv.,  188, 
1872 ;  Beyer.  AiMbrmuBOx^  II    cl.,  198. 

From  granites,  S>coanmHfk        '^^  HaughUm,  PhiL  Mag.,  IV.,  xL,  59, 1870. 

India,  from  granite,  Ormsb*.         In.  R.  Geol.  Soo.  Ireland,  II.,  iii.,  26, 1871. 

Analyses,  Cleve,  Ak.  H.  Stociciiulm,  ix.,  No.  12,  Nov.,  1870  (Geol.  West  India  Is,  p.  29). 

In  dolerytes,  anal.,  Sandberger,  Ber.  Ak.  Miinohen.  1878,  143. 

Tuscany,  cryst.  memoir,  Acfiiardi,  BolL  Com.  Geol.  d'ltalia,  1871,  208,  201. 

Finland,  Wiik,  GEfv.  Finsk.  Vet.  Soa,  xiv.,  26.  1871-72. 

Altered  to  penninite  (pseudophite),  ZepJtarovieh^  Tsch.  Min.  Mitth.,  1874,  7. 

Trachytic  rocks  of  Tran>«ylvania,  analyses,  Dodter^  Tsch.  Min.  Mitth. ,  1874, 13  et  seq. 

Verespatak,  anal.,  Sifocz,  Tsch.  Min.  Mitth.,  1874, 175. 

With  corundum,  No.  Carolina,  Oenih.  Am.  PhiL  Soc.  Philad.,  xiiL,  875;  Jl  L,  SmUk 
.Am.  J.  Sci.,  III.,  vi.,  185. 
^Manhattan  Is.,  New  York,  analyses,  Schweitzer,  Amer.  Chem.,  iv.,  448,  1874. 

Analyses,  Pctei'scu,  Jahrb.  Min.,  1874,  269. 

Foumier  mine,  Canada,  anal.,  Harrington,  Geol.  Surv.,  1874,  108. 

See  also  AUnte,  Andesite,  Anorthite,  OUgoelase,  Orthoelase,  TsehermaJdte, 


Digitized  by 


Google 


AFFSHDIZ  XZ, 


ai 


Des  Gloizeauz  has  recently  investigated  the  optioal  properties  of  the  tridinio  feldspars 
(0.  B.,  Izxx.,  Feb.  8,  1875).  The  prindpal  resolts  obtained  by  him  are  contained  in  the 
following  table,  in  which  Bx  stands  for  HMcPrix  : 


Acute  bisectrix 


Albite. 

Oliooclabe. 

Labbadorite 

Anobthite 

always  + 

generally  — 

always  + 

always  - 

8ometimj^+ 

Position  of 
theBx. 

16** 

18°  10' 

30"  40' 

has  no 

78*85' 

68" 

56" 

simple  rela- 

Line parallel 

tion  to  the 

to  the  edge 

planes  ob- 

20^ 

0/i-i. 

27*-28" 

soryed  on 

96'' 28' (front) 

44                Ct 

37"23'-36"25' 

the  crystals. 

p<tj(4-Bx,) 

p<tJ(  +  Bx.) 

p>«(  +  Bx.) 
Crossed;  also 

p<c(-Bx.) 

Inclined; 

Crossed;  also 

JruiiMd. 

probably  also 

sUght  in- 

Blight  in- 

alight  hori- 

dined. 

elined. 

zontdL 

80''  39' 

89"  85' 

88**  15' 

84*58' 

81"  69' 

88"  31' 

87"  48' 

85"  59' 

(Boc  touin^) 

(Sunstone. 
Tvedestrand) 

(Labrador) 

(Somma) 

Angle  made  by  the  +  B:^.  with  a 
normal  to  i-l  {g) 

Same,  with  a  normal  to  0  (p) 

Angle  made  by  the  line  in  which 
the  plane  of  the  optic-axes  cuts 
i'i,  with  edge  i-i/CMj^'/p) 

Same,  with  edge  i-i/I{g'/m) 

Ordinary  dispersion 

Dispersion  parallel  or  perpendic- 
ular to  plane  of  polarization 


Apparent  optic-axial  angle  (in  air) 

for  red  rays 

for  blue  rays 


The  axial  divergence  is  quite  const-ant  for  albite,  labradorite  and  anorthite,  but  varies  for 
oligoclase  even  in  different  sections  taken  from  the  same  specimen.  Des  Cloizeaux  concludes 
from  his  observations  that  labradorite  and  oligoclase  have  an  equal  right  with  albite  and 
anorthite  to  be  considered  independent  species,  contrary  to  the  views  presented  by  Tscher- 
mak.  Andesite  he  concludes  to  be  altered  oligoclase,  while  tschermakite  (q.  v.)  is  identical 
with  albite. 

Febousonite,  Min.  p.  524. — Composition  discussed,  Hermann^  J.  pr.  Ch.,  ovii,  129, 1869. 
TyriUy  bragite^  anaL,  Bammdsberg,  Pogg.,  ol.,  203,  1878. 

Ferbite.  a  name  proposed  by  Vogelsang  (ZS.  G.  Ges.,  xxiv.,  p.  529,  1872)  for  the  amor- 
phous oxide  of  iron  (hydrous),  which  in  red  or  yellow  particles  plays  an  important  part  in 
many  rocks,  said  whose  composition  is  as  yet  undetermined. 

Ferroilmenitb  (columbite),  Hermann^  J.  pr.  Ch.,  II.,  iL,  118. 

Ferrotungsten.    See  Tammite. 

Fibbofebbite,  Min.  p.  656. — Atacama,  anal.,  Domeyko,  4th  Append.  Min.  Chili,  p.  7, 
1874. 

FiBROLiTE,  Min.  p.  373. — ^Delaware  Co.,  Penn.,  analyses,  associated  with  oorondum. 
Oenth,  Am.  PhiL  Soc.  Philad.,  xiii,  380, 1873.  ^^        ._^.  n^ 

FiCHTELiTE,  Min.  p.  735.— Found  in  peat  near  Sobesi       ^jci,  Ber.  Bohm.  Ges.,  1878 

Discovered  in  a  Ipg  of  Pinus  Australia,  Alabama,  MaUet,  Am.  J.  Set,  III.,  iv.,  419. 

FiOBiTE,  Min.  p.  199.— AnaL,  Chem.  News,  xxviii.,  272. 

Fluocbbite,  Min,  p.  126.— Broddbo,  cryst,  Nordenskiold,  CEfv.  Ak.  Stockholm,  xxvii. 
550, 1870. 

Fluobite,  Min.  p.  123. — Coloring  matter  microscopically  investigated.  Bull.  Soa  Imp 
Mosc.,  xl.,  228. 
Urals,  cryst.  description,  Kokscfiarow^  Min.  BussL,  v.,  197. 
Artificial,  ScJieerer^  J.  pr.  Ch.i  H-i  vil,  63. 
Miinsterthal,  cryst.,  Klocke,  Jahrb.  Min.,  1874,  731. 
Saxon  localities,  Fremd^  Min.  Lex.  filr  Sachsen,  p.  109. 
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392  A.  Foresite,  v.  Batlt,  Fogg.,  dii.,  p.  81, 1874.  Cookeite,  AeMardi,  Hin.  ToBcana 
n.,  p.  236 ;  BoU.  Com.  Geol.  d'ltalia,  1874,  806. 

Orthorhombic.  In  ciyetallme  cnustB  on  touimaline,  or  lining  cavities.  CzystalB  tct} 
minute,  prismatic  in  habit,  with  planes  i-l,  »-i,  0  and  1.  Angles  obtained  (approximate) 
OaI  =  182'*,  i'lAl  =  12r.  Fonn  resembUng  stilbite,  with  which  it  seems  to  be  isomer- 
phoua  Cleavage  parallel  to  i*-i,  distinct;  lustre  on  this  face,  pearly.  O.  =2*405.  Coloi 
white. 

Analysis  1.  v.  Rath,  1.  o.  2.  Bechi,  Min.  Toec,  XL,  230.  8.  Fnlld  and  Capacci,  BolL 
Com.  Geol.  Ital.,  1874,  311. 


Si 

XI 

Mn. 

Ca 

ftg 

STa 

^ 

Be 

a 

1. 

i     49-90 

27-40 

5.47 

0-40 

1-38 

0.77 

15.07  =  100.45 

2. 

44  00 

36-00 

1-02 

6-50 

0-02 

2-83 

0-72 

0-71 

9  18=100-08 

8. 

44-60 

38-00 

102 

5-50 

0-20 

8 -38 

0-72 

0-71 

6.00  =  100-08 

For  his  analysis  v.  Rath  deduces  the  formula  ^a^,  3Ca  8£l  24§i  24fi.  Oxygen  ratio  for 
fl :  fi :  Si :  fi  =  1  :  6  :  12  :  6  (stilbite  =  1:3:12:6). 

B.  B.  Expands  and  melts.  With  difficulty  decomposed  by  HCl,  even  after  ignition.  The 
water  goes  oif  in  part  at  lOO^'-llO'*  C,  after  continued  heating  at  200"  the  mineral  loses 
5-5i  p.  c.  and  to  ^ve  off  the  whole  amount  present  (15*06  p.  c  and  15.09  in  two  trials)  a 
strong  red  heat  was  required. 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  in  cavities  in  the  granite,  with  tourmaline, 
lepidolite,  quartz,  feldspar.  It  occurs,  as  a  secondaiy  product,  along  with  heulandite  and 
stilbite,  covering  these  minerals. 

A  mineral  from  the  same  locality,  with  the  foresite  of  v.  Rath,  associated  in  the  same  way, 
and  similar  in  physical  properties  (anal.  2),  was  referred  provisionally  by  Aduardi  (L  c.)  to 
cookeite  (cuccheite),  although  with  a  question  as  to  the  propriety  of  so  doing.  It  is  like 
oookeite  {Brushy  Dana's  Min.,  1868,  p.  489)  in  manner  of  occurrence,  but,  as  mentioned  by 
Achiardi,  has.  a  very  different  chemiod  composition.  (Could  a  confounding  of  the  relative 
amounts  of  Si  and  £l  have  suggested  the  identity  of  the  Elba  mineral  wil^  cookeite,  viz. : 
Si  35,  3&1 45  (cookeite),  Si  45,  ^1  86  (foresite).  Pulld  and  Gapaoci  first  suggested  that  the 
species  was  new  in  an  article  entitied  *  Un  Yiaggio  nelP  Arcipelago  Toscano,'  published  in  a 
Florence  newspaper  (1874). 

FaAi^KLiNTTE,  Min.  p.  152. — Found  at  Genterville,  near  Paterson,  N.  J.,  Am.  J.  Sd.,  II., 
xlviii.,  138,  1860.     [This  observation  was  erroneous.  Brush.] 
Pseudomorph  after  calcite,  Leeds^  Am.  Chemist,  iv.,  4,  Oct,  1873. 

Fbeieslebenite.    See  Diafhobite. 

30  A.  Frenzelite— Selenwismuthglanz,  GobUOo,  Naturaleza  H.,  174,  1873,  Jahrb.  Min., 
1874,  225 ;  Fi-emd,  Jahrb.  Min.,  1874,  p.  679.     Frenzelite,  Bana. 

Massive,  structure  fine-granular,  foliated  to  fibrous.  Orthorhombic  ?  In  minute,  needle- 
like crystals,  irregular,  strongly  striated  vertically.  Ciystala  sometimes  single  imbedded  in 
galapektite,  sometimes  grown  together,  forming  semi-compact  masses.  Cleavage  distinct, 
parallel  to  i-l. 

H.  =2  (Castillo),  2*5-3  (Frenzel).  G.=515  (CastiUo),  6-25  (Frenzel).  Color  Wuiah-giay. 
Streak,  gray,  grayish  block  shining.    Lustre  metallia     Soft,  malleable. 

Analysis,  Frenziel  1.  a 

Se  Bi  S 

2413  67-38  6'60  =  9811 

This  corresponds  to  the  formula  Bis  Bcs,  where  some  of  the  Se  is  replaced  by  S,  or  more 
strictly  2Bia  Sea  +  BiaSa.  A  partial  examination  on  a  very  small  quantity  gave  Rammelsbeig 
Bi=65-4,  Se=16'7.  He  suggests  the  presence  of  Zn,  which  is  not  confirmed  by  FrenzeL 
B.  B.  fuses  on  charcoal  with  a  blue  flame,  giving  a  strong  odor  of  selenium.  WiUi  iodid  of 
potassium  gives  a  fine  red  coating,  even  without  the  addition  of  sulphur,  thus  proving  that 
it  is  already  present.     Decomposed  by  aqua  regia  on  slow  heating. 

Found  at  Guanajuato,  Mexico. 

Frenzel  has  given  the  first  complete  description  of  this  species,  in  fact  he  speaks  of  having 
been  aware  of  its  existence  for  some  years,  so  that  it  may  well  receive  his  name. 

Gadolinite,  Min.  p.  ^Z.—Bainmdtherg,  ^S.  G.  Ges.,  xxi.,  807, 1867.     See  Sudase. 
Crystalline  form  (=monoclinic),  optical  properties  and  dhem.  composition,  Des  Cloizeaiix, 
Ann,  Ch.  Phys.,  IV.,  xviii.,  305,  1869. 
Radauthal  Harz,  cryst.  desciiption,  v.  Rath^  Pogg.,  czliv.,  576, 1871. 
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GAHZliTRy  Min.  p.  149.— Fxanklm,  N.  J.,  desoription  and  analysis,  (Adam)  0.  J.  Br.ish^ 
Am.  J.  Sd.,  III.,i,  28. 

Oalemitr,  Min.  p.  40. —Tief en  glacier,  anal.,  v.  FtUenberg,  Jahrb.  Min.,  1869,  878. 
Province  of  Lucca,  Itahr,  cryst.,  Achiardi,  Boll.  Com.  Geol.  Ital.,  it,  160,  1871. 
Locidities  in  Saxony,  Frenzdy  Min.  Lex.  Sachaen,  Jahrb.  Min.,  1874,  425. 
Positive  and  negative  varieties,  thermo-eleotrioaUy,  Stefan^  Ber.  Ak.  Wien,  IL,  260,  1865 ; 
j8teArae//and  Dana,  ibid.,  Ixix.,  155,  1874. 
Ciyst.  monograph,  Sadebeck,  ZS.  O.  Ges.,  xxvi,  617, 1874. 

Garnet,  Min.  p.  265. — Spessartite,  ciystallized,  Aschaffenboxg ;  massive,  Pfitsch,  Tyrol, 
analyses,  «.  KobeU,  Ber.  Ak.  Munchen,  1868,  292;  alroandite.  No.  Carolina,  anal,  aame^ 
ibid.,  p.  295,  1868. 

Cantoira,  valley  of  Lanzo,  Str&ver,  Attl  Accad.  Sd.  Torino,  iii,  129, 1867-8. 

From  lava  of  the  Herchenbezg,  Bnrgbrohl,  Woiff,  Jahrb.  Min.,  1868,  605. 

GranatfiLs,  Zermatt,  anaL, «.  FeXlmberg,  Jahrb.  Min.,  1868,  745. 

Jordansmilhl,  Silesia,  colorless  variety,  ciyst  (S^-i),  anal,  Websky,  ZS.  G.  Ges.,  xxi.,  753, 
1869. 

Frugard,  white  variety,  resembling  quartz,  anal,  Nordenskiold,  CEfv.  Ak.  Stockholm, 
xxvu.,  565,  1870. 

Elba,  eryst.,  anal.,  v,  Bath,  ZS.  G.  Ges.,  xxii.,  638,  660, 1870. 

Mexico,  anal.,  Damour,  Ann.  Ch.  Phys.,  IV.,  xxiii.,  159, 1871. 

Tuscany,  occurrence  described,  analyses,  Achiardi,  Boll.  Com.  GeoL  Ital.,  1871, 168. 

Altered  to  chlorite,  Niedzuiiedzki,  Tsch.  Min.  Mitth.,  1872,  162. 

Grossular,  Monzoni,  anal,  Lemberg,  ZS.  G.  Ges.,  xxiv.,  249, 1872. 

From  eklogyte,  Eppenreuth,  etc.,  t>.  Oerichtcn,  Jahrb.  Min.,  1874,  434 

Cry  St.,  enumeration  of  all  occurring  planes  vnth  the  localities,  Bauer,  ZS.  G.  Ges.,  xxvi, 
119,  1874. 

416  A.  Oamierlte,  Oamier,  Bull.  Soo.  G.,  II.,  xxiv.,  p.  448  (1867),  A,  Livenidge,  J. 
Chem.  Soc.,  IL,  xa,  613,  July,  1874. 

Amorphous,  enclosed  between  thin  plates  of  silica,  which  has  filled  fissures  in  the  original 
material     H.=2-5.     G.=2-27. 

Color  bright  apple- green.  Streak  pale  green.  Touch  not  unctuoua  Adheres  to  the 
tongue. 

Analysis  (1.  c.)  Liversidge. 

gi  ^l?6  tii  Ag  Oa  ^ 

}  47-24  1-67  24-01  21-66  tr  527        =        9985 

Liversidge  suggests  the  formula  (&g^i)io  Sic +  8^. 

In  the  closed  tube  gives  off  water,  becoming  gray  ;  with  borax  gives  a  nickel  bead.  On  im- 
mersion in  water  breaks  to  pieces  with  a  sharp  crackling  sound,  the  fragments  having  a 
conchoidal  fracture. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  Kew  Caledonia  ;  asso- 
ciated with  chromic  iron  and  steatite. 

Liversidge  calls  attention  to  the  relation  of  this  species  to  alipite,  and  suggests  at  the  same 
time  that  it  is  probably  a  result  of  decomposition  and  consequently  hardly  deserves  a  new 
name,  proposing,  however,  in  case  it  prove  to  exist  in  large  quantities,  the  name  from  the 
locality  (».&,  noumeaite),  A  private  contribution  from  Mr.  W.  B.  Clarke  (from  whom  Mr. 
Liversidge  obtained  his  specimen)  states  that  the  mineral  was  discovered  by  Gamier  in  1865, 
and  should  properly  receive  the  name  gamierite,  especially  as  it  was  found  at  Mont  d'Or, 
before  the  town  of  Noumea  existed.  In  the  Bull.  Soa  G. ,  H. ,  xxiv. ,  448  (1867),  Gamier  in  an 
article  on  New  Caledonia  mentions  the  occurrence  of  a  hydrous  magnesian  silicate  (=gynmlte) 
in  the  veins  of  the  serpentine,  and  adds  that  it  is  sometimes  colored  green  through  the  pre- 
sence of  a  silicate  of  nickel  {%.  e.,  the  so-called  gamierite  ?).  It  is  hence  probably  a  mixture. 
If  an  analysis  of  the  similar  material  bvLeibius  (Sydney  Herald,  Sept.  23, 1874)  is  correct  (^1 
48-90,%  10-93,  ]?fi  6-46,  §  0-83, 3Pe  +  Xl=15-13,  fi[=17-75),  it  would  imply  an  entire  want  of 
constancy  of  composition. 

Gehlenite,  Min.  p.  870.>-Orawitza,  anal.,  Janovsky,  Ber.  Chem.  Gen.,  Berlin,  1873, 
1455  ;  t>.  Zepharavich,  Ber.  Ak.  Wien,lxix.,  26, 1874. 
Monzoni,  anaL,  Lemberg,  ZS.  G.  Gks.,  xxiv.,  p.  248, 1872. 

Geteritb,  Min.  p.  77.~(=  lollingite),  Wolfaoh,  Baden,  anal.,  Petersen,  Fogg  ,  czzzriL, 
891,1869.     SeealaoJahrb.lCn.,  1869,315. 
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G^nrmTB,  "Mm.  p.  471.— ^Webster,  No.  Carolina,  anal.,  DunrUngUm^  Oh.  Neira,  zxr. 
•270,1872. 

Geysertte.  Fealitb  18  a  name  given  by  Dr.  Endlich  to  a  Tariety  of  geyserite  (opal) 
from  the  silicions  deposits  of  the  Upper  Gkyser  basin  of  Firehole  rlyer.  ijL  analyniB  gave 
him  gi  =  95-84,  Xl  tr,  Fe  2*68,  Sig,  Ca,  ifTa,  Li,  tr.,  ign  1-60=10002.  The  specimen  had  a 
mDk- white  color,  crypto-ciystalline  structure,  semi-yitreous  aspect.  G.  =  2*49.  Another 
kind  was  greenish-brown  to  greenish-white  in  color ;  amorphous :  lustre  yitreous.  G.  =2*0616 
It  contained  6*8  p.  c.  water.  (Hayden^s  U.  S.  GedL  Surrey,  6th  Ann.  Bep.)  Am.  J.  Sci. 
IIL,  vi,  66. 

Gersdorffite,  Min.  p.  72.— Lempala,  Finland,  WUk^  Oefv.  Finsk.  Vet.  Soc.,  zUi,  75 
1870-71. 

aiESECKiTE,  Min.  p.  479. — Occurrence,  with  other  minerala,  in  Brittany,  de  Lhmur.  BulL 
.>oc.  G.,  ni.,  i,  166,  1874. 

429  A.  GiLBERTiTE,  Min.  p.  798.— Frenzel  has  investigated  the  hitherto  doubtful  gO- 
bertite,  and  concludes  that  it  is  really  a  good  species  belonging  to  mica  group.  It  oocuzs  at 
the  various  tin  mines  of  the  Erzgebirge  (Saxony  and  Bohemia),  Zinnwald,  Ehrenfriedens* 
dorf,  etc. 

Frenzel  mentions  two  varieties :  The  first  (a)  is  of  a  greenish  to  yellowish- white  color ;  trans* 
lucent.  H.  =  1.  G.  =  2*65-2*72.  It  occurs  massive,  with  a  dense  to  crystalline  structore, 
filling  all  the  cavities  between  the  cassiterite  and  wolframite.  The  second  variety  {b)  occnxa 
in  spherical  or  stellate  forms,  and  also  in  groups  of  six-sided  tabular  crystals.  It  is,  more- 
over, found  pseudomorph  after  scheelite  and  apatite.  H.  =  3.  G.  =2*82.  According  to 
Fischer  the  mineral  shows  itself  under  the  microscope  to  be  homogeneous.  Analyses  1.  and 
2.  of  variety  a ;  1.  from  Ehrenfriedensdorf,  2.  from  Pobersbau.  8.  variety  6,  from  Ehien 
friedensdorf. 
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10*02 

0-81 

4*09  =  100-U* 

3. 

48*10 

31*55 

810 

1*30 

1*33 

8*62 

2*14 

0-88 

8*52  =  100-54 

*  Contains  also  traces  of  manganese. 

The  water  is  given  off  only  at  an  elevated  temperature.  B.  B.,  fuses  in  fine  splintezB, 
ooloring  the  flame  slightly'  red.     (Compare  analyses  of  margarodite,  Min.  p.  310.) 

GiSMONDiTE,  Min.  p.  418.-  Found  near  Baumgarten,  east  of  Giessen,  Strmg,  Jahrb.  Min., 
1870,  430 ;  cryst  description,  same,  ibid.,  1874,  578. 

Glasbachite,  Adam,  Tableau  Min.,  1869,  p.  52. —A  doubtful  selenid  of  lead  from  Glas- 
bach,  analyzed  by  Kersten.    See  Zorgite,  Dana  Min.,  p.  43. 

Glancespar,  Fogg.  Ann.,  cxlvii.,  p.  272.— Vom  Bath  has  investigated  this  mineral,  first 
mentioned  by  v.  Dechen  in  his  Geognost.  Ftihrer  in  das  Siebengebirge,  p.  154,  Bonn,  1861. 
Occurs  in  small  prismatic  fragments  in  the  basalt  of  the  Siebengebirge.  Form  a  rhombic 
prism  having  an  acute  angle  of  88^** ;  cleavage  distinct  with  pearly  lustre,  angle  on  prismatiQ 
face  =  134"  7'  H.  between  quartz  and  feldspar.  G.  =  3*150. 
.  Analysis  v.  Bath  (L  c.)  on  0*7  gr. 

Si  Xl  Pe  fig  Ca 

36-7  57*9  4*4  07  0*8=100*5. 

Part  of  the  CaO,  MgO,  and  FcaOf  are  due  to  impurities  (augite,  magnetite),  and  deductliig 
these  we  obtain  the  formula  ^ISi,  or  that  of  cyanite,  from  which  it  differs  in  prismatic 
angle  and  specific  £^vity.     B.B.,  infusible. 

The  form  given  is  exactly  that  of  andalusite  (/A  J=  88"  12'  andalusite,  =  88*  15'  glance- 
spar),  and  the  specific  gravity  is  identical,  as  is  tne  composition  also.  In  cleavage  it  seems 
to  be  somewhat  different. 

Glaubsrite,  Min.  p.  627.— Belation  to  azinite,  Schrauf.    See  Axinite. 

Westeregehi,  near  Stassfort,  ciyst.,  new  forms,  Zepharovich,  Ber.  Ak.  Wien,  Ixix,  16, 1874. 
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Glacgodot,  Mm.  p.  80.— AnaL,  rdation  to  azsenopyrite,  THhermak^  Ber.  Ak.  THeu,  It.. 
447,  1867. 

Hakansbo,  anal.,  «.  Kob^,  Ber.  Ak.  MOnchen,  1867,  276. 

Thermo-electrioal  properties,  oiystals  shown  to  be  positiye  internally,  but  having  an  outer- 
portion  (2  mm.  thick)  which  is  negfative.  These  two  portions  also  show  considerable  variataon 
-n  specific  gravity.    G.  5-905  and  6*011.    Schravf  Bsudi  Dana^  Ber.  Ak.  Wien,  Ldz.,  153, 1874. 

Glauconite,  Min.  p.  462.— Bnssia,  analyses,  Kupffer,  Jahresb.  Ghem.,  1871,  1307. 
Anven,  anaL,  Detoaigue,  Soo.  GeoL  Belg.,  Dea,  1874,  p.  8. 

Glaucoptrite,  Sandber^er,  J.  pr.  Ch.,  IL,  i,  230.    Appendix  L,  p.  6. 

Gmelinite,  Min.  p.  486. — Andreasbezg,  cryst.,  H.  GtUke  (Jalirb.  Nat.  Ges.  Hannover, 
1871,  p.  520),  Jahrb.  Min.,  1871,  752. 

Gold,  Min.  p.  3.— Scotland,  occurrence  described,  Lindaay,  Trans.  Edinburgh  G.  Soa,  i., 
105,  1868. 

In  Great  Britain,  D.  Forbes,  Phil.  Mag.,  IV.,  xxxvii.,  821,  1869. 
Vancouver's  Is.,  and  west  Africa,  analyses,  Wibd,  Jahrb.  Min.,  1873,  244. 

GOthite,  Min.  p.  169.-^^^  Silicious  nodular  brown  hematite,'*  from  the  oarbonlferous 
limestone  beds,  near  Cookstown,  Co.  Tyrone,  Ireland,  Hardman.  B.  Geol.  Soc.  Dublin,  II.. 
iii.,  150,  1873. 

Gramkatite,  see  nephrite. 

Graphite,  Mm.  p.  24.— Behavior  on  being  heated,  BosSy  Fogg.,  ozlviii,  497, 1873. 
In  meteoric  irons,  Meunier,  Ann  Ch.  Phys.,  IV.,  xvii.  46,  1869. 
Wythe  Co.,  Va.,  anal.,  Goldsmith,  Amer.  Ac.  Philad.,  1874,  p.  73. 

Greenockitb,  Min.  p.  59.— Ciyst,  Kokieharow  (Bull  Aa  Imp.  Bussl.,  xr.,  919, 1871), 
Jahrb.  Min.,  1871,894. 

468  B.  Grochaoite,  Websky,  ZS.  G.  Ges.,  xxv.,  p.  995,  1873.  See  also  Bock,  Inaug. 
Dissert.,  Breslau,  1868. 

Monoclinlc  ?  In  small,  six-sided,  tabular  crystals,  rough  and  allowing  no  measurements, 
the  edges  being  rounded  off  by  irregular  planes.  Optically  biaxial,  angle  of  axes  about  20** 
to  30**.  Double  refraction  weak,  probably  positive.  Cleavage  basal  ea^,  forming  thin  soft 
plates. 

Analysis,  Bock  (L  a). 

Si  %1  f^e  Mg  ld[ 

28-20  24-56  6-27  3094  12*15  =  101-12. 

Oxygen  ratio  for  ft :  fi  :  Si :  ft  =  4  :  8  :  4  :  8. 

Occurs  mixed  with  a  chromic  spinel  (magnochromite,  q.  v.),  also  in  cavities  crystallized, 
in  serpentine  at  Grochau,  south  of  Frankenstein,  in  Silesia. 

66  B.  Ouadalcazarlte.  Schwefelselenqnecksilber,  CastiHo  and  Burkhart,  Jahrb.  Min., 
1866,  41 1 .  Guadalcazite,  -4f/am,  Tableau  Min. ,  p.  59.  Guadalcazarite,  Fetei'sen,  Tscher- 
mak'sMln.  Mitth.,  1872,  p.  69 ;  BwtkhaH,  ibid.,  243. 

Massive,  cryptocrystalline.  H.  =2.  G.  =7*15.  Lustre  greaay-metaUic.  Color  deep 
black.     Streak  blui^-black  to  black. 

Composition  6ngS  +  ZnS,  with  some  of  the  sulphur  replaced  by  selenium  and  the  zinc  1^ 
cadmium. 

Analysis,  Petersen  (1;  c.) 


S 

Se 

Hg 

Zn 

Cd 

Fe 

14-58 

1-08 

79-73 

4-23 

tr 

tr=t»-e» 

Pyr.  On  charcoal  first  decrepitates,  giving  off  mercurial  fumes,  and  a  selenium  odor ;  on 
continued  blowing  the  white  deposit  of  oxyd  of  zinc  and  also  a  distinct  cadmium  reaction, 
lu  the  open  tube  deposits  a  sublimate,  gray  to  black,  of  Hg,  S,  and  Se,  giving  off  suU 
pbnrous  acid,  while  the  yellowish  oxyd  of  zinc  remains  behind.  Soluble  in  aqua  regia,  with 
the  separation  of  some  sulphur.  In  composition  it  is  not  very  unlike  cinnabar,  but  quit! 
different  in  physical  properties. 
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Occurs  at  Ghiadalcarar,  Mexico,  with  cinnabar,  qnartz  and  barite.  This  mineral  %aa  first 
mentioned  by  Castillo  and  Burkhart  (L  c. ),  but  no  complete  description  was  given.  (DaziA 
Min.  p.  109.)  According  to  Castillo  it  crystallizes  in  rhombohedrona,  also  occnrs  fknbedded. 
Lustre  metallio.  Color  lead -gray,  granular.  H.  =  3.  G.  =6*69-7*165.  The  qoalitatiTe 
examination  gave  Castillo  essentially  the  same  results  as  those  sinoe  obtained  by  Petersen. 

Guano,  and  guano  minerals.    See  Appendix  I.,  p.  6. 

GuARiNiTE,  Hin.  p.  888. — Shown  to  be  orthorhombio,  not  tetragonal  in  dyat.  fozm, 
V.  Lang,  Tsch.  Min.  Mitth.,  1871,  p.  81.  The  same  result  was  obtained  earlier  by  Gniscaxdi, 
see  Brezina  in  Tsch.  Mm.  Mittb.,  1874,  285. 

GOmbblitb,  v.  KobOy  Ber.  Ak.  MQnchen,  March  6th,  1870.— Appendix  L,  p.  6. 

Gypsum,  Min.  p.  637.— Loss  of  water  on  heatmg,  EaWy  PhiL  Mag.,  IV.,  xxxix.,  279, 1870. 

Cryst.  memoir,  Eessenberg,  Min.  Not.,  x.,  30,  1871 ;  Jahrb.  Min.,  1874,  881. 

Cryst.,  iScAarjT  (Senokenberg,  Ges.,  viii,  89),  Jahrb.  Min.,  1871,  881. 

Cryst,  twins,  JSchrauf,  Ber.  Ak.  Wien,  hriii.,  157,  1871. 

Cryst.,  new  forms  (i-i,  f-l),  Breeina,  Tsch.  Min.  Mitth.,  1872,  17. 

446  O.  Hallite,  Leeds^  Joum.  Frank.  Inst,  HL,  bdi,  70.  J.  P.  Ckwke,  Mem.  Am.  Aa 
Boston,  1874,  p.  59. 

Hexagonxd  ?  Occurs  in  large  rough  six-sided  prisms  with  easy  micaoeona  deavage.  C<doz 
In  some  varieties  green,  in  others  yellow. 

G.  (yellow)  =  2*402,  (green)  =  2*39a 

Analyses  (1.  a)  Munroe,  1.  green  var.,  2.  yellow. 
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14-83=99-49 
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9-68 

0-32 

81-51 

0-61 

14-78  =  99-74  (Mn  tr) 

Oxygen  ratio  f  or  1^  :  B  :  Si  :  !lS[  =  2  :  1  :  8  :  2 — ^the  two  varieties  are  identical 

Exfoliates  somewhat  on  heating ;  decomposed  by  hydrochloric  acid  after  ignition. 

A  foreign  mineral  is  interspersed  between  the  leaves  of  the  hallite,  in  spear-shaped,  very 
narrow  forms,  and  lying  in  parallel  lines,  crossing  at  angles  of  60**  and  120*",  like  the  magne- 
tite in  the  Pennsbury  mica.  The  mass  of  this  interspersed  mineral  was  too  small  to  affect 
the  analysis  essentially. 

Found  at  East  Nottingham,  3  miles  south  of  Oxford,  Chester  Co.,Penn.,  in  nests  or 
pockets  in  the  serpentine  formation.    Named  from  Mr.  John  Hall,  of  Philadelphia. 

This  name  has  been  previously  used  as  a  synonym  of  aluminite,  Dana  Min.,  p.  658. 

Halloysite,  Min.  p.  475.— Elba,  anal.,  Achiardi,  Nuovo  Cimento,  II.,  ill,  Feb.,  1870. 

Tuffer,  anal.,  Bumpf,  Tsch.  Min.  Mitth.,  1874,  282. 

A  variety  of  halloysite  from  Maidanpek,  Serbia,  has  been  called  milanite  by  Tietze  (Jahrb. 
G.  Beichs,  1870,  588).  An  analysis  gave  Si  44*96,  £l  (Fe)  25*20,  £[  29*50  =  99*66.  The 
sunount  of  water  is  a  little  large. 

Hamabtits,  see  Boitndsite,  Appendix  L,  p.  7,  p.  2. 

Harmotome,  Min.  p.  439. — Cryst  memoir,  shown  to  be  monodinio.  Dm  ClaueatuSy  Ann. 
Ch.  Phys.,  IV.,  xiii,  417, 1868. 
Cryst,  Rammdsberg,  ZS.  S.  Ges.,  xx.,  589, 1868. 
Strontian,  Argyllshire,  of  unusual  form,  anal.  {IUy7y(M»\  Soott,  (^  J.  G.  Soo.,  zxvii,  374, 

1871. 

Hartitb,  Min.  p.  736.— Cryst.  (triclinic)  and  anaJL,  Bumpf,  Ber.  Ak.  Wien,  Ix.,  91. 

Hatchettite,  Min.  p.  731.— In  SQurian  of  Bohemia.  Borieky,  Ber.  Ges.  Bohm.,  1873, 
Jan.  10th. 

Hauynite,  Min.  p.  332.— Marino,  near  Rome,  cryst,  Busenberg,  Min.  Not.,  viii,  43, 186a 
Composition,  Kenngott,  J.  pr.  Ch.,  cvi,  363, 1869. 
In  basalts,  Md?d,  Jahrb.  Min.,  1872,  77. 

Relation  to  nosite  (nosean)  and  lapis  lazuli,  Vogelsang^  VexB.  Med.  Ak.  Amsterdam,  II , 
lit,  161, 1878. 
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603  B.  Hebronite,  «.  Kobdl,  Ber.  Ak.  Hiinchen,  1872,  284. 

The  montebrasiU  of  Des  Cloizeaaz  (G.  R.,  Ixxiii,  800,  1247)  was  announoed  in  Appendix 
I.,  p.  11,  to  be  identical  with  amblygonite,  the  statement  being  founded  upon  the  ranlts  of 
analyses  by  Pisani  (0.  B.,  budii.,  1479)  and  y.  Kobell  (Ber.  Ak.  Munchen,  Feb.  8, 1872) ;  it  is 
moreover  confirmed  by  a  subsequent  analysis  by  Rammelsberg  (Ber.  ChenL  Ges.  Berlin,  1872). 
Des  Gloizeauz«  however,  has  investigated  the  matter  further  (  G.  R.,  Ixxv.,  114  ;  Izzvl,  319, 
1 873).  He  has  found  that,  while  the  original  montebrasite  is  identical  with  amblygonlte,  the 
mineral  from  Hebron,  Me. ,  differs  from  the  latter  in  optical  character  (amblygonite,  Saxony 
p  >  1/ ;  hebronite,  Maine,  u  >^),  and  in  having  a  third  cleavage  surface  inclined  upon  the  other 
two  (making  105  together  as  in  amblygonite)  at  an  angle  of  ISSMSd**  and  89"*.  They  differ 
somewhat  moreover  in  chemical  composition  (see  below).  Des  Gloizeaux  has  also  identified 
a  mineral  agreeing  with  that  from  Hebron  at  Montebras,  and  upon  this  ground  he  proposes 
to  transfer  the  name  montebrasite  to  this.  V.  Kobell  (L  a),  on  the  otiier  hand,  considers 
such  a  course  as  likely  to  lead  to  great  confusion,  and  proposes,  wisely  as  it  seems,  to  let  tiie 
name  montebrasite  drop  entirely,  and  to  call  the  Hebron  mineral,  if  it  be  a  distinct  species, 
hebronite.    In  this  proposal  he  is  supported  by  Rammelsbexg,  ZS.  G.  Ges.,  xxv.,  59,  1878. 

Analyses  of  hebronite:  1.  G.  =  301 ;  2.  G.  =  8^29,  Pisani,  0.  R.,  Ixxv.,  79,  1872 ;  3. 
von  Kobell  (L  c),  G.  =  8'06 ;  4.  amblygonite,  Rammelsberg,  Ber.  Ghem.  Ges.  Berlin,  1872, 78. 

F              P             Xl  Li  ]Sra  A 

I.Hebron,             5*22  4665  8600  975  4*20  =  10182  Pisani 

2.  Montebras,        380  4715  36*90  984  4 '75  =  102  44  Pisani. 

3.  Auburn,  Me.,    5'50  4900  8700  7-37  106  4  50  =  ia3-43  v.  KobelL 

4.  Penig,                9*44  4800  86*26  6*68  8*29  ]^  0*43  =  104  10  Ramm. 

As  will  be  seen  by  comparison  with  analysis  4,  of  normal  amblygonite,  the  hebronite  differs 
in  containing  less  fluorine  and  soda,  while  it  has  about  4  p.  c.  of  water.  The  true  nature 
of  the  mineral,  even  if  it  be  a  good  species,  cannot  be  regarded  as  satisfactorily  settled,  as 
Rammelsberg  remarks. 

Helvetan,  Min.  p.  801. — Simmlar  has  obtained  for  helvetan  the  following  analysis : 
Si  6707,  *1 1305,  te  4-43,  Ca  2*38,  llg  218,  H  7*37,  ^a  1*69,  tl  1*85  =  10002.  He  calls  it 
a  feldspar  with  the  habit  of  a  mica,  Jahrb.  Min. ,  1868,  348. 

Hblyite,  Min.  p.  264 — Gryst.  and  description,  Kokaeharow^  Min.  RussL,  v.,  820. 

Hematite,  Min.  p.  140. — In  the  Pennsbury  mica  (=  msgnetite,  q.  v.),  Rose^  PogST-) 
cxxxviii.,  190. 

Keswick,  Gumbcrland,  Elba,  ciyst.  description,  HeaHfiberg^  Min.  Not.,  viii.,  33,  41 ;  ix., 
52,  1870. 

Traversella,  cryst.  memoir,  Struver,  Atti  Aocad.  Sci.  Torino,  vii. ,  877,  1872. 

Peculiar  striation,  due  to  twining,  Bauer ^  ZS.  G.  Ges.,  xxvi.,  186,  1874. 

Heniyite,  Endlich,  Engineering  and  Mining  Journal,  Aug.  29,  1874. 

Tetragonal  (?).  In  octahedrons,  also  massive.  Gl6avage  lateral  perfect,  basal  less  so. 
H.  =  2-2*5.  Golor  brafts-yellow.  Lustre  bright.  Composition  (no  analysis  published) 
3PbTe  +  FeTe.     Locality,  Red  Cloud  mine,  Colorado. 

Dr.  Genth  asserts  that  Henry ite  *'  is  undoubtedly  nothing  but  an  altaite  with  an  admix- 
ture of  pyrite."    See  Schirmerite. 

Hessite,  Min.  p.  50.— -California,  anal.,  Oenth^  Am.  J.  Sd.,  II.,  xlv.,  311. 
Colorado,  SUUman.  Am.  J.  Sci.,  III.,  viii.,  27,  1874;  anal,  Genth,  Am.  Phil.  Soa  Philad., 
xiv.,  226,  1874, 

Hercynite,  Min.  p.  148. — ^Analysis  of  a  magnesia-iron  spinel,  WoOe,  Am,  J.  Sd,  IL, 
xlviil,  350,  1868. 

HERScnELiTE,  Min.  p.  437. — ^Victoria,  anaL  and  description  of  crystals,  JJliich,  Contnb 
Min.  Victoria,  p.  26,  1870.     See  Seebachite. 

218.  Heterogenite,  Fremd,  Joum.  fur  prakt  Gh.,  II.,  v.,  p.  404,  1872. 
Amorphous,  massive  in  globular,  reniform  masses,  with  little  lustre.    H.  8.    G.  3  44 
Color  black,  blackish  to  reddish-brown ;  streak  dark-brown. 
AnalysiB  (after  deduction  of  foreign  constituents,  Gu,  Bi,  etc). 

Co  O  A 

}  72  5-98  21-88  =  Mill 
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Fe 

Ni 

45-87 

41-90 

11-98 

:=: 

99-81 

40  03 

55-90 

3-86 

= 

99*85 
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Ccmposition  Co  S^So-rO^,  it  being  a  product  of  the  deoompontioa  of  amaltite  (Speis* 
kobalt). 

Pyr.  In  matrajBS  gives  water.  B.  B.  fuses  with  difficnlly  on  the  edges,  coloring  the  flame 
green  ;  after  ignition  it  is  weak  nmgnetia  Oives  a  cobalt  reaction  with  the  fluxea  Bolable 
in  dilute  hydrochloric  acid,  with  evolution  of  chlorine,  leaving  a  residue. 

Occurs  sparsely  with  calcite  and  pharmaoolite  in  cobalt  and  nickel  veins  at  Schneebexg. 

Heulanditb,  Min.  p.  444.— Composition  disoussed,  Rammeisberg,  Z8.  G.  Gea,  xxi,,  93, 
1868 
LunddorrsfjaU,  Sweden,  anal.,  Igebtr^m,  Jahrb.  Min.,  1871,  861. 

HisraaEHiTE,  Min.  p.  489.— Gap  Mine,  Penn.,  anal.,  2\  D,  Barid,  Proc.  Ac.  Philad.,  1872, 
804. 

Cornwall,  analyses  (differing  somewhat  from  previous  results),  Churchy  J.  Ch.  Soc.,  IT., 
viii.,  3. 

81  A.  Horbachite,  Knop,  Jahrb.  Min. ,  1873,  523.  In  crystalline  masses,  showing  an  impei> 
feet  cleavage  direction  with  a  brighter  metallic  lustre  than  on  the  ordinary  fracture  snrface& 
H.  4-5.  6.  4*43.  Color  resembling  pyrrhotite  but  darker,  pinchbeck-brown  to  steel-gray. 
Streak  black. 

Analysis  on  pure  material  (as  proved  by  the  microscope),  1.  Wagner  (L  c),  2.  Bammelsberg 
(G.=4-7),  Pogg.,  cxxl,  p.  361. 

1.     i 
2. 

Analysis  1.  gives  FcsNiaS is  or  4FeS3  +  )HS3.  It  is  claimed  byEnop  to  be  the  first  dis- 
covery of  a  sesquisulphid  in  nature,  though  the  analysis  by  Bammelsbeig  shows  that  there  is 
a  veiy  considerable  variation  in  composition. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iron  and  nickel 
vitriol.  Occurs  with  chalcopyrite  in  irregular  masses  in  the  serpen  tinized  gneiss  at  Horbach 
in  the  Black  Foresb. 

Hornblende.    See  Amfhibolb. 

HoRTONOLiTE,  Brusli,  Am.  J.  Set,  II.,  xlviii.,  17.     Appendix  I.,  p.  7. 

HowLiTE,  Min.  p.  598.— From  Nova  Scotia,  Haw,  Phil.  M«ig.,  IV.,  zzxvii,  270,  1869; 
xxxix.,  278,  1870. 

HObneritb,  Min.  p.  603. — Relation  to  wolframite,  Des  Cloizeaux,  Ann.  Ch.  Phya.,  IV., 
xix.,  175, 1870 ;  Groth  and  Arzruni,  Pogg,,  cxlix.,  235,  1873. 

HUMITB,  Min.  p.  363. — Vesuvius,  complete  cryst.  memoir,  showing  the  relation  of  the 
three  types,  with  many  fig^ures,  v.  ItaVit  Pogg-<  Erg.  Bd.  v.,  321,  1871 ;  chemical  investigation 
with  several  analyses,  «.  Rath,  ibid..  Erg.  Bd.  vi.,  885,  1878 ;  czlvii,  246.  See  also  chon- 
drodite. 

Hyalite,  Min.  p.  199. — Associated  with  corundum,  No.  Carolina,  Genth.  Ahl  Phil.  Soc, 
PhUad.,  xiii,  373,  1873. 
Pseudomorph  after  apatite,  aragonite  at  Waltsch,  Boricky^  Ber.  Bohm,  Gea,  1873.  64,  65. 

Hyalopuane,  Min.  p.  346.— Composition,  Kenngott,  Jahrb.  Nat.  Ges.  Zttrich,  1869,  373. 

Hyalosiderite,  Min.  p.  256. — Sasbach,  Kaiserstuhlgebirge,  Bosenhusch,  Jahrb.  Min., 
1872,  49,  et  seq. 

Hydrarqyllite,  Min.  p.  177.— Chester  Co.,  Penn.,  anaL,  Hermann,  J.  pr.  Ch.,  cvi.,  68, 
72,  1869, 

Hydrargyrite.    See  Bordostte. 

Hydrocuprite.  Genth  has  given  the  name  hydrocuprite  to  a  new  mineral  found  at  Coin- 
wall,  Lebanon  Co. ,  Penn.    He  gives  the  following  description  (ptiv.  oontiib.)  : 

Amorphous,  orange-yellow  to  orange-red;  forms  very  thin  ^coatings,  sometimes  rag-like, 
apon  magnetite  ;  sof  L 
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On  heating  loses  water  and  becomes  black ;  contains  water  and  cuprous  oxi  le.  A  sufficient 
quantity  for  analysis  could  not  be  obtained,  but  ita  composition  is  probably  ^utt.  Besides 
ihe  amorphous  ooatiners,  the  cuprite  yariefy,  ehaicotHchite,  from  Cornwall,  sometimes 
assumes  an  orange-yeUow  color,  so  that  on  the  same  piece  acicular  crystals  of  a  fine  crimson 
color  can  be  seen  gradually  changing  to  an  orange-yellow.  It  is  therefore  very  probable 
that  the  orange  ciystals  are  pseudomoiphs  of  hydrocuprite  after  cuprite. 

634  A.  Hydrocyanite.  Idrooiano,  Scacehi,  Note  Mineralogiche,  I.,  p.  26, 1878;  extract 
from  Atti  Accad.  Sci  Napoli,  v,,  1870. 

Orthorhombic  Observed  planes,  »-«,  i-2,  J,  2-1,  1-i,  l-l,  1,  i ;  a  (vert.)  :b:  e  =  0 7968 
0-5650  :  1  or  1  -7691  :  1  :  1-4104.  Fundamental  angles,  I A  J=  121'  4';  i-i  A  l-«  =  128^  83' 
i^l  \  1  =  114-  25' ;  i-iAi  =  108'  2'. 

Color  pale  green,  brownish  or  yellowish,  also  sky-blue.     Translucent. 

An  analysis  (I.  c.)  gave  Cu 49*47.  S  5080,  loss  0'40  =  10000,  which  coiresponds  to  the 
formula  Ou§. 

Completely  soluble  in  water.  Effloresces  very  readily  in  contact  with  the  air.  When  pre- 
served in  the  matrix  untouched  the  crystals  w^  remain  two  or  three  days  without  sensible 
alteration,  but  upon  being  detached,  or  even  touched,  they  change  color  almost  immediately. 
In  the  alteration  the  crystals  first  show  a  blue  color,  then  split  to  pieces  slowly,  and  separate 
into  minute  granules,  which  seem  to  be  crystals,  though  too  small  to  allow  of  their  form 
being  determined.  The  cause  of  the  efflorescence  in  this  case  is  the  absorption  of  the  water 
from  the  atmosphere,  not  the  loss  of  water,  as  is  generally  tru&  The  change  when  complete 
results  in  the  production  of  ofaaloanthite  (CuS  +  7Il). 

In  the  prismatic  zone  the  crystals  show  no  immediate  relation  to  allied  sulphates ;  the  angles 
of  the  braohydomefc,  however,  agree  quite  closely,  1-iAl-i  =  77**  6',  hydrocyanite  ;  75"*  52', 
oelesUte;  75'*  85',  anglesite  ;  74*  84',  barite. 

Found  by  Scacehi  at  Vesuvius,  having  been  produced  by  sublimation  at  the  time  of  the 
eruption  of  October,  1868.  The  name  is  derived  from  the  98«p,  toater^  Kvavosy  azure  Hue; 
an  unfortunate  name,  suggesting  a  Jiydroue  mineral  and  one  relating  to  cyanite.  See  also 
Dolerophanite. 

Htdroiialite.  Adam,  Tableau  Min. ,  1869,  p.  69.  A  hydrous  ohloiid  of  sodium,  described 
by  Mitscherlioh,  Hausmann  Hin.,  p.  1459, 1847. 

Htdromaonesite,  Min.  p.  707.— Kraubat,  Steiermark,  cxyst.  and  anaL,  Taehennak^ 
Tsch.  Min.  Mitth.,  1871,  118. 

Htdrofhtlite.  Adam,  Tableau  Min.,  1869,  p.  69.  Chlorid  of  calcium.  Hausmann 
Hin.,  p.  1460,  1847. 

Htdbozincite,  Min.  p.  711.— Auronza,  Lombardy,  anal.,  Coma,  Atti  Accad.  Sci.  Torino, 
vi.,  189, 1870-71. 

442  B.  Hygrophilite,  Laepeyrea,  Tsch.  Min.  Mitth.,  1878,  p.  147. 

Cryptocrystalline.  OocurriDg  in  scales ;  double-refracting.  H.  2-2*5.  G.  2*670.  Color 
greenish-gray  to  yellowish-gray,  in  consequence  of  the  presence  of  minute  pores,  properly 
transparent.  Often  contains  minute  cubes  of  pyrite.  Lustre  and  feel  greasy.  Streak 
greenish-white. 


alysis,  Laspejres  (I  or) 

^i             £l            fe 
i    48-42        88-06        8*26 

Ca 
115 

1-72 

ft 
6-67 

]?fa 
1-36 

902  =  102-67 

It  belongs  to  the  pinite  group.  Oxygen  ratio  f or  ^  :  S  :  Si :  £[  =  (approximately)  1:5: 
9:8. 

B.  B.  Fuses  rather  easily  to  a  white  enamel,  which,  with  cobalt  solution,  takes  a  blue 
color.  Very  hygroscopic.  In  water  falls  to  pieces  gradually  like  clay.  Soluble  in  hydro- 
chloric acid. 

Occurs  in  large  irregular  masses  distributed  in  a  sandstone,  or  silicious  oonglomerate  is 
the  neighborho(^  of  Halle  an  der  Saale. 

Hyterstiiene,  Min,  p.  209.— Cryst.  form,  c.  Lang,  Pogg.,  cxxxix.,  819,  1870. 
Iridescence  and  diohroism,  Komann,  Jahrb.  Min.,  1869,  368,  582;  1871,  501. 
Mt.  Dore,  Auvezgne,  ciyst.,  Des  Gloizeanx,  ZS.  G.  Ges.,  xxv.,  566 ;  v.  Baih^  Pogg.,  diu 
27. 
See  also  AiMffeUgitey  Appendix  I.,  p.  1. 
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HYFOcnLOBiTE,  Mih.  p.  992,—Fr6ngdf  Jahrb.  Mm.,  1872,  515. 

Hypotyfhitb  (Breithaupt,  arsenglaxiz),  Hin.  p.  18.— Analysis  Isy  Frenielf  Jalub.  BOn., 
1874,  677. 

IDOCRASE,  Min.  p.  276.— See  Vesuvianitb. 

ILHENITB,  Min.  p.  143.— See  Mekaccaiutb. 

Ilsemannite,  ffofer,  Jahrb.  Min.,  1871,  566.— Appendix  I.,  p.  7. 

ILVAITE,  Min.  p.  296.— laba,  ciyafc.,  «.  Bath,  ZS.  G.  Gea,  xxaL,  710,  1870;  AchlMdL 
NnoYo  Cimento,  II.,  iiL,  Feb.,  1870. 
(Lievrite),  composition,  Hammdsberg^  ZS.  G.  Qes.,  xxii,  897, 1870. 
Naspan,  cryst,  c.  Bath,  Pogg.,  Erg.,  v.,  424,  1871. 

lOLiTE,  Min.  p.  299.— (cordierite),  Bamsbeiig,  Sweden,  uuJ.,  J^^tr^m,  Jahrb.  Min.,  1871, 
S60. 
Laacher  See,  cryst.,  c.  Bath,  Pogg.,  cUi.,  40, 1870. 

Iron,  Min.  p.  15. — Native  iron  has  been  found  at  Camp  Greek,  Montana,  in  small  angular 
fragments  (largest  i  inch  in  length)  slightly  covered  with  rust.  It  showed  on  etching  no 
Widmannstadtean  figmpes,  but  developed  a  finely  granular  structure.  Occurs  in  the  bed  rock 
of  the  gold  placers,  covered  by  six  feet  of  gravel:  associated  with  native  lead,  (q.  ▼.),  Gentk, 
Am.  Phil.  Soo.  Ph&ad.,  xi.,  443, 1873. 

Orystalline  structure  of  meteoric  iron,  TMhermak,  Ber.  Ak.  Wien,  Ixx,  Nor.,  1874. 

IsocLAsrrE,  Sandberger,  J.  pr.  Ch.,  11,  ii.,  125.— Appendix  L,  p.  7. 

IsoPYRE,  Min.  p.  392. — A  mixture,  oontainiug  more  or  less  opal,  Mask^bfne  and  FlwhL  J. 
Ch.  Soc.,  n.,  X.,  1040,  1872. 

ITAOOLUMITB,  WuL  p.  195.— Ch.  Kews.  xxii,  111,  266,  1870. 

IviGTiTB,  Band,  Proo.  Acad.  Philad.,  1868,  142.— Appendix  I,  p.  7. 

jAGOBfliTB,  Damour,  0.  R.,  Ixix.,  168.    Appendix  L,  p.  8. 

Jalfaite,  Min.  p.  39.— Tres  Puntas,  snal.,  Bertrand,  Ann,  d.  Mines,  YIL,  i,  413, 1872. 

Jamesonite,  Min.  p.  90. — Sierra  de  Famatina,  Argentine  Bepublio,  anal.,  Sietoert^  Tsch. 
Min.  MStth.,  1873,  247. 

Jefferisite,  Min.  p.  494. — No.  Carolina,  with  corundum,  analyses,  Genth,  Am.  Phil.  Soa 
Philad.,  xiii.,  392,  18r3. 

West  Chester,  Penn.,  study  of  optical  character,  Cooke^  Mem.  Am.  Ac.  Boston,  1874,  44.    ■ 

CULSAOEEITE  is  a  variety  of  jefferisite  described  by  J.  P.  Cooke  (Mem.  Am.  Ac.  Boston, 
1874,  p.  48).  It  very  closely  resembles  the  jefferisite  from  West  Chester,  Pa.,  though  the 
color  is  much  lighter,  and  it  is  somewhat  more  friable ;  the  optical  properties  are  the  same. 

Three  analyses  gave  the  following  results : 


Si 

^ 

3?e 

fe 

25-13 

ft 

87-58 

19-73 

5-95 

0-58 

11-09=100-OG 

37-43 

19-75 

5-95 

0-58 

25-58 

ll-09=100-38 

37  10 

20-22 

5-95 

0-58 

25-07 

11-09=100 -01 

Oxygen  ratio  for  ft :  fi  :  Si :  1^  =  2  : 1  :  1  :  1.    G.  =  2225.    These  results  agree  <doM^ 
rith  analyses  by  (}enth  (L  a)  of  the  same  mineraL 
From  the  Culsagee  Mine,  near  Franklin,  Macon  Co.,  N.  Carolina. 
See  also  Vermiculite. 

Jeffersonitb,  Min.  p.  215.— Franklin,  N.  J.,  anal.,  Pisani,  C.  R.,  Ixxvi,  237,  1873. 

Jetpoorite,  Min.  p.  47  (Syepoorite,  bad  orthogr.,  Bass), — ^Thia  mineral  has  been  investi- 
giited  by  W.  A.  Boss  with  the  following  results,  previous  examinations  having  been  made, 
acxsording  to  him,  upon  mixtures  :  Occurs  in  small  crystalline  beads,  isometric  (Miller),  show* 
ing  the  cube,  octahedron,  and  pyritohedron.    C^olor  silver-white.    Streak  blue- black,  &nd 
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eemi-metalUc,  not  magnetio.  Blowpipe  analysis  gave  83 '2  and  83*5  p.  a  cobalt,  witb 
eyidenoes  of  the  presence  of  arsenio  and  antimony.  Boss  gives  the  following  as  a  probable 
guess  at  the  composition  t  cobalt  82,  antimony  7,  arsenic  G,  sulphur  5  =  100. 

Occurs  in  a  dark  gray  sand,  consisting  of  one-tenth  pyrrhotite,  considerable  quartz,  some 
chalcopyrite,  etc.  From  the  copper  mines  of  Khetree,  Jeypoor,  proTince  of  Bajpootana, 
India.     Proc.  Roy.  Soa,  xxL,  292,  1878. 

JoBDAKiTB,  Min.  p.  88.— Oiyst,  new  forms,  c.  Rath,  Pogg.,  Ti,  863, 1873. 

Binnenthal,  analyses  (As,  Pb4  S7),  Sipdcz,  Tsoh.  Kin.  Mitth.,  1878,  29,  181. 

Nagyag,  cxyst.,  description  and  anal.,  Tsehermak,  Ludwig^  Tsch.  Min.  Mtth.,  1873, 215. 

JuLiANiTE,  Websky,  ZS.  G.  Ges.,  1871,  486.— Appendix  L,  p.  8. 

KArniTS,  Min.  p.  642.— See  Picromssite. 

Kalkuranite.    See  AvrmnrE, 

Ealuazite.    See  STiraENiTS. 

Kamacitr.    See  Chamabitb. 

KAOLm,  Min.  p.  47a— Chili,  analyses,  Domeyko  2nd  Am).  Min.  OhUi,  p.  49,  1867. 

A  related  mineral,  anal.,  from  the  porphyry  of  Stein,  UiUk,  Tsoh.  Min.  Mitth.,  1878, 197. 

Composition,  anal,  ScfiloesHng,  0.  R.,  Ixxix.,  473,  1874. 

Karstewite,  Min.  p.  621.— Ltlneburg,  ciyst.,  MiUer,  PhiL  Mag.,  IV.,  jdviL,  124, 1874. 

Kerolite.    See  Gebolitb. 

447  A.  Kerxlte,  Omth,  Amer.  PhiL  Soo.  Philad.,  xiii,  p.  896,  1873. 
In  fine  scales,  presenting  no  definite  shape  under  the  microscope.    Very  soft     G.  =  2 '309 
(Ghatard).     Color  pale  greenish-yellow,  with  tint  of  brown ;  lustre  pearly. 

Analysis  (L  c),  Chatard  (material  shown  by  microscopic  examination  to  be  pure). 

Si  51  Fe  te  Si^Co  fig  ign. 

f    88-29  11-41  1-95  032  025  2640  21-25  =  9987 

The  oxyffen  ratio  for  ft  :  fl  :  Si :  fi  =  5*4  :  8  :  10-3  :  9*5  or  6  ;  8  :  10  :  10,  which  would 
give  2(3ft,8i)  +  (ft,Si)  4-  10  5. 

Exfoliates  upon  heating,  but  not  to  such  an  extent  as  jefferisite.  B.B.  fuses  to  a  white 
enameL  Decomposed  by  HCl  with  separation  of  silica  in  pearly  scides.  Found  as  an 
apparent  result  of  the  alteration  of  chlorite  at  the  corundum  locaUiy,  Culsagee  Mine,  near 
Franklin,  Macon  Co.,  No.  Carolina.    Named  from  Prof.  Kerr,  State  Geologist. 

Kieserite,  Min.  p.  641.— Hallstadt,  anal,  WieMr,  Verh.  Geol.  Reiohs,  1871,  8,  p.  130; 
anal.,  and  cryRt.  description,  Tschermak,  Ber.  Ak.  Wien,  bdii,  815,  1871. 

496  A.  IQemlfine,  ▼.  Kobell,  Joum.  pr.  Ch.,  II.,  Tii.,  p.  272,  1878. 
Massiye,  deavage  imperfect  in  two  directions,  approximately  90'.     H.  4-5.     G.  8*15, 
Translucent  in  fine  splinters.    Color  pale  red.    Lustre  greasy.    Fracture  unoTen. 
Analysis  (1.  c.;,  after  deduction  of  SiOs  (1*50  p.  c.)  and  AlaO«  +  FoaOa  (5*40  p.  o.). 

Mg  Ca  Sa  Fl  P 

40-86  5*96  1-28  5*28  46-62  =  100 

Formula,  2  HlgiP  +  GaFl,  where  some  lime  is  replaced  by  soda.    Stands  near  wagnexite, 
but  differs  in  the  large  percentage  of  Fl  and  almost  entire  absence  of  lime. 
Occurs  at  Bamle,  Norway. 

Klafrotholite,  Jahrb.  Min.,  1868,  415.— Appendix  I,  p.  a 

Knebelite,  Min.  p.  260.— Sweden,  Igdstrihn^  B.  u.  H.  Zeit,  xxix.,  91,  870 ;  zxz.,  149, 
1871. 

Kochelite,  WMky,  ZS.  G.  Ges.,  xx.,  250,  1868.— Appendix  I.,  p.  8. 

K5IILERITB.    Adam,  Tableau  Min.,  1869,  p.  71.— Synonym  of  onofrite,  Dana  Min.,  p.  66. 
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KoKaCHAROFFiTE,  Hin.  p.  243.— (?)  No.  Oarolina,  with  corandam,  anaL,  Genth,  Am.  Fhfl. 
Soo.  Philad.,  xiu.,  873, 1873. 

KoLLOPHAN.    Sandberger,  J.  pr.  Ch.,  II.,  il,  129.— Appendix  L,  p.  9. 

10  A.  Kongflbergite,  Pisani,  C.  R.,  Ixxv.,  p.  1274,  1872. 

An  amalgam  of  silver  and  mercury  occurring  with  arquerite  (analysiB  1.  c.  Ag.  86*3,  Ilg 
3*7)  atKongsberg,  Norway.     Analyses  (1.  c.)   I.  crystalline;  2.  crystals. 


Ag 

Hg 

\  ' 

95 -26 

4-74 

■  f 

94-94 

5  06 

These  give  the  formula  AgisHg  (Ag  95*10,  Hg  4*90).  Pisani  snggesiB  the  poesibOity 
that  the  occurrence  may  be  accidental,  but  if  not  so,  and  if  found  at  other  localities,  he  sag* 
gests  the  name  KongBbergite. 

471  A.  Koppite,  Kmp,  Jahrb.  Min.,  1875,  67  (ZS.  G.  Ges.,  xxiu.,^656,  1871). 

Occurs  with  apatite  and  magnoferrite  in  a  granular  limestone  near  Sohelingen,  Kaiser- 
stuhlgebirge,  Baden.     Color  brown.     Transparent 

Analyses,  1.  .Bromeis  (quoted  by  Knop  from  Haoidworterb.  d.  Chemie,  VL,  706).  2L 
Knop  (L  c.) 

Cb      flo  ¥h    Ce  iP'e      Jin       Ca        Ag      It      ]?fa       Fl       fi 

1.6203    1-43    10-81  448    1-43    14*86    1-68    2-37   116    1-60  =  101-68 

2.61-90    Ce  10-10  (l)i,U)  1-80    0*40     1600    423    752 

Each  of  the  determinations  of  Knop  was  made  on  a  separate  quantity  of  the  nunexmL 
Kammelsberg  obtained  Ob  62'46,  Ce  6*69,  La,t)i  300.  Knop  writes  the  formula  5R  SGbs, 
neglecting  a  small  amount  of  fluorine.  Thia  mineral  has  been  hitherto  called  pyiooblore, 
but  Enop  separates  it  from  that  species  on  the  ground  that  it  containa  no  titanic  acid  and 
little  or  no  fluorine.    Named  in  honor  of  Prof.  Kopp,  of  Heidelberg. 

496  A.  Eorarfveite,  F,  Badominski,  C.  R.,  IxxviiL,  p.  764,  1874.  A  name  proposed  pro- 
viifiionally  for  a  phosphate  of  cerium  containing  fluorine  near  monazita  It  occurs  in  albite 
with  gadolinite,  hjelmite,  and  beryl  at  Korarfet  near  Fahlun,  Sweden  (there  called  monasite). 

In  imperfect  crystals,  or  ciyst^ine  masses  often  very  large ;  one  cleavage  perfect.  Double 
refracting  (Des  Cloizeaux).  G.  4  03.  Color  yellow  passing  into  brown.  Fracture  Titreons, 
translucent.     Streak  grrayish-yellow. 

Analysis  (L  c.)  niade  upon  impure  material,  and  consequently  needing  confirmation. 

CeLai)i  Ca  Mg  Fe  Fl  P  Bf 

67-40  1-24  tr  0-32  4-35  27*88  tr    =    100*69 

B.  B.,  infusible.  Partially  attacked  by  HCl  with  evolution  of  CI  Completely  decomposed 
by  sulphuric  acid  and  bisulphate  of  potash. 

KoTscHUBEiTE,  Min.  p.  497.— Belation  to  kdmmereritej  eta,  «.  LeuehUnb&rg^  BulL  Soa 
Imp.  St.  Pet.,  xiii,  34,  1869. 

Kryokonite.   See  Cbtoconite. 

Labradorite,  Min.  p.  841. — ^Examination  of  the  cause  of  the  iridescence,  Vogdaang^ 
Arch.  N6erland,  iil,  32,  1868. 

Exhaustive  ciyst.  and  microscopic  investigation  by  Schravf^  in  which  he  shows  the  pre- 
sence of  inclosed  ctystals  of  augfite,  hematite,  and  magnetite  (with  piootite?).  He  also 
describes  two  varieties  of  microscopic  indosures  to  the  presence  of  which  the  color  it  due ; 
the  first  he  calls  microplakite.  They  form  rectangular  tabular  crystals  (a  A  «  =  90*,  a  a 
secondary  plane =153i*'-l 53°)  and  lie  in  a  position  perpendicular  to  that  of  the  ai^^te  needles. 
By  transmitted  light  they  are  grayish-yellow  to  brownish,  by  reflected  light  reddish-green  to 
green  and  blue  (the  colors  of  thin  media).  Schrauf  says  that  in  most  of  their  properties 
they  agree  with  magnetite,  though  their  apparent  insolubility  is  against  that  idea.  Tha 
second  kind  of  inclosures  he  calls  MiCROFHifLLiTB,  they  form  indistinct  czystalline  scales^ 
and  lie  parallel  to  the  direction  of  the  augite  crystals ;  they  are  from  -05  to  *1  mm.  in  length, 
tnd  -02  to  -04  in  breadth ;  their  true  nature  is  doubtful     Ber.  Ak.  Wien,  Ix.,  Deo.,  1809. 
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Labxador,  analyBes  of  two  yarieties;  violet  (with  11 '14  p.  c.  Ca)  and  white  (with  9*4  p.  c. 
Ca),  Oudemanns,  J.  pr.  Oh.,  evi,,  56,  1869. 

Nazodal,  analyses,  v.  Bath,  Pogg., cxxxvi.,  424 ;  cxxxviii.,  171 ;  Tsehermak,  ibid.,  czzzyiii., 
163;  BammeUberg,  ibid.,  czxxix,  178;  ibid.,  cxii.,  174. 

Waterville,   N.  Hampshire,   analyses,  E.  &  Dana,  Am.   J.  ScL,  HI.,  ilL,  48,   1872. 

Greenland,  anal.,  Janovthy,  Ber.  Ghem.  Ges.  Berlin,  1873,  1454. 

Yerespatak,  oiyst.,  anal.,  and  description  of  products  of  decomposition,  T^chermak^  Tsoh. 
Min.  Mitth.,  1874,  269.     See  also  Fddspar. 

Labcp ADITS,  TtfiTi,  p.  181.~(Eapfermanganen),  Chili,  anal.,  Frenzd,  Jahrb.  Min.,  1873, 
801. 

Lanarkite,  Min.  p.  628.— Analyses,  Maskdynt  aud  Flight ,  giving  the  formula  I*bS  +  l^ 
with  no  water  and  no  carbonic  add,  J.  Gh.  Soa,  II.,  xii.,  108. 

Pisani  has  analyzed  1.  from  Scotland  and  finds,  as  above,  no  carbonic  add,  except  as  due 
to  impurity,  he  gives  the  formula  l^b^S ;  he  adds  the  results  of  an  optical  examination,  C.  B., 
Ixxvl,  114:  Jannettez,  ib.,  p.  1420,  1873. 

Corrected  angles  given  by  Schrauf,  Tsch.  Min.  Mitth.,  1873,  137. 

IiAKOiTE,  Min.  p.  665.— AnaL,  Maskdyne  and  FUgJct,  Ber.  Ch.  Ges.  Berlin,  1870,  934. 

Lapib  IiAZtTLi,  Min.  p.  831.— (lasnnrtein),  *'a  mixture  of  granular  cafdte,  paxalogite 
(sckebergite)  and  an  isometric,  ultramarine  mineral,  which  is  generally  blue,  or  violet 
sometimes  aiBO  colodess,  and  in  the  last  case  assumes  a  blue  color  on  heating,*'— thor- 
ough microscopic  examination  and  discussion  of  relation  to  hauynite  and  nodte  (nosean), 
VogdBang,  Vers.  Med.  E.  Akad.  Amsterdam,  II.,  vii,  161,  1873.  The  same  matter  has  been 
pxevionsly  investigated  by  Fischer  (KAt.  Mikr.  Stud.,  1869,  p.  40). 

Laumoktite,  Min.  p.  399. — Cryst.  description,  Kokteharoto,  Min.  Bnssl.,  v.,  156. 
Anal.,  V.  FeOenberg,  Jahrb.  Min.,  1869,  373. 

St.  Bartholomew,  anaL  {If^m'dstrdm),  Ak.  H.  Stockholm,  IX,  Ko    12,  Kov.,  1870  (Cleve, 
Geol.  W.  India  Is.,  p.  30,  1870). 
Capordano  (::=caporcianite),  anal.,  Beehi,  Aehiardi,  BolL  Com.  GeoL,  ItaL,  1871,  139. 

Lauritb,  Min.  p.  74. — With  platinum  from  Gregon,  Waehler,  Am.  J.  Sd,  H,  xlviil, 
441,  1868. 

Lavroffite,  Min.  p.  216. — Composition  and  description,  a  diopside  colored  green  hy  4*29 
p.  c.  of  vanadate  of  lime,  Hermann,  J.  pr.  Ch.,  II.,  i,  444;  Koksch.  Min.  Bus^,  vi.,  206. 

LAXMAmriTB,  NordemkiSld,  Pogg.,  cxxxvii.,  209. — Appendix  I.,  p.  9. 

Lazulite,  Min.  p.  572.— Vesuvius,  note,  «.  RaVi,  Pogg.,  cxxxviii.,  491. 

No.  Carolina,  with  corundum,  Gentli,  Am.  Phil.  Soc.  Philad.,  xiii.,  404,  1873. 

Lead,  Min.  p.  17. — ^Native,  found  with  native  iron  (q.  v.)  in  the  bed  rock  of  the  gold 
placers,  covered  by  6  feet  of  g^vel,  at  Camp  Cr.,  Montana.  Occurs  in  irregular  and  rounded 
Hattened  pieces,  ftom  the  size  of  a  pin  head  to  i  inch  ;  coated  with  massicot,  probably  also 
by  cerusaite ;  shows  crystalline  structure.  l?he  solution  contained  gold,  but  no  ^ver,  Oenth, 
Am.  Phil.  Soc  Philad.,  xi.,  443,  1870. 

Pfliicker  also  speaks  of  the  occurrence  of  native  lead  in  rounded  grains  at  many  localities, 
S.  W.  of  Huancavelica  (Peru).  It  containa  little  silver,  but  considerable  antimony,  Domeyko 
3d  App.  Min.  Chili,  1871. 

Lkadhillite,  Min.  p.  624.— Relation  to  susannite  (q.  y,),  Kenngott,  Jahrb.  Min.,  1868, 
819. 
Composition  discussed,  relation  to  maxUe  (q.  v.),  Sinize,  Pogg.,  dii,  256. 
Anal.,  BeHrand,  Bull.  Soc.  Ch.,  xix.,  67,  1873  ;  Laspeyres,  Jahrb.  Min.,  1873,  292. 

Lefidolitb,  Min.  p.  814. — ^Eulenlohe,  Fichtelgebiige,  Sandberger,  Ber.  Ak.  MOnchei^ 
a871,  93. 

Lesletfte,  Min.  p.  800.— Appendix  I.,  p.  18. 

Lettsomitk,  Min.  p.  666.— See  Ctanotrichite. 

Leuoauoitr,  Min.  p.  216.— Amity,  N.  Y.,  anaL,  Lcedi,  Am.  J  Sd,  HI.,  vL,  24, 1878. 
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Lbuchtenbeboite,  MiiL  p.  500.— Chem.  composition,  Kenngatt,  Jahrb.  Uin.,  IMS,  20«l 

Lkucitb,  Min.  p.  334.— Microscopic  structnre,  Zir?eel,  ZS.  G.  Ges.,  xx.,  97,  1868;  Jahrb. 
Min.,  1870,  809;  v.  Lamvlx^  Jahrb.  Min.,  1873,  408. 

Contains  rubidium  and  caesium.  J,  L,  Smithy  Am.  J.  Sd.,  11.,  xlix.,  835,  1870. 

Vesuvius,  anaL,  v.  Bath^  Pogg.,  cxlvii,  264;  enveloped  in  sanidin,  ibid.,  Erg.  Bd.,  vl, 
881  and  108 ;  see  also  8eacehi,  Atti  Accad.  Napoli,  v.,  March,  1870 ;  Sept.  14,  1872. 

Vesuvius,  shown  by  accurate  measurements,  as  well  as  by  the  presence  of  striated  faces 
(due  to  twining),  to  be  tetragonal.  The  ordinary  crystals  show  the  planes  1,  4^,  also  2-i 
and  //  t  A » (=r4'2  a4'2)=:133''  58' ;  a  (vertical)  =0*52637;  composition  face  2-i.  Also  anaL, 
r.  Rat/i,  Pogg.,  Erg.  Bd.,  vi.,  198,  1873  (or  Jahrb.  Min.,  1873,  118). 

Note  by  Scaeehi,  BoU.  Com.  GeoL  Ital.,  1873, 183. 

Leucophaijitb,  Min.  p.  260.— Cryst.,  Mrdenskidld^  (Bfv.  Ak.  Stockh.,  1870,  xrvii.,  557 
Cryst.,  B&rtrand,  Ann.  d.  Mines,  VII.,  iii.,  24  Ctyst.,  v.  Lang,  Tsch.  Min.  Mitth.,  1871,  p 
82. 

Leucoptritb,  Min.  p.  77  (=ldllhigite,  Dana)— and  lollingite,  anal,  Przibram,  Zqiharonieh, 
Lotos,  Jan.,  1870. 

In  Dana's  Mineralogy,  1868,  the  names,  leucopyrite  and  lollingite  previously  used  as  sy- 
uonyms,  were  given,  leucopyrite  to  the  mineral  with  the  composition  FeAs,,  and  lollingite 
to  the  compound  FcsAss  (supposed  to  include  the  arsenical  pyrites  from  Lolling,  not  then 
known  to  have  been  analyzed).  It  appears,  however,  that  a  little  earlier,  Zepharovidh  (Verb. 
Min.  Ges.  St.  Pet.,  IL,  iii,  1867)  had  found  the  Lolling  mineral  to  have  the  compositioin 
FeAsa,  and  hence  proposed  for  it  the  name  lollingite,  reserving  Shepard^s  name,  leucopyzite, 
for  the  FeaAss.  The  names  as  given  by  Zepharovich  have  the  priority,  and  should  be  received. 
In  another  printing  from  the  stereotype  plates  (6th  sub-edition)  of  Dana's  Min.  the  change 
will  be  made.  It  is  to  be  added,  however,  that  there  was  no  **  confounding  of  the  names'' 
(Naumann,  Min.,  p.  611,  1874)  in  Dana's  Mineralogy. 

Leytkite,  Min.  p.  431.— Richmond,  Vict,  comp, .  KenngoU,  Jahr.  Nat.  Ges.  Zurich,  xvi, 
132,262,1871. 

Lignite,  Min.  p.  755.— Pecton  Co.,  N.  S.,  anal,  and  description,  JQbw,  PhiL  Mag.,  IV., 
zxzvii.,  264. 

414  A.  Iiimbachite,  Frenzel,  Jahrb.  Min.,  1878,  789;  Min.  Lex.  Sachsen,  p.  184. 
Massive.     G.  =2-395.    Lustre  greasy.    Color  grayish  to  greenish-white.    Not  hazd  zior 
brittle.    Does  not  adhere  to  the  tongue. 
Analyses,  Frenzel  (1.  a) 

Si  £1  Fe  ftg  £[ 

41-42  2209  23-67  12-47=   99  65 

4203  19-56  1.46  2o-61  12-34  =  101-00 

Frenzel  gives  the  formula  3Mg  2§i  +  £l§i  +  8^.  Hence  in  oxygen  ratio  it  stands  very 
near  cerolite  (KeroUth),  from  which  species  Frenzel  has  separated  it,  though,  as  he  shows,  the 
analyses  vary  much.     ft:fi:Si:^  =  l:l:3:l. 

Occurs  at  Limbach,  filling  cavities  or  fissures  in  serpentine. 

A  similar  mineral,  occurring  in  serpentine  at  Zoblitz,  has  been  called  ZAblitzitb  by  Frea- 
cel  (Min.  Lex.  Sachsen,  p.  851).  Massive.  Color  Ught-yellow.  An  analysis  gave  Melling 
{},  c  and  Jahrb.  Min.,  1873,  789),  Si  47  13,  Xl  257,  Fe  292,  Mg  86-13,  fl  11-50  =  100-25. 

Limbilite,  Min.  p.  258. — Boeenbusch  thinks  that  the  limbilite  of  de  Saussnre  cannot  be 
regarded  as  a  result  of  the  decomposition  of  chrysolite,  but  rather  of  the  glaaqr  matter  of 
wnch  a  rock  as  has  been  called  by  him  limburgite,  Jahrb.  Min.,  1872,  169. 

LiME-WAVELLiTB,  Koimaun^  ZS.  G.  Ges.,  zxi.,  795, 1869. —Appendix  I.,  p.  9. 

LiMONiTE,  Min.  p.  172. — Pseodomorph  after  cemssite,  Kosmann,  ZS.  G.  Gres.,  zxL,  644, 
869. 

LiNARiTE,  Min.  p  663. — Cumberland,  exhaustive  cryst.  memoir,  with  many  new  forms, 
Kokteharaw,  Min  Hussl.,  v.,  206. 

ChiH,  Domeyko  2d  App.  Min.  Chili,  p.  32,  1867;  Bertrand,  Ann.  d.  Mines,  VII.,  L. 
414,1872. 

Besbanya,  cryst.  memoir,  Schrauf^  Bex.  Ak.  Wien,  Ixiv.,  172  (1871) ;  Ixr.,  241,  167SL 
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LrrmoFHOBiTB,  Appendix  I.,  p.  Q.—Laspeyres^  Jahrb.  Mjbl,  173, 1809. 

29  A.  Livlngstonite,  Mariano  Bareena,  Natnraleza,  iii,  85.  1874;  ill.,  p.  172,  1875, 
Am.  J.  Sci.,  III.,  viii.,  p.  145, 1874;  ix.,  p.  64,  1875. 

In  prisms,  and  columnar  groups  much  like  stibnite,  and  apparently  isomoiphous  with  it 
H.  =  2  (Breithaupt's  scale).  G.  =  4*81.  Color  bright  lead-gray.  Streak  red  (not  black  af 
with  stibnite).    Analysis,  Barceoa  (t  c.) 

S  Sb  Hg  Fe 

2908  6312  1400  8-50  =  9970 

Whence  the  atomic  ratio  for  the  sulphur,  antimony,  mercury  and  iron,  18*17 :  8*7  :  1*4  ■ 
12  =  (nearly)  15  :  7  : 1  :  1,  or  4SbSs  +  HgS  +  FeS^  Fuses  at  the  first  touch  of  the  blow- 
pipe flame,  giving  off  white  fumes  in  abundance.  Not  sensibly  attacked  by  cold  nitric  add, 
but  dissolved  in  tiie  warm  acid  with  a  white  residue. 

Occurs  at  Huitzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  carbonate  and  sulphate  of 
lime,  together  with  sulphur,  dnnabar,  stibnite  and  valentinite. 

LOllinoite,  Min.  p.  76  (=  leucopyrite,  Dana).-— Seichenstein,  Silesia,  anaL  (containing 
gold),  Giittler,  Jahrb.  Min.,  1871,  81. 
Chanarcillo,  anal.,  Domeyko  3d  Append.  Min.  Chili,  1871. 
Dobschau,  Hungaiy,  anaL,  Niedzwiedzki^  Tsch.  Mui.  Mitth.,  1872,  161. 
See  also  Leucopyrite. 

595  A.  Ludwigite,  G,  Tsehermak,  Tsch.  Mm.  Mitth.,  1874,  p.  59. 

In  finely  fibrous  masses,  the  fibres  generally  short  and  in  a  i>arallel  position,  so  that  on  the 
fresh  fracture  it  has  a  silky  lustre.  H.  =5.  G.  =  8 -907-3 -951  (lighter  colored  variety), 
4*016  (dark-colored  variety).  Color  blackish-green,  and  again  almost  perfectly  black  with 
a  tinge  of  violet.  Tough.  Streak  dark-gieen,  of  a  somewhat  lighter  color  than  the  mineral 
itself.     In  microscopic  splinters  transparent,  with  a  greenish-brown  color. 

Analysis,  Ludwig  and  Slpocz,  La  1.  (mean  of  7  partial  analyses)  G.  =  8*951,  color  dark- 
groen.     2.  G.  =  4016,  black. 

B  Fe  t^  Mg 

1.  1609  39-92  12*46  81*69  =  10016* 

2.  1506  89*29  17*67  26  91=    98*98* 

*  TreoesoC  nuuiguiese. 

For  analysis  2.  Tschermak  gives  the  formula  2Agfi  +  J*e9e,  which  corresponds  also  to 
analysis  1,  though  here  a  little  ]fi[g  takes  the  place  of  some  I'e. 

A  microscopic  examination  proved  the  absence  of  magnetite  in  the  material  analyzed, 
though  magnetite  and  alAO  sometimes  calcite  are  generally  intimately  associated  with  it. 

Heated  in  the  air  the  mineral  becomes  red ;  in  fine  splinters  fusible  with  difficulty  to  a 
black,  strongly  magnetic,  slag.  With  the  fluxes  gives  the  reaction  for  iron.  Dissolved 
slowly  by  cold  hydrochloric  acM  when  in  the  state  of  a  fine  powder. 

Occurs  imbedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  magnetite, 
at  Morawitza  in  the  Banat. 

According  to  F.  Berwerth  (Tsch.  Min.  Mitth.,  1874,  247)  ludwigite  occurs  altered  to 
limonite.  An  analysis  of  material,  having  a  brownish-red  color,  and  graduating  insensibly 
into  pure  ludwigite,  avoided  him:  Fe  75*34,  &n  tr.,  Ca  0*09.  jSCg  5*80,  0  1*65,  Si  2*83, 
11  14-51,  B  0*08  =  101*02.  G.  =  3*41.  Besides  the  limonite  (8817  p.  c),  Berwerth  con- 
siders that  some  talc,  brucite,  magnesite,  and  calcite  are  also  here  present  as  mechanically 
mixed  impurities. 

LCi7£BUROlTB,  Nollner,  Ber.  Ak.  Munchen,  1870,  291. — Appendix  L,  p.  10. 

132.  Luzonite,  Weitbadi,  Tsch.  Min.  Mitth.,  1874,  p.  257. 

Massive,  with  uneven  fracture,  with  but  little  tendency  to  cleavage.  In  cavities  there  were 
also  observed  some  minute  crystals,  whose  form  could  not  to  be  distingnished.  H.  =  8*5 
G.  =4*42.  Color  dark  reddish-steel  gray,  turning  violet  with  time.  Lustre  black  and 
metallic.     Streak  black.     Brittle. 

Analysis,  Winkler,  L  c. 

S  8b  As  Cu  Fe 

83*14  2*15  16*52  47*51  0.98  =  100*55 

This  gives  substantially  CusAsSi  =  8  6uS  -h  AsaSt,  or  similar  to  enaigite 
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It  is  closely  related  to  famatmite  (q.  t.)  and  WeiBbach  Bays,  though  without  snfficieiil 
reason,  that  the  two  are  probably  isomorphons,  while  it  forms  a  dimorphous  group  with 
enargite.  The  sole  reason  for  separating  the  mineral  from  enargite  seems  to  be  its  stractrirc- 
less  character,  nearly  destitute  of  cleavage,  but,  unsupported  by  obseryations  on  tho  ciystal- 
liae  form,  this  cannot  be  regarded  as  conclusive. 

Occurs  in  the  copper  veins  of  Mancayan,  district  of  Lepanto,  Island  Lu2on  (Manila). 
Associated  with  the  following  minerals,  named  in  the  order  of  their  deposition :  Qoarti,  pyitc, 
(luzonite),  enargite,  quartz,  tetrahedrite,  barite. 

447  B.  Maoonlto,  Qenth,  Amer.  Pha  Soc,  PhUad.,  xiii,  390,  1873. 

In  irregular  scales,  resemlding  a  variety  of  jefferisite.  Soft,  but  slightly  harder  than 
kerrite.  O.  =  2*827  (Chatard).  Color  dark  brown ;  lustre  pearly,  inclining  to  flnb-metalUcL 
Analysis.  1.  c .  Cbataid  and  Qenth. 

Si  £l  9e  fe      ]^i,0o       %        Li       ^^a  &  tgn. 

J    34-22      21-53       12-41       0-82       012       14*46      tr       051       5-70       11*85  =  101ir 

Oxygen  ratio,  li:ll:§i:fl:  =  3:6:8:5  nearly,  or  3S,  2Si  +  2  (fi,  Si)  +  5lt 
Exfoliates  largely  on  heating,  and  fuses  with  difficulty  to  a  brown  glass  ;  easily  decom 
posed  by  hydrochloric  acid,  with  separation  of  ^ica  in  scales. 

Contains  numerous  fragments  of  oorundum,  and  some  microscopic  reddish-brown  dyatala 
which  may  be  sphene.  Found,  as  an  apparent  result  of  the  alteration  of  chlorite,  st  the 
oorundum  locality,  Culsagee  Mine,  near  Franklin,  Macon  Co.,  No.  Carolina. 

Kagnebite,  Min.  p.  686.— Traversella,  cryst.,  Struver,  Atti  Accad.  Sd.  Torino,  vi ,  874, 
1871. 
Gieiner,  Tyrol,  note,  Zepharovieh,  Ber.  Ak.  Wien,  Ixvii.,  750,  1868. 
From  the  Alps,  crystals  with  0,1,  i-2,  also  anal.,  Humpf,  Tsch.  Min.  Mitth.,  1878^  «68. 
Vax.  breunnerite,  anal.,  Leeds,  J.  Frank.  Inst.,  III.,  Ix.,  63,  1870. 

Magnetite,  Min.  p.  140.— Crystals  from  Achmatowsk,  with  planes,  0,  1,  t,  8-8,  V-^t 
n-l'hh  ZS.  G.  Ges.,  xxi.,  480, 1869. 

Auerbach,  anal.,  containing  nickel,  Petersen,  J.  pr.  Oh.,  cvi.,  441, 1860. 

Wolfaoh,  anal.,  Petersen,  Pogg.,  cxxxvi,  506,  1860. 

Traversella,  cryst.,  Struver,  Atti  Accad.  Sci.  Torino,  vi.,  874,  1871. 

Brewster,  N.  Y..  pseudomorph  after  dolomite  and  chondrodite,  J,  D,  Dana,  Am.  J.  ScL, 
nL,iriii.,375,  1874. 

In  mica  from  Pennsbury,  reply  of  J.  D.  Dana  and  G,  J.  Bnish  to  a  note  by  Boae  (see  hema- 
tite), Am.  J.  Sci.,  II.,  xlviii.,  360,  1869  (Jahrb.  Min.,  1874,  611). 

Both  Zirkel  (Microscop.  BeschaflF.  der  Min.,  1873,  p.  247)  and  Bosenbusch  (Phys.  d.  Min., 
1873,  p.  213)  speak  of  the  mineral  in  the  mica  of  Pennsbury  as  being  hematite.  It  is  diffi- 
cult, however,  to  see  how  this  view  can  be  reconciled  with  the  investigations  of  Brush  (L  c). 
He  found  that  the  mineral  was  bladdsh  to  smoky-brown  in  color,  and  strongly  magnetic.  It 
had  moreover  a  black  streak.  Upon  being  heated  to  redness  out  of  contact  of  the  air  it  re- 
tained its  color,  but  heated  with  access  to  the  air  it  became  red.  It  was  sometimes,  in  conse- 
quence of  alteration,  changed  to  a  bright  red  or  yellow  mineral.  The  red  substance  had  a 
red  streak,  the  yellow  substance  an  o<3ire-yellow  streak ;  the  last  became  red  when  heated. 
Prof.  Brush  concludes  that  the  black  mineral  is  in  all  probability  magnetite,  the  red  mineral 
is  hematite  (arising  from  the  oxidation  of  the  original  magnetite),  and  the  yellow-ochre  min- 
eral is  hydrated  sesquioxyd  of  iron,  due  to  hydration  as  well  as  oxidation. 

189.  Magnochromite,  Bock,  Inaug.  Dissert.  Breslau,  1869.  W^ky,  ZS.  G.  Ges.,  xrv., 
394,  1873. 

A  variety  of  chromite  from  Grochau,  Silesia,  containing  a  large  amount  of  magnesia.  It 
has  been  previously  described  by  Breithaupt  (1832,  III.,  p.  2;M ;  1847,  III.,  777),  and  also  >>y 
other  authors.  In  physical  characters  it  agrees  with  chromite,  except  in  its  want  of  meinLic 
lustre  and  low  specific  gravity.  AccordSig  to  Breithaupt  G.  =  4  03 1-4  110  (this.  Webr«:cy 
suggests,  is  in  part  accounted  for  by  the  presence  of  impurities).  It  occurs  in  rounded 
grains  embedded  in  a  green  gangue  from  which  it  cannot  be  entirely  separated.  This  gangue 
mineral  is  considered  by  Websky  as  a  new  species,  and  using  an  analysis  of  it  (v  grochauiiei 
he  deducts  it  from  an  analysis  of  a  mixture  of  the  two,  made  by  Bock,  and  obtains  the 
following  as  the  composition  of  the  magnochromite :  Xl  =  29-92,  <?r  =  40  "78,  t'e  =  15*30, 
>rff  —  14  00  =  100  00.  This  result  agrees  with  the  general  formula  &,fi  of  the  spmeL  group 
jn  ing  in  this  case  4  (Xl,<^r),  (3Fe,  5Hg). 


Digitized  by 


Google 


APPAHDZZ  XL  87 

Ualachtte,  Min.  p.  71o. — ^Pseudomoiph  after  atacamite,  KoktcharoWy  Bull.  Soo.  Imp  ^t 
Pet,  xvia,  186,  1872;  Tschermak,  Min.  Mitth.,  1873,  30. 

Mai.;>omitb,  r/Wc/i.— Appendixl.,  p.  10. 

Mangai?di«thbn,    See  Ardennite. 

290  A.  ManganophyUite,  Igdstrom,  Jahrb.  Min.,  1872,  296,  (Senngott,  1878,  56). 
Hezagoual  ?    In  thin  plates,  like  other  micaa. 

Color  bronze  to  copper-red.  Streak  pale  red.  In  thin  scaleti  tranalnoent  with  a  rose-red 
color. 

AnalysiB,  Igelstrom  (1.  o. ) 

Si  £l  ^e  Mn  Ca  %        &,&a        ign. 

38-50       11-00       8-78        2140        320       15-01        6-61        160    =    100 

Kenngott  obeervee  (1.  g.  )  that,  if  we  call  the  loss  ti  and  reckon  it  with  the  bases,  the  oxygen 
ratio  for  bases  to  silica  becomes  11*72  :  12  or  U :  S  :  Si=l:  3  : 4  nearly  (tiieuratio  of  lepido- 
melane) .     The  alkalies  appear  to  be  for  the  most  part  potash. 

B.  B.  gives  no  coating  on  charcoal ;  with  borax  or  soda  affords  a  strong  manganese  reac- 
tion.    Soluble  in  HCl  with  the  separation  of  silica  in  the  form  of  the  original  Males. 

Occurs  with  tephroite,  hydrotephroite,  hamartite,  magnetite,  calcite,  garnet,  etc.,  at  the 
manganese  mine  Pajsberg,  near  Filipetadt,  Sweden. 

Igelstrom  calls  attention  to  the  fact  that  his  manganophyll  is  in  many  respects  similai  to 
the  imperfectly  described  (no  analysis)  alurgite  of  Breithaupt  (Dana's  Mm.  p.  764). 

Marcasite,  Min.  p.  75. — Pseudomorph  after  boumonite,  chalcopyrite,  magnetite,  D511. 
Tsch.  Min,  Mitth.,  1874,  87,  88. 

(Weifiskupfererz)  HaUibruche,  near  Freiberg,  an  analysla  by  Fremel  gave  results  agreeing 
with  the  formula  EjSs  (Cu= 10*75  p.  c.,  Fe=40'47),  it  is  a  compound  between  marcaaite  and 
chalcopyrite,  and,  if  constant  in  composition,  Frenzel  suggests  that  it  should  haye  a  distinctiTO 
name,  Jahrb.  Min.,  1873,  785. 

Marceline,  Min.  p.  163.— Examined  by  r.  Kobdl,  J.  pr.  Ch.,  IL,  ill,  467. 

Maiiqarite,  Min.  p.  506.— No.  Carolina,  anal.,  J.  L.  Smithy  Am.  J.  Set,  HE.,  vL,  184; 
analyses,  Gent/i,  Am.  Phil.  Soa,  Philad.,  xiii.,  899,  1873. 

Optical  character  investigated,  Bauer ^  ZS.  G.  Ges.,  xxvi.,  180,  1874. 

Mariposite,  a  name  proposed  provisionally  by  Prof.  Silliman  for  an  anhydrous  silicate  con- 
taining as  bases,  according  to  the  blowpipe,  iron  (protoxide),  alumina,  chromium,  lime» 
magnesia  and  potash,  with  traces  of  mangane.se  and  sulphuric  acid.  It  had  a  light  apple- 
green  color,  occurs  in  scales  and  asc^ociated  with  pyrite  in  a  gangue  of  dolomite  (ankerite) 
mingled  with  quartz ;  from  the  Mariposa  estate,  California.  (CaL  Acad.  Sci.,  III.,  380, 1868). 
It  has  since  been  referred  provisionally  to  fuchsite  (Min  p.  311,  anal.,  16),  though  its  iden- 
tity with  that  species  has  not  been  finally  determined.  It  is  the  constant  associate  of  the  ore 
through  the  Mariposa  region,  and  in  consequence  of  its  paragenetical  relations  deserves  . 
further  investigation. 

Marmolite,  Min.  p.  465.     See  Serpei7TI27E. 

Mabtite,  Min.  p.  142. — Brazil,  Hosenlniseh,  Jahrb.  Min.,  1871,  78. 

309  A.    Maskelynite,  Tschermak,  Ber.  Ak.  Wien,  Ixv.,  p.  123,  1872. 

Isometric ;  form  a  distorted  cube.  In  grains  transparent,  colorless,  with  milky  portions 
arising  from  alteration.  In  the  microscopic  section  seen  to  have  a  rectangular  outline,  and 
iJiown  by  optical  properties  to  be  isometric.  H.  =  about  6*5.  B.  B.,  fusible  with  difficulty 
to  a  transparent  glass.  Analysis,  mean  of  two  closely  agreeing  analyses  made  by  different 
methods : 

Si  %1        l^el^e       Ca       Ag       &^a        t 

54-3        24-8        4-7        11*1        tr        49        12        =        101-0 

The  iron  comes  from  a  little  magnetite  present,  and  deducting  this  we  obtain :  BiSC'i^ 
XI  25  -7,  Ca  1 1  6,  Na  5  1,  i^  1  S  =  10000. 
The  oxygen  ratio  is  nearly  ft  :  fi :  Si  =  1  :  3  :  6,  or  that  of  labradoiit«. 
Occurs  in  the  meteorite  from  Shergotty,  near  Behar,  India. 
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636  A.  Majdte,  Laspeyres,  Jahrb.  Min.,  1873,  407,  508 ;  1878,  292. 

Orthozhombic.    MaasiTe,  ciystalline.    Cleavage  tabular,  peif  ect. 

Optical  characters— acute  bisecfcriz  normal  to  the  deavage  surface.  Donble-refraotioft 
stroiog,  character  negative.  Axial  angle  small.  Apparent  angle  in  air  for  red  rays  19*  S8' : 
for  blue  22''  45' ;  for  white  20'  51'.  H.  =  2-5-8.  G.  =  687  (leadhillite  6-26-6-44 ;  6-60, 
Sardinia,  Bertrand).  Colorless.  Transparent  to  translucent.  Lustre  adamantine  to  peazlj. 
Fracture  conchoidal  to  splintery.    Slightly  brittle. 

Analysis,  Laspeyres  and  EichKom  (L  c) 

f  b  S  C  fl! 

81-91  814  808  1-87  =  10000 

Laspeyres  writes  the  formula  6^bS  +  9PhG  +  4l*b  -f  5£r,  maJdng  it  a  hydro-solpho-car- 
bonate  of  lead. 

Fuses  easily  in  the  flame  of  a  spirit  lamp,  forming  a  yellow  bead,  crystalline  on  cooling. 
On  charcoal  gives  a  lead  coating.  In  the  matrass  decrepitates,  expands  and  becomes  white 
and  non-transparent,  giving  off  water.     Losoluble  in  water.     Soluble  in  nitric  acid. 

Occurs  with  anglesite  and  cerussite  in  galenite  at  the  Hala-Oulzetta  mine  near  IglesiaA, 
Sardinia. 

Maxiie  resembles  leadhillite  very  closely  in  its  physical  characters,  especially  in  its  optical 
properties,  and  is  not  far  off  in  composition.  Bertrand,  on  this  account,  has  urged  that  the 
maxite  is  probably  nothing  but  an  altered  leadhillite  (Bull.  Soa  Chem.,  tit.,  17,  1878), 
which  seems  not  improbable. 

Megabasite,  Min.  p.  604.— Monroohoco,  Peru,  anal.,  Pfiucker^  Domeyko  8d  App.  to  Muil 

Chili,  1871. 

Meio^'ite,  Min.  p.  818.— Vesuvius,  czyst.,  Breeina^  Tsch.  Min.  Mitth.,  1872,  16. 

Melaconite,  Min.  p.  186.— Varieties  from  Chili  containing  Fe,  and  others  with  Co  and 
An.    Domeyko  2d  App.  Min.  Chili,  p.  14  et  seq.,  1867;  4th  App.,  p.  11,  1874. 

Melaitglanz.    See  Stephanite. 

Meerschalumisite,  JRoss,  =  pholerlte,  which  see. 

MELipnANiTE,  Min.  p.  268. — (Melinophane) — Cxyst.,  NorderUkiold^  OSfv.  Ak.  StockhohD, 
1870,  xxvil,  656. 

Melopbite,  Min.  p.  478. — Shown  by  Goppelaroder  to  be  a  magnesia-silicate,  J.  pr.  Ch., 
cv.,  126. 

Mekaccanite,  Min.  p.  148. — Titaniferons  sands  from  Chili,  Domeyko^  Ann.  d.  Mines.  YI., 
xvi.,  540.     See  also  Min.  Chili,  2d  and  3d  App. :  Silva,  C.  R.,  Ixv.,  207. 
From  doleryte,  anal.,  Sandherger^  Ber.  Ak.  Miinchen,  1873,  146. 
Norway,  analysis,  t.  Oerichteny  Ann.  Ch.  Pharm.,  dxxi.,  205,  1874. 
Canada,  analyses,  Harrington,  Canada  OeoL  Surv..  1874,  227. 

MEiiEoniNiTE,  Min.  p.  105. — Occurs  in  the  emery  near  Schwarzenberg,  Saxony,  analyaii 
and  description,  Frenzel,  Pogg.,  cxli,  443. 

Mesolite,  Min.  p.  480.— Iceland  and  Stromoe,  analyses,  Sehmid,  Pogg.,  cxliL,  118. 
In  dolerytea  of  Bergonne,  analyses,  Pisani,  C.  R.,  Ixxiii,  1447,  1873. 
In  basalts,  Streng,  Jahrb.  Min.,- 1874,  575. 

Metacinnababite,  Moore,  Am.  J.  ScL,  III.,  iii.,  86.    Appendix  I.,  p.  10. 

Durand  thinks,  after  an  examination  of  some  good  crystals,  though  without  the  oppor- 
tunity of  making  measurements,  that  there  is  a  strong  presumption  in  favor  of  the  mineral 
being  orthorhombic.  He  gives  two  figures,  which,  however,  look  much  like  a  combination  ol 
the  cube  and  octahedron,  i.e.f  isometric,  as  before  suggested.  Proc.  CaL  Acad.,  iv.,  219, 
1872. 

226  A.  Meymacite,  Camot,  C.  R.,  Ixxix.,  p.  639,  1874. 

A  hydrated  tungstic  acid,  formed  from  the  alteration  of  soheelite,  whioh  Camot  suggests, 
may  have  been  acoomplished  by  means  of  add  waters  arising  from  the  decompoaitioQ  oz 
pyrite. 
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Sometimes  yellow  or  greenish-yellow,  preserring  the  czystalline  stmctare  and  deavage  ot 
flcheelite ;  Bometimes  when  the  alteration  has  been  more  complete,  the  mineral  is  friabld 
between  the  fingers,  and  has  a  yellow  or  brownish  color.    Lustre  resinous. 

Analyses  (L  c.)  1.  and  2.  on  friable  material,  color  yellow  to  brownish,  streak  sulphur 
yellow.    G.  =  3  80.    8.  firm,  with  lamellar  structure  and  yellowish  streak.    G,  =  4-54. 

gangpie 
4-50=   90-53 
1 -85==  100  30 
2-55=   98-79 

Deducting  the  tungstate  of  lime  and  hydrated  oxyd  of  iron,  which  he  regards  as  impuri- 
ties, Camot  deduces  the  formula  'Vt,  2tL.  In  the  tube  gives  off  water.  On  charcoal  tumi 
black.  With  salt  of  phosphorus,  gives  in  the  O.  F.  a  yellow  bead,  nearly  colorless  on  cooling. 
In  R.  F.  a  bead  colored  violet  to  red  (iron  and  tungstic  acid  together).  With  acids  gives  the 
reaction  of  tungstic  acid  when  treated  in  the  usual  way. 

Found  with  wolfram  and  scheelite  at  Meymac  (Oorrdze),  France. 

Mica,  Min.  p.  301  et  seq.— Milben,  near  Petersthal,  anaL,  NMer,  Jahrb.  Min.,  1869,  249. 

In  Scotch  granites,  analyses,  Haughton,  Phil.  Mag.,  lY.,  xl.,  62,  1870. 

In  granite  from  India,  anal.,  Ormtby,  Joum.  B.  GeoL  Soa  Dublin,  II.,  ui,  26,  1871. 

With  pemiinite,  lepidolite,  etc.  (Verwaohsungen),  i?^^,  Pogg.,  czxxviii.,  177, 1869. 

Brewster,  N.  Y.,  anal.,  Brmdenbaughy  Am.  J.  Sd,  in.,  vi,  207,  1873. 

Manhattan  Is.,  New  York,  analyses,  Schweitzer ^  Amer.  Ch.,  iv.,  443,  Jan.,  1874. 

Physical  and  optical  investigations,  Betuch  (Komerprobe),  Pogg.,  cxxxvi,  180,  632;  Ber. 
Ak.  Berlin,  July,  1869,  530;  Max  Bauer,  Pogg.,  czzzviii,  337,  1869;  ZS.  G.  Ges.,  xxvi., 
137,  1S74 ;  Cooke,  relation  to  the  vermiculites,  Mem.  Am.  Ac.  Boston,  1874,  85. 

MiCHAELSONlTE,  Mln.  p.  289. — (Erdmannite,  Blomstrand)^  composition  and  desoription 
Nardenskim,  CBfv.  Ak.  Stockholm,  1870,  xxvii,  365. 

MiCBOLiTE,  Min.  p.  513.— Shepard  Am.  J.  Sol,  IL,  1.,  95, 1870. 

MiCKOLiTBS,  a  name  proposed  by  Vogelsang  (Philosoph.  d.  Geol.,  1867,  p.  139)  and  sinoo 
nsed  by  Zirkel  (Mikroscop.  Beschaff.  d.  Min.,  1878,  pp.  33,  88)  f or  mioroscopio  crystals,  some- 
times belonging  to  known  species,  sometimes  of  indeterminate  nature,  but  often  observed  in 
igrneous  rocks.  The  method  of  aggregation  of  these  microlites  is  sometimes  very  remark- 
able.    Trichite  and  belonite  are  names  given  by  Zirkel  (1.  a)  to  analogous  forms. 

Mlkroplakite,  MikrophylUta.    See  Labradoritb. 

306  A.  Micro3omm:te.— Scacchi,  Bend.  B.  Accad.  Napoll,  Oct.,  1872,  ZS.  G.  Ges., 
xxiv.,  506.     Further  investigated  by  v.  Rath,  Pogg.,  Ann.  Erg.  Bd ,  vi.,  p.  372,  1873. 

Occurs  in  extremely  minute  hexagonal  ci^stals  ;  often  grouped  together.  Crystals  striated 
vertically,  occasionally  with  edges  truncated.  0  dull,  a  (vert.)  =  "347.  1  A  7=111'  50' ;  1  : 
1  (over  i)=43'  40' ;  1:1  (adj.)  158**  34'  (angles  only  approximate). 

H.  6.    G.  2*60.     Transparent.    Colorless.    Analysis  (on  0  1  gr.  consisting  of  1500  czystals). 

Si  Si  Ca  t.  Sa        CI         5 

330        200       11-2       11-5       8-7       01        1*7        =        104*2 

If  the  Na  belongs  to  the  CI  the  excess  is  diminished  2.  p.  c.     Oxygen  ratio  for  H  :  Si =3  : 4. 

B.  B.  fusible  with  difficult.  No  loss  \xy  violent  ignition ;  in  hydrochloric  acid  decomposed 
with  separation  of  gelatinous  silica.  Occurs  at  Vesuvius  in  ejected  masses,  and  formed  by 
sublimation  in  the  leucitio  lava.    It  is  closely  related  to  sodalite. 

Alilanite.    See  Halloysitb. 

Mn.ARiTK,  Kenngott,  Jahrb.  Min.  1870,  81. — Appendix  I.,  p.  10. 

Kenngott  suggests  that  milarite  may  be  identical  with  levynite  (but  see  below),  Jahr.  Kat. 
Ges.  Ziirich,  xvi.,  132,  1871. 

According  to  Frenzel  the  locality  is  Val  Giuf,  Graubiinden,  iwt  Val  Milar.  He  has  made  ar 
analysis  with  the  following  results:  1.  G.=2'59.  Analysis  2.  is  by  Finkener  (Eck,  Jahrb 
Min.,  1874,  62).    G.=2-5. 

Si         *1  C;a         Ag  S^a         Jta     '     a 

1.  71-12        8-45        11-27        (7-61)      1-55=::  100-00    Frenael. 

2.  70-04      i:  62       10-05       0*20         0*65       574       169=  99*99    Finkenai. 
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The  water  is  driven  ott  only  at  a  high  tempezatnre ;  Frenzel  regatds  it  as  basio,  and 
that  the  mineral  belongs  near  petalite  (Jahrb.  Mln.,  1873,  797). 
Can  the  excess  of  silica  be  due  to  imparity  ? 

MiT.LERiTS,  Mm.  p.  56.— AnaL,  Liebe^  Jahrb.  Min.,  1871,  843. 

MiLOSCHiTE,  Mi^.  p.  610. — ^May  be  a  mixture,  EienngoU,  Jahr.  Nat  Ges.  Zurich,  zviL, 
GO 

MiMETiTB,  Min,  p.  537» — Nador,  province  Gonstatine,  anaL,  Flajolot,  ZS.  G.  Ges.,  xxir. 

40,  1872. 

BSiriqoidittt,  Frenzel,  Jahrb.  Min.,  1874,  p.  673  (1873,  039). 

Rhombohedral,  a  (vert)=3-363.  Planes  R  and  -^R,  Ba  --i^=123%  5a  J?-66*  and  114». 
Crystals  very  minute  and  hence  measurements  only  approximate.  Hane  B  often  horizon* 
tally  striated,  and  somewhat  curved  (czyst.  descript  by  vom  Bath).  Also  massive  in  im- 
bedded portions  having  a  yellowish  to  reddish- brown  color.  Color  of  crystals  bladdsh-brown, 
on  edges  red  by  transmitted  light.  Streak  ochre-yellow.  Lustre  glassy.  Translucent  to 
opaque.     Brittle. 

H.  =4.  Contains  ^b,  9e,  As,  F,  tt,  but  the  want  of  sufficient  quantity  of  pure  material 
prevented  an  analysis. 

B.  B. ,  fusible  to  a  globule,  coloring  the  charcoal  yellow.  In  matrass  gives  water,  and  with 
the  fluxes  reacts  for  iron.  The  presence  of  the  adds  is  less  easily  proved,  and  Fxooiel 
ooncludes  that  it  is  probably  a  very  basic  compound. 

Found  at  Schneebeig  with  chaloocite,  pyromoiphite,  cuprite,  torbemite,  etc. 

MisPiCKEL,  Miu.  p.  78. — See  Abbenoftbite. 

MoKAZiTE,  Min.  p.  539. — (Tumerite),  Laacher  See,  ciyst.  description,  v.  Baihy  Pong. 
Erg.  Bd.,  v.,  413,  1871. 
Cryst.,  Hmenberg,  Jahrb.  Min.,  1874,  876. 
Produced  artificiaUy,  Badominski,  0.  E.,  Ixxx.,  804,  1875, 
See  also  korarf'oeUe. 

MoNiMOLiTE,  Min.  p.  546. — Cryst.  note  (Scandinavia),  Ifardewkiold^  CEfv.  Ale  Stock- 
holm,  xxvii.,  550,  1870. 

MoNTEBRASiTS,  Appendix  I.,  p.  10.— See  Hebbonite. 

MoNTiCELLiTE,  Min.  p.  255.— Ciyst.  relation  to  chrysolite,  v.  Bothy  Fogg.  Ezg.  Bd., 
v.,  434.     Altered  to  serpentine  and  fassaite,  Fesmeda  Alp,  Ber.  Ak.  Berlin,  1874,  737,  747 

MoNZOi^iTB,  9.  KobeU^  Ber.  Ak.  Manchen,  May  6, 1871. — Appendix  I.,  p.  11. 

Mv.uiQYRiTE,  Min.  p.  88.— Tres  Funtas,  analyses,  Domeyko  2d  App.  Min.  Chili,  p.  40, 

1867. 

Myelin,  Min.  p.  373. — ^Anal.,  identical  with  Camat  (Breithaupt),  Min.  p.  474:  F^enetH, 
J.  pr.  Ch.,  II.,  v.,  401, 1872. 

Njesqhite,  Blcmutrand,  CBfv.  Ak.  Stockholm,  1868, 197.— Appendix  L,  p.  11. 
Nadorite,  Flajolot,  C.  R.,  Ixxi,  237,  406.— Appendix  I.,  p.  11. 
Namaqualite,  Ghuroh,  J.  Ch.  Soc,  II.,  viii.,  1.— Appendix  L,  p.  11. 

Naktoquite.  Breithaupt  gives  the  following  description  of  this  mineral  (Nantokite; 
previously  announced  by  him,  B.  and  H.  Ztg.,  xxvii.,  3,  see  Dana's  Min.  Appendix  I.,  p.  11. 
Isometric,  as  proved  by  the  cubic  cleavage,  though  no  crystals  were  observed.  Granular, 
massive.     H.  =  2-2-5.     G.  =  3*930.     Color  white  to  colorless.     Lustre  adamantine. 

Analyses  give  the  formula  CujCl  or  Cu,  =  64-11,  Ci  =  35*89. 

On  charcoal  fuses,  coloring  tiie  flame  intense  azure  blue,  leaving  a  coating  of  oxyd  of 
silver,  and  a  white  coating  farther  from  the  assay  ;  a  ductile  globule  of  copper  reaiaina  oo 
the  coal.  Easily  soluble  in  nitric  or  hydrochloric  acid,  as  idso  in  ammonia.  Rapidly  decom- 
posed on  exposure  to  the  air.     Jahrb.  Min.,  1872,  814. 

This  mineral  was  first  described  by  Dr.  Sieveking,  see  Domeyko  2d  Append.  Min.  Chili, 
p»  51,  Feb.,  1873.    A  more  recent  analysis  (3d  Append.,  1871)  gave  Cu«Cl  7932,  Cu,  12  56, 
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msoL  8*80,  ^e  0-05  =  90*28.  Domejko  mentions  that  the  mineral  is  remarkable  for  evdlT- 
ing  in  the  mine  sn  odor  of  chlorine  which  incommodes  the  miners.  This,  he  says,  is  due  to 
the  production  of  ozone,  which  accompanies  the  oxidation  of  the  CuaCl. 

Natbolits,  Min.  p.  426.~Composition  discussed,  Bammdsberg,  ZS.  G.  Ges.,  zzi,  96, 
1808, 
Loch  Thorn,  Greenock,  anal.  Young,  Chem.  News,  xxvii.,  55,  1872. 
StempeL,  anal.  {KUppert),  v,  Koeneriy  Jahrb.  Min.,  1875,  87. 

404  E.  Nefedieffita,  P.  Pmireoiaky  (Verb.  Min.  Ges.  St  Petersburg,  IL,  vil,  1872),  in 
Jahrb.  Min.,  1878,  420. 

Amorphous,  very  similar  to  lithomaige  (Steinmark).  H.  =  1*15.  G.  =  2*835.  Fracture 
conchoidal.  Color  white  to  rose-red.  Opaque,  on  the  edges  translucent.  Feel  gn^easy. 
Several  analyses  (not  quoted  in  Jahrb.  Min.  >  gave  very  discordant  results,  but  their  mean 
agrees  most  closely  with  the  formula  UeMgAlaSitOn,  although  Pusirewsky  prefers,  on  account 
of  its  simplicity,  the  formula  HiMgAlsSiftde,  though  it  agrees  even  less  well  with  the  anal- 
ysesw  Scazeelj  soluUe  in  adds.  In  water  0*2  p.  a  dissolves,  the  solution  giving  an  alkalino 
reaction ;  over  sulphuric  acid  11*30  p.  a  HaO  is  given  off  (in  22  days),  which  it  again  absorbs 
on  exposure  to  the  air.  At  250*  C.  it  loses  19*13  p.  c.  H3O,  and  4*73  p.  c.  more  when  heated 
to  the  melting  point. 

Neolite,  Ttfwi.  p.  406. — Freibeii^,  a  mineral  of  similar  character,  Frenzel,  Jahrb.  Min., 
1874,  678. 

Ngfhblitb,  Hin.  p.  827. — As  a  microecopio  constituent  of  rocks,  Zirkel,  Jahrb.  Min., 
1868,  697. 

Monte  Somma,  cryst.,  Struver,  Atti  Aocad.  Sd.  Torino,  lit,  128, 1867 ;  altered  to  sodalite, 
same,  ibid.,  vii.,  829. 

Nephrite,  Min.  p.  233  et  al. — So  called,  from  Turkistan,  analyses,  v,  Felienberg.  Jahrb. 
Min.,  1869,  231 ;  1870,  484;  1871,  178. 

New  Zealand,  descriptions  and  anal.,  Kenngott,  Jahrb.  Min.,  1871,  293. 

Occurrence  described  in  the  Karakash  valley,  Turkestan,  StcUa^a,  Q.  J.  G.  Soc.,  xxx., 
568,  1874. 

NiccoLiTE,  Min.  p.  60  (rothnickelkies),  Hembach  (Wittichen),  Baden,  anaL,  Petersen^ 
Pogg.,  cxxxiv.,  82. 
Description,  KokscharotOj^  Min.  RussL,  v.,  155. 

Wolfach,  Baden,  anal.  (Sb»  =  28-22  p.  c.)  Petersen,  Pogg.,  cxxxvii.,  806,  1869. 
Telhadella  mine,  Portugal,  anal.  (  Winkler),  Breithaupt,  Jahrb.  Min. ,  1872,  818. 

Nickel,  nickeliferous  sand  from  Frazer  Biver,  Bkike,  Am.  J.  Sci.,  III.,  vii,  288. 

NiGBESCrrB,  HomsUin,  ZS.  G.  Ges.,  1867,  842.— Appendix  L,  p.  12. 

NiOBiTB.     Synonym  of  columbite  used  by  Bammelsberg. 

Nitroglauberita.  From  Atacama  (Dr.  Schwartzemberg).  Composition,  4]^aS  +  65raf!r 
+  5^.  An  analysis  gave  ^a5  88-90,  NaS  60*35,  1^  5*75.  Occurs  in  a  fibrous,  translucent 
mafts,  or  consisting,  of  imperfect  crystals ;  permanent  in  the  air.  When  dissolved  with  just 
sufficient  water  at  40'  to  50**  C. ,  the  double  salt  separates  out  unchanged  on  cooling ;  but 
treated  with  cold  water  in  quantity  insufficient  to  dissolve  the  whole,  the  salt  is  decomposed 
into  crystals  of  mirabilite,  and  soda-nitre  which  remains  in  solution.  Also  found  by  Domeykc 
at  Paposo,  8d  Append.  Min.  Chili,  1871. 

478  A.  Nohlite,  NordenMold  (Geol.  F^.  Stockholm,  ForhandL  I.,  p.  7),  Jahrb.  Min., 
1872,584. 

3fas8ive.  H.=4*5-5*0.  G.  =5  04.  Color  black-brown.  Streak  brown.  Fracture  uneveU; 
Epliuteiy.    Opaque.    Brittle.    Vitreous  lustre. 

Anolysifl. 

Ob  l5  ?.r        te        Ou        (*e  Y     figdUn)   Ca         tL 

50*48      14*48      2^6      809      Oil      0*25      14*86      0  28      467      4*62  =  100*20 

nonresponding  approximately  to  the  formula  R'6b  4*  li^. 
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B.B ,  fuses  qnicitlj  on  the  edges  to  a  doll  glass.  Decrepitates  slightly  in  giving  off  1:^ 
water.  With  borax  easily  dissolved,  giving  a  bead  colored  by  aranittm.  Easily  decomposed 
by  warm  sulphxirio  acid. 

Found  in  a  feldspar  qaarry  at  Nohl,  near  Kongelf ,  Sweden.  One  fragment  weighing  297 
grs.  seemed  to  be  a  portion  of  a  mass  at  least  20  times  as  great. 

Nohlite  stands  near  samarskite,  but  differs  from  it  in  its  percentage  of  water. 

NoxTRONiTB,  Min.  p.  461.— CChloropal,  Dana),  anai,  Thorpe,  J.  Oh.  Soc.,  11.,  viiL, 
29,  1870. 

NofiiTE  (nosean),  Min.  p.  888. — A  variety  of  hauynite  =  a  soda-hanynite ;  discoBslQn  of 
relation  to  hauynite  and  lapis  lazuli,  Vogdsang,  Vers.  Med.  Ak.  Amsteidam,  IL,  viL. 
161, 1878. 

OcTAHBDRiTB,  Min.  p.  161.— Binnenthftl,  cryst,  KUiiij  Jahrb.  Mia,  1872,  900;  187i,  961. 
Found  at  Pfitsch  Joch,  Tyrol,  Tsch.  Min.  Mitth.,  1878,  49. 

Okekite,  Min.  p. 898. — (Dysdasite),  Poonah,  India,  aaaL,Haug7it(my'E,  GeoL  Soa  Dablin, 
II.,  414,  1868. 

Oktibbehite,  Min.  p.  16. — In  meteoric  irons,  Meunier,  Ann.  Ch.  Phys.,  17.,  xvii,  85. 

56  A.    Oldhamite,  MaskdyM,  1862;  Phil.  Trans.  London,  1870,  I.,  p.  105.    In  small, 

nearly  round  spherules  (generally  coated  by  sulphate  of  lime  as  result  of  alteration).    They 
have  three  equal  cleavages,  at  right  angles  to  each  other ;  shown  by  this  fact  to  be  isometric, 
as  also  because  it  gives  no  evidence  of  double  refraction  in  polarized  light.   H.  =4.  O.  =:2.58. 
Color  pale  chestnut-brown,  transparent  when  pure. 
Analysis  (L  c.)  after  deducting  foreign  matter  (enstatite,  etc). 


Oldhamite 

Incrustation 

1. 

2. 

OaS            MgS 
89-87           8-25 
90-25           8-26 

CaS 
8-90 
4  19 

OaO          troilite 

8-48           

2-30 

=  100-00 

=  100-00 

Maskelyne  suggests  that  the  MgS  may  be  considered  either  as  a  mechanically  mixed  ingn* 
dient,  or  as  a  constituent  of  the  mineral.  Readily  dissolved  in  acid  with  the  evolution  of 
sulphuretted  hydrogfen  and  deposition  of  sulphur.  Found  imbedded  in  enstatite  or  augite  in 
the  Busti  meteorite,  and  apparently  also  in  that  of  Bishopville. 

Oligoclasr,  Min.  p.  846. — ^Vesuvius,  cryst,  and  anal,  v.  Rath^  ^ogfiT*)  czxxviii,  464, 


Yttcrby,  several  analyses,  Ludwig^  Pogg.,  czli.,  149.  ^ 

Wiimmgton,  Del.,  anal,  Tedu,  Tsch.  Min.  Mitth.,  1871,  55. 

Media,  Penn.,  T.  D,  Rand,  Proc.  Ac.  Philad.,  1872,  299. 

Bamle,  Norway,  anal.,  Hawea,  Am.  J.  Scl,  IIL,  viL,  579,  1874.     See  TMhermakUe, 

See  also  Feldspa7\ 

Olitine.    See  Ohiitsolite. 

Opaoite,  a  name  proposed  by  Vogelsang  for  the  black  opaque  scales  or  grains  oocurring  in 
many  rocks,  which  cannot  be  identified  with  magnetite,  menaccanite,  or  any  other  min- 
eral, ZS.  a  Ges.,  xxiv.,  p.  680,  1872. 

Opal,  IMin.  p.  198. — Optical  examination,  Crookes,  Ch.  News,  xix.,  205,  1869. 
Minute  and  careful  microscopic  investigation,  Behrens,  Ber.  Ak.  Wien,  hdv.,  519,  1871, 
Spectra  of  precious  opals,  Befirens,  Jahrb.  Min.,  1873,  920. 
Pseudomorph  after  chlorite  (?),  RceppeTy  Am.  J.  ScL,  II.,  1.,  87. 

Precious  opals  from  Esperanza,  State  of  Queretaro,  Mexico,  occurrence  described,  H. 
Barcena,  La  Naturaleza,  ii.,  297,  1873,  in  Am.  J.  ScL,  III.,  vi,  466,  1878. 

Orh^byite,  Appendix  I,  p.  12. 

Orthitk,  Min.  p.  285.— Vesuvius,  cryst  description,  tJ.  BaiSi,  Pogg.,  exxxviii.,  492. 
See  Allanitb. 

Orthoclase,  Min.  p.  352. — Cryst.  monograph,  Kokschanrow,  Min.  Russl.,  v.,  154,  329. 
Btriegau,  cryst.  and  anal.,  Becker,  Jahrb.  Min.,  1869,  236. 
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Elba,  oystw,  AMardi,  Naoro  Oimento  II.,  iii.,  Feb..  1870. 
Fibia,  St.  Gotthard,  ciyst.,  KenngoU,  Jahrb.  Min.,  1869,758;  1870,  781. 
Monte  Somma,  cryst,  Seacehi,  Atti  Aocad.  Sci.  Napoli,  March  13,  1870. 
FiJoOand,  Wtik,  GEfv.  Finak.  Vet.  Ac.  Helsingfors,  xiii,  76,  1870-71. 
Sussex  Co.,  N.  J.,  anal ,  Leeds,  Am.  J.  ScL,  m.,  Iy.,  483,  1872;  Delavaze  Go.,  Pemui 
anal.,  same,  J.  Frank.  Inst,  III.,  Ix.,  68. 

Schiltach,  cryst,  Kloeke,  Ber.  Nat.  Gea.  Freiburg,  vi.,  4,  (Jahrb.  Min.,  1874,  868). 
Is.  Bachgoun,  (Algeria),  anal.,  VOain,  G.  R.,  Ixxiz.,  250, 1874. 
(Adular),  cryst.  note,  Zerrenner,  Tsch-Min.  Mitth.,  1874,  96. 

OsBORNiTE,  Maskdune,  PbiL  Trans.,  1870,  p.  1^8.    Appendix  L,  p.  12. 

06TE0LITB,  Mm.  p.  580.— Waltsch,  Bohemia,  in  basalt,  anal  (Preis),  E.  Bdhm.  Ghi.,  1878. 
68. 

Ottrelite,  Min.  p.  506.— -Composition,  Litspeyrea,  Jahzb.  Min.,  1869,  889. 

Ozocerite,  MizL  p.  782.--Boryslaw,  Galida,  Andrar,  Jahrb.  Min.,  1868,  608. 
In  Silurian  formation,  Bohemia,  Boricky,  Ber.  G^.  Bdhnu,  Jan.  10,  1873. 

Palagonite,  Min.  p.  483.— A  related  mineral  analyzed,  Streng  and  Zopprite,  Johresb. 
Oberhess.  Ges.,  Nat,  xiv.,  80  (Jahrb.  Min,,  1873,  427). 

Paraoonits,  Min.  p.  487.--yiigenthal,  anal.,  D.  Kobett,  Ber.  Ak.  Munchen,  1869,  866. 
Schwarzenberg  (Ochsenkopf)  Saxony,  anal,  (essentially  a  soda-damourite),  Qent\  Am. 
PhiL  Soc,  PhUad.,  xiii,  390,  1878. 
See  also  Cossaite,  p.  68. 

Pattersonite,  Min.  p.  801.  Appendix  I.,  p.  18. — Oenih  has  analyzed  the  pattersonite 
from  Unionville  with  the  following  results : 

Si  29-90,  Al  27-59,  Pe812,  ^e  9-17,  Mg  17-10,  L  tr.,  iSTa  058,  &  2-83,  ign  11 -51-101 -80 ;  th< 
oxygen  ration  f  or  fi  :  H :  Si :  £[  is  nearly  6  :  9  :  10  : 6,  or  near  that  of  thuringite. 

Pealite,  see  Geyserite. 

Pectolite,  Min.  p.  896.— Fassathal,  anal.,  Lemberg,  ZS.  G.  G^es.,  xxiv.,  252,  1872. 

Peganite,  Min.,  582. — ^Nobiy a, Portugal,  analyses,  BreftTuiupi,  Jahrb.  Min.,  1872,  819. 

Pencatite,  Min.  p.  708. — See  predazzite. 

Penxinite,  Min.  p.  495. — Pseudomorph  after  feldspar,  anal.,  Zep?iar&tfichy  Tsch.  Min. 
Mitth.,  1874,  7.' 

Zermatt,  anal,  v.  FeUenberg.Jahih.  Min.,  1868,  746. 

Relation  to  kotschubeite,  v.  Leuchtenherg ,  BuU.  Soc.  Imp.  St.  Pet.,  xiu.,  84,  1869. 

Anal.,  «.  Hamm,  Tsch.  Min.  Mitth.,  1872,  260. 

Lnppikko,  anaL,  Jemstrdm,  (Efv.  Finsk.  Vet  Soc.,  xvi.,  88,  1873. 

Perctlite,  Min.  p.  122.— So.  Africa,  anaL,  Maskdyne  and  FUght^  J.  Gh.  Soc,  H,  z., 
1061. 

Petalite.  Min,  p.  229.— Elba,  cryst,  v.  Rath,  ZS.  G.  Ges.,  xxii.,  668, 1870. 

Peropskite,  Min.  p.  146.— Wildkreuzjoch,  cryst,  Hasenherg,  Min.  Not,  x.,  88,  1871; 
xi.,  1,  1873  (Pogg.,  cxUv.,  595). 

Petztte,  Min.  p.  51.— Califomia,  anal.,  Genth,  Am.  J.  Sci,  II.,  xlv.,  809;  Colorado, 
anal.,  Oenthy  Am.  Phil  Soc.  Philad.,  xiv.,  226,  1874. 

Phakmacolite,  Min.  p.  554.— Wittichen,  Baden,  anaL,  Petersen,  Pogg.,  cxxxiv.,  86. 
Joachimsthal,  czyst,  and  anal.,  Taehermdk,  Ber.  Ak.  Wien,  Ivi.,  829, 1867. 
Cryst.,  Schravf,  Tsch.  Mm.  Mitth.,  1873,  138. 

PHEyAClTE,  Min.  p.  630.— Color  investigated,  KokseharoWy  Verb.  Min.  Ges.  St  Pet,  IL 
Iv.,  322. 

PirrLLiPsiTE,  Mm.  p.  488.— From  basalt,  cryst  memoir,  Streng,  Jahrb.  Mia,  1874,  561, 
Richmond,  Victoria,  cryst  description,  analyses,  Ulrichy  Contrib.  Min.  Vict.,  p.  80. 
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PnoLERiTB,  Min.  p.  472.— Analysis,  Maskdvne  and  FligM.  Ch.  Naws,  zziL,  360,  J 
Ch.  Soc.,II.,  ix.,  18, 1871. 

It  iB  shown  by  H.  and  F.  that  the  me^rsehaliLminite  of  Boss,  since  called  sMlaUs  Yfj 
Schrauf  (Verh.  G.  Beichs,  1870,  48)  ia  identical  with  pholerite.  An  analysis  save  them 
Si  48-14,  *1 41-07,  fi[  15-78  =  100. 

Phosfhobghbomits.— Appendix  L,  p.  12. 

Phosphorite,  Min.  p.  530.~Deposits  in  Kassan,  Wieke^  Jahrb.  Min.,  1869^  88. 
Deposits  on  banks  of  Dniester,  analyses,  Schtoackhofer^  Jahrb.  k.  Beichs,  xxi,  211. 
From  Belmez,  de  ReydeUet^  BulL  Soc.  a.,  III.,  i,  850,  1873. 

PicoTiTE,  Min.  \,  147.— Bohemia,  in  basalt,  anal.,  Fcmky^  Ber.  Ghem.  Bohm.  Gee., 

(Zprdvy,  etc.),  i,31,  1872. 

PiCBOLiTE,  Min.  p.  465.— In  diabase,  LiebBy  Jahrb.  Min.,  1870,  18 ;  Zermatt,  anal. ,  t. 
Fellenbeig,  anal,  Jahrb.  Min.,  1868,  747. 

PiCROMERiTE,  Min.  p.  642.  — Stassfurt,  crystals  examined,  Qroth^  Pogff.)  cxxxvii.,  448, 
1869. 
Kalusz,  Galicia,  chem.  exam. ,  v.  Hauer^  Jahrb.  G.  Beichs,  xx. ,  141. 

PiCROPHAKMAOOLiTE,  Min.  p.  555,— Freibeiig,  Frerud  obtained,  Xs  =  46*93,  6a  =  25-77, 
Ag  =  3*73,  ^  =  24*01,  agreeing  with  the  results  of  Stromeyer,  and  he  regards  it  aa  desezr- 
ing  of  a  place  as  a  good  species,  Jahrb.  Min. ,  1873,  786. 

PiHLiTE,  MicL.  p.  455. — A  supposed  new  mineral  from  Chesterfield,  Mass.,  in  lai^ge  ^^stals, 
pseudomorphons  after  spodnmene,  afiForded  JuUen  (as  approximate  results)  §i  55-9,  Si  (Fe) 
27-7,  ^a  10-5,  t  45.  li  =  2.  G,  =  2696.  Am.  Chemist,  IL,  1,  300,  Feb.,  1871.  Very 
probably  identical  with  the  cymatolite  of  Shepazd  (Min.  p.  456). 

Finite,  Min.  p.  479.— Iglau,  enclosing  a  kernel  of  iolite,  Makomkyy  Verh.  Nat.  Ver. 
Brann,'ix ,  3,  1871. 

PiTTiciTE,  Min.  589. — Bedruth,  Cornwall,  anal.,  Chureh^  Chem.  News,  xxiv.,  185,  1871. 
Freiberg  (arseneisensinter),  anal,  Frernd,  Jahrb.  Min.,  1878,  787. 

PLATrauM,  Min.  p  10.— In  northern  Lapland,  Pogg.,  cxl.,  336. 
BuRsian  localities,  analyses  and  description,  Kokscharow,  Min.  Bussl.  v.,  177,  371. 
In  sand  from  gold  washings,  California,  Am.  J.  Sci,  IlL,  yi.,  182. 
(Eisenplatin),  anal.,  i^r^Tiee^,  Jahrb.  Min.,  1874,  684. 

Plagionite,  Min.  p.  89.— Wolfach,  Baden,  Sandberger,  Jahrb.  Min.,  1869,  812. 

Pleonaste,  Min.  p.  147.— Vesuvius,  crystals  with  the  cubic  planes,  Heaenberg^  Mm. 
Not.,7iii,  45,  1868. 

PLE88ITB,  Min.  p.  TS.—Meunter^  Ann.  Ch.  Phys.,  IV.,  xvii.,  34,  1869. 

Pltjmballophane,  jBi(?mJ«ja.— Appendix  I ,  p.  12. 

Plumbocalcite,  Min,  p.  678.— Bleibeig,  Carinthia,  anal.,  JJofer^  Jahrb.  Min.,  1871,  Stt 

Plumbocuprite,  Adam,  Tableau  Min.,  1869,  52.  Syn.  of  cuproplumbite,  Dana,  Min,. 
p.  43. 

Plumbiodite,  Adam,  Tableau  Min.,  1869,  p.  67.  Syn.  of  sohwartzembergite,  Dana,  Min.^ 
p.  120. 

Poltargyritb,  Sandberger  and  Petersen^  Appendix  L ,  p.  12. 

Polycrase,  Min.  p.  523.— Anal.,  Bammdaberg,  Poggr.,  cl,  207,  1873. 

POLYHALITE,  Min.  p.  641.— Stassfurt,  in  halite,  Jieie/iardt,  Jahrb.  Min.,  1869,  825. 
Berchtesgaden,  Bavaria,  anal,  Sc?iober,  Jahrb.  Min.,  1869,  578. 
Hallstatt,  ciyst.  (probably  monoclinic),  Tsehermak,  Ber.  Ak.  Wien,  Ixiu.,  832, 1871, 
Stebnik,  Galicia,  analyses,  v.  LiU,  Tsch.  Min.  Mitth.,  1874,  89. 
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PRSDAZZITE,  BCn.  p.  708.  — Accoiding  to  ffauenechUd  (Ber.  Ak.  Wien,  be,  795, 
predazzite  and  peneaUte  are  both  mixtures  of  calcite  and  bmcite.  The  same  conclufiion  wai 
reached  by  Damour,  Bull.  Soc.  G.,  France,  II.,  iv.,  1050.  The  Bubject  has  been  further  in- 
vestigated by  Lemberg  (ZS.  G.  Ges.,  xxiv.,  229, 1872)  with  conolusiTe  results.  According  to 
the  letter  the  black  color  is  due  to  the  presence  of  finely  divided  pyrite  (not  organic  mat* 
*^or,  as  uiged  by  Hauenschild). 

Prehkite,  Min.  p.  410.— Composition,  analyses,  Bammeltberg^  ZS.  G.  Ges.,  xx.,  791 
Slate  river,  L.  Superior,  anal.,  Chapman^  Can.  Journal,  XL,  xii,  267,  Nov.,  1869. 
Harzbuig,  cryst.  description,  composition,  Streng,  Jahrb.  Min.,  1870,  814. 
Tortola,  anal.  Ak.  H  Stockholm,  iz.,  No.  12,  1870  (Oleve's  GeoL  W.  India  L,  p.  80). 
Dumbartonshire,  anal..  Young ^  Ch.  News,  xzvii,  55. 

600  A.  I>riceite.  Cryptomorphite  (?>,  CJiaae^  Am.  J.  Sd.,  HI.,  v.,  287;  Prioeite,  A'flh 
man.  Am.  J.  Sci.,  III.,  vi,  128. 

Compact,  chalky,  the  powder  oonristiiig  of  minute  xhombio  crystals.  Soft.  G.  =  2-268- 
^'298.     Color  milk-white,  without  lustre.    Feel  greasy  and  unctuous. 

Analyses,  1.  SiUiman,  1.  c.    2.  Chase,  variety  found  in  bowlders.     8.  Chase,  from  veins. 

S  Ca  ]&  NaCl,  Pe,*l 


1. 

2. 
8. 

f 

(48-82) 
(47-04) 
(45-20) 

81-88                  18-29 
29-96                  22-75 
29-80                  25-00 

-96       =   10000 

alkaUes  '25  =  ^lOOOO 

*»        tr.  =   10000 

BOliman  gives  as  the  probable  formula  Ca'fi^  +  6fi. 

B.B,  gives  a  green  flame,  and  fuses  at  a  xed-heat.  In  the  matrass  gives  off  neutral  wator. 
Insoluble  in  water,  but  perfectly  so  in  hydrochloric  aoid. 

Found  in  a  hard,  compact  form  in  layers,  between  a  bed  o£  slate  above,  the  cavities  and 
fissures  of  which  it  filled,  and  a  tough  blue  steatite  below ;  also  occurring  in  bowlders  or 
rounded  masses  completely  imbedded  in  the  steatite.  These  masses  in  the  main  flow  formed 
a  continuous  line  touching  each  other,  and  of  uniform  size,  weighing  about  200  lbs.  each. 
Branching  off  from  the  main  deposit  were  side  flows  where  the  bowlders  were  smaller,  firom 
a  weight  of  20  lbs.  down  to  small  pellets  the  size  of  a  pea,  or  even  smaller. 

Locality,  Curcy  Co.,  Oregon,  five  miles  north  of  Chetko. 

pROGHLOBms,  Hin.  p.  501. — ^No.  Carolina,  with  corundum,  analyses,  Oenth,  Am.  PhiL 
Soc.  Philad.,  xiii.,  898,  1873. 

Proubtitb,  Min.  p.  96.— Wittichen,  Baden,  anal,  Petersen,  J.  pr.  Ch.,  cvL,  144,  1869. 
Pseudomorph  after  stefanite  and  argentite,  DoU,  Tsch.  Min.  Mitth.,  1874,  87. 

PsEUDOMALACHiTE,  Min.  p.  568— (prasine),  anal.,  J.  Ch.  Soa,  II.,  x.,  p.  1057. 
(Ehlite),  anal,  ChureJ^,  J.  Ch.  Soc.,  II.,  xi.,  p.  107. 
Ciyst,  iStsArat</"(triclinic),  Tsch.  Min.  Mitth.,  1873,  139. 

PssxTBOPniTE,  Min.  p.  496.— Note,  KenngoU,  Jahrb.  Min.,  1869,  843. 

PuCHERiTE,  Frenzd,  J.  pr,  Ch.,  n.,  iv.,  227,  361.— Appendix  I,  p.  12. 
Further  investigations  on  crystalline  form,  showing  relation  to  brookite,  Webaky^  Tsoh* 
Min.  Mitth.,  1872,  245.     Analysis,  Frenzd,  Jahrb.  Min.,  1872,  514,  939. 

Ptrarotbite,  Min.  p.  94.— Wolfach,  Baden,  anal.,  Senfter,  J.  pr.  Ch.,  cvi.,  143.  1869. 
Altered  to  sulphid  of  silver  from  Guanajuato.  Don  Seoero  Navia,  Naturalesa,  1874,  154. 
Pseudomorph  after  silver,  DoU,  Tsch.  Min.  Mitth.,  1874,  80. 

Ptrichrolite,  Adam,  Tableau  Min.,  1869,  p.  98.  Synonym  for  pyrostilpnite,  Dana, 
Min.,  1868,  p.  93. 

PniiTE,  Min.  p.  62.— Altenhunden  (i  p.  a  thallium),  Marqnart,  Jahrb.  Min.,  1868,  608. 

Bosmgsfelde,  ffessd,  Pogg.,  cxxxvii,  536,  1869. 

Travcrsella,  Hesftenberg,  Min.  Not,  ix.,  60,  1870. 

Struver,  complete  cryst  memoir,  with  many  figures,  and  a  large  number  of  new  forms, 
Mem.  R.  Aocad.  Scl  Torino,  II.,  xxvi,  1869;  again  Struver^  Atti  Accad.  Scl  Torino,  1871 
874  et.  seq. 
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From  the  LoIUng,  ZepJiaromehf  ciyst.,  Ber.  Ak.  Wien^  Iz.,  814, 18G9;  Lotos,  1870,  p.  4. 

Cbilchiliane  (Is^re),  cryst,  «.  Hath,  Pogg.,  cxliv.,  582,  1871. 

ContainlBg  arsenic,  Smith,  Chem.  News,  xxiii.,  221,  1871. 

Thermo-electrical  character,  Friedd.  Ann.  Ch.  Phya.,  IV.,  xvii.,  79, 1868.  Btm^  Pogg.- 
cxlii.,  1, 1871 ;  Schrauf  and  Dana,  Ber.  Ak.  Wien,  Ixix.,  145,  157.  1874.  Breana^  Tach. 
Min.  Mitth.,  1873,  23. 

PTRrroLA&iPRiTE,  Adam,  Tableau  Min.,  1809,  p.  89.  A  name  given  to  the  AzseiukBilbez 
from  Andreasberg,  (Dana,  Min.  p.  85),  shown  by  Rammelisberg  to  be  a  mixtoze. 

Pykochlore,  Min.  p.  512. — Scheelingen,  Kaiserstahlgebirge,  anaL,  Knop^  ZS.  Gk  Ges., 
xxiii,  656,  1871 ;  see  kapjdte. 

Miask,  Brerig,  Fredriksvam,  analyses,  EammeUberg,  Pog8-i  oxlir.,  191  et.  acq.,  1871; 
cL,19a 

Ptbolusite,  Min.  p.  105. — Atacama,  anal.,  Domeyko,  2d  Append.  Min.  GluQi,  p.  8, 1867. 

Pybohorphite,  Min.  p.  585.— Schapbaoh,  anaL,  PeUram^  Jahrb.  Min.,  1871,  898. 
Containing  didymium,  Horner^  Oh.  News,  xxvL,  109,  1872. 

Ptrobclehite,  Min.,  p.  493. —Related  mineral,  anal.,  Leeds,  Am.  J.  SoL,  HI.,  vi,  22. 
St.  PhiUpp,  Alsace,  anaL,  Ebert,  Jahrb.  Min.,  1875,  70. 

Ptbcbhalitb,  Min.  p.  414.— Oryst,    NordemtkiSld,  CBfv.  Ak.  Stockholm,  xxviL,  6d2, 
1870. 
Nordmarken,  Sweden,  anal.,  Wdhler,  Ann.  Oh.  Pharm.,  oItI,  85,  1870. 

PTROPnTLLiTE,  Min.  p.  454.— Wermland,  anaL,  Igditram,  (Efr.  Ak.  Stockfa.,  1868,  xxr.,  S8L 

Anal,  in  fossils,  JVdgeU,  Ber.  Ak.  Mttnchen,  1868,  503. 

Otti^,  anal.,  Koninck,  Bull.  Ac.  B.  Belg.,  H.,  xxvi,  469, 1868. 

Pagodite.  anal..  Church,  Ohem.  News,  xxii,  220,  1870. 

Ptroxbnb,  Min.  p.  212.— Begero,  anal.,  WUk,  Jahrb.  Min.,  1868,  185. 

Meteorite  of  Shergotty,  Tsehermak,  Ber.  Ak.  Wien,  Ixv.,  123, 1872,  "Bin  angitahnltchet 
Mineral"  gave  him,  Si  53-34,  Xl  025,  fe  2319,  Ag  14-29,  OalO-49=100-56(CaHg,2^c,Si). 
in  physical  and  optical  characters  near  diopside. 

Distinguished  from  related  minerals  by  the  microficope,  Tkehsrmak,  Ber.  Ak.  Wien,  Ix^ 
5,  1869. 

Formed  by  sublimation  at  Vesuvius,  Seaechi.  Atti  Acoad.  Sd.,  Napoli,  v.,  Sept.  14,  1873. 

Ajssociated  with  hornblende  at  Vesuvius,  v,  Hath,  Pogg.  Erg.  Bd.,  vi.,  229,  1873. 

AnaL,  JS.  Reyer,  Tsch.  Min.  Mitth.,  1872,  258. 

Pyroxene  group  of  minerals,  Tschermak,  Min.  Mitth.,  1871,  28. 

Made  artificially,  Leehartier,  0.  R.,  Ixxv.,  487, 1872. 

See  also  augits, 

PYRRniTE,  Min.  p.  763.— St.  Miguel,  cryst.,  Sohraitf,  Ber.  Ak.  Wien,  Mil,  187, 1871. 
Elba,  tJ.  Bath,  ZS.  G.  Ges.,  xxii.,  672,  1870. 

Pyrrhotite,  Min.  p.  58. — Oomposition  discussed,  eto.  (see  chaloopyrrhotite),  Blonuirandj 
(Efv.  Ak.  Stockholm,  xxvii,  24,  1870. 
Showing  polarity,  Kenngott,  Jahrb.  Min.,  1870,  354. 
Brewster,  N.  Y.,  pseudomorph  after  serpentine,  J,D,  Dana,  Am.  J.  ScL,  lEL,  viii.,  375, 

Oomposition  discussed,  Knop,  Jahrb.  Min.,  1873,  524. 

Quartz,  Min.  p.  189.—^'  Die  Gesetze  regelmassiger  Verwaohsung  mit  gekreuzten  Haupt- 
axen,  etc,"-— /<?7i2«cA,  Pogg.,  oxxxiv,  540. 

Baveno,  cry?*.,  new  form,  Becker,  Pogg.,  cxxxvi,  626. 

Enormous  crystals  from  the  Tiefen  glacier,  Pogg.,  cxxxvL,  637. 

Oairara,  cryst,  Seharff,  Jahrb.  Min.,  1868,  822. 

Etchings  on  ciystalline  faces,  J.  Hirechtoaid,  Pogg.,  cxxxviL,  648,  1869. 

Description  of  remarkable  crystals  from  Elba,  «.  EatJi,  ZS.  G.  Qea.,  xxii,  619,  658,  727 
1870;  Achiardi,  NvLOYo  Oimento,  II.,  iiL,  Feb.,  1870;  Bambioei,  Mem.  Ac.  Sci.  Bologna, 
IL,  ii. 

Color  of  emokj  quarts  due  to  presence  of  an  organic  sabstance  containing  carbon  and 
nitrogen,  Forster,  Pogg.,  cxliii.,  173. 
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Wallithal,  near  Biel,  Ober  Wallis,  dysi,  new  forms,  Weiss^  Yerh.  Nat  Ges.  Bonn.,  xxvill, 
149,  1871. 

Paragenetical  investigationa ;  the  trapezohedral  planes  are  conditioned  by  the  presence  of 
fluorine  or  chlorine  compounds,  being  formed  simultaneously  with  the  evolution  of  fluorine  or 
chlorine,  in  part  in  consequence  of  their  indirect  influence,  in  part  though  subeequent  etch- 
ing, Stelzner,  Jahrb.  Min.,  1871,  33. 

Striegau,  Silesia,  cryst.  memoir,  Webskp,  Jahrb.  Min.,  1871,  782,  785,  897. 

(Faserquarz)  pseudomorph  after  croddolite,  Fischer^  Tsch.  Min.  Mitth..  1873, 117 ;  Wtbd^ 
Jahrb.  Min.,  1873,  367 ;  Lasaulx,  ibid.,  1874,  165. 

Poohnah,  cryst.,  Scharff,  Jahrb.  Min.,  1873,  944. 

Oberstein,  Baveno,  etc.,  cryst.,  Websky^  Jahrb.  Min.,  1874,  113. 

Ciyst.,  Laspepres,  Jahrb.  Min.,  1873,  941 ;  1874,  49,  261. 

Pseudomorph  after  garnet,  calcite,  anhydrite,  barite,  pyomorphite,  scheelite,  eta,  Frentd^ 
Min.  Lex.  Sachsen,  261. 

Galenstock,  Wallis,  crystals  with  the  basal  plane,  Baue^,  ZS.  G.  Ges.,  xxvi.,  194, 1874. 

Containing  water,  the  so-called  enhydroSy  occurrence  and  character  described,  Beechworth, 
Victoria,  Dunn,  p.  32 ;  Foordy  p.  71,  Trana  Roy.  Soc.  Victoria,  r.,  1874. 

Remarkable  association  with  calcite,  v.  Bath,  Ber.  Ak.  Berlin,  1874,  688. 

Cxystalline  form  discussed,  Kenngott,  Jahrb.  Min.,  1875,  27. 

Rabdionite,  «.  Kobell,  Ber.  Ak.  MOnohen,  Jan.,  1870.— Appendix  L,  p.  13. 

Ralstokite,  Brushy  Am.  J.  Sd.,  III.,  IL,  30.— Appendix  L,  p.  13. 

Nordenakiold  has  further  investigated  the  ralstonite  from  Ivituk,  Greenland,  and  obtained 
the  following  results,  agreeing  essentially  with  the  description  given  by  Brush  (L  c).  H.  = 
4*5.     G.  =  2*62  (on  013  gr.).    Characters  as  described  by  Brush. 

Analysis  (on  0*221  gr.). 

AlCaMgNaKal^OFl£[ 

22-94         1-99  6-62  4-66  tr  tr  (50-05)        14-84  =  100. 

Nordenskiold  finds  that  if  the  loss  be  considered  as  being  fluorine  alone,  it  is  insufficient  to 
combines  with  the  bases,  so  that  he  concludes  there  must  also  be  oxygen  present. 
He  writes  the  formula  Mg  )  Mg  ) 

3Ca  ^Fl  aklFla  +  2Ca  VXl  +  lOfl 


Ca  Va 
IS^a  ) 


Na  )  Ka 

He  also  suggests  the  following  formula,  after  the  type  of  the  spinel  group,  which  it  re« 
nembles  in  crystalline  form :    R  i^  (0,F1)4  +  2lL 

Rammelsbergitb,  Min.  p.  77.— Anal.,  Sandherger^  Ber.  Ak.  MUnchen,  1871,  202. 

377  A.  Rauite,  PaykuU,  Ber.  Ohem.  Ges.  Berlin,  1874,  p.  1334. 

Not  crystalline.  Structure  finely  granular.  Color  grayish-black.  Without  lustre.  H.  = 
5.  G.  =  2'48.  An  analysis  gave,  Si  39-21,  Xl  31  -79, 3Pe  057,  Ca  507,  JTa  11  15,  It  1171  = 
09-9().  The  oxygen  ratio  for  fl :  fi :  Si:  H  =  1 :  3 :  3^ :  2,  or  near  that  of  thomsonite.  B.B. 
fuses  with  difficulty  on  thin  edges. 

Occurs  on  the  Island  of  Lamd,  near  Brevig,  Norway.  Formed  from  the  alteration  of 
elsBolite.    It  may  be  identical  with  the  ozarkite  of  Shepard  (Dana  Min.,  p. 


Redondite,  Shepard,  Am.  J.  Sci,  n.,  xlvii,  428, 1.,  96.— Appendix  L,  p.  13. 

REsm,  Min.  p.  730  et  seq.— Samland,  Brilsterort,  SpirgaUs,  Ber.  Ak.  Miinchen,  1871, 
172. 
Valley  of  the  Ama  Ouaretchi,  Boll.  Com.  Geol.  d'ltalia,  1871,  70.     See  Bombiccite. 
Ahiska,  p.  «8;  Mesen,  p.  90,  Chydenius,  CBfv.  Finsk.  Vet.  Soc.,  xiii.,  71, 1870. 
Helbing  has  described  a  new  resin  from  a  quarry  at  Enzenau,  near  Heilbrunn.    An  analysifl 

gave  C  7501,  fl  9-51,  O  1-37,  FeS,  14-11  =  10000.  The  part  soluble  in  ether  (19  p.  c) 
as  the  composition,  C40  H19  d ;  9  p.  c,  soluble  in  ether  and  hot  alcohol,  has  the  oomposi 
tion  C«o  H«o  O4 ;  and  72  p.  a,  insoluble,  gives  C40  H«3.— Ann.  Ch.  Pharm.,  dxxii,  29% 
1874. 

Reissite,  Bmeuberg,  Min.  Not.,  ix.,  22.— Appendix  L,  14 

Restormelite,  Church,  J.  Ch.  Soc,  IL,  viii.,  166.— Appendix  L,  p.  18. 


Digitized  by  VjOOQIC 


^8  AFFEKDIZ  n. 

346  A.  Resanlte,  Cleve,  Ak.  H.  Stockh.,  iz.,  No.  12  (Nov.,  1870).  Geol.  West  Indis 
Islands,  p.  28.  A  hjdroos  silicate  of  copper  and  iron,  of  an  olive-green  color,  nnciystalliiie. 
G.  =  2-06.    Analysis,  Fiebelkom,  1.  c, 

Si  On  Fe  ^  (loss  at  100^)  :i9[  (ignition) 

35-08        23-18        0-91        2315  8-53  =  99-85 

If  the  iron  is  protoxide  it  gives  the  formula  It*  §i*  +  9  aq.  It  is  easQy  decomposed  by 
HOI.  Found  with  malachite  and  chrysocolla,  at  Puerto  Bioo  (Luquillo),  West  Indies,  and 
ziamed  from  Don  Pedro  Eesano. 

Retinite,  Min.  p.  739.— Chydenius,  (Efv.  Finsk.  Yet.  Soo.,  xiii.,  92,  1870-71. 

Retzbantite,  Min.  p.  100.— Equivalent  with  cosalite,  Fren«l,  Jahrh.  Min.,  1874,  681. 

677.  lUiaglte,  Weisbaoh  (Abh.  Beig.  u.  Hiittenwesens),  Jahrb  Min.,  1874,  802.  Wuikkr, 
J.  pr.  Ch.,  II.,  X.,  p.  190, 1874. 

In  ciystalline  aggregates,  spherical  or  nuunmiUaiy  (isometric),  smooth  on  the  smfaoe. 
H.  =5.  G.  =  6*82.  Color  yellowish-green,  sometimes  wax-yellow.  Lustre  wax-like.  On 
the  edges  translucent ;  brittle ;  fracture  dense  and  incompletely  oonchoidaL 

Analysis,  Winkler  (1.  c.) 


Si 

1b 

Fe.Sl 

(30 

da 

fi 

gaagoe 

2-76 

14-20 

1-62 

1-47 

0-60 

4-62 

8-26=  98« 

giving  the  formula,  Bi'  %?  fi".    It  is  related  to  atelestite. 

Easily  soluble  in  hydrochloric  acid,  with  difficulty  in  nitric  acid.  In  the  TngtrBSH  4eot^i> 
tates,  and  crumbles  to  a  yellow  powder,  giving  ofE  its  water ;  on  chaiooal  fusible. 

Ocoxirs  on  bismutite  and  quarz,  acoompanied  by  walpurgite,  at  the  ^^Weisser  Hizach" 
mine,  near  Schneebeig,  Saxony. 

Khodite,  Adam,  Tableau  Min. ,  1860,  p.  88.— Bhodium-gold  described  by  del  Rio.  Dana 
Min.  p.  4. 

Rhodochrostte,  Min.  p.  691.-— Franklin,  N.  J.,  anal,  Boepper,  Abl  J.  Sci.,  IL,  L,37, 
1870;  see  also  Am.  J.  Sci.,  III.,  iv.,  146,  1872.    See  stirlingite. 

Rtonite,  Jahrb.  Min.,  1870,  690.— Appendix  L,  p.  14.  ' 

REProoLiTE,  Min.  p.  497. — Eotschubeite,  analyses,  Kokseharow,  Min.  Russl.,  v.  369; 
vi.,92. 
Massaschlucht,  anal.,  u,  FeUenberg,  Jahrb.  Min.,  1868,  746.  > 

Monte  Pisani,  etc.,  anal.  (Gherardi),  Achiardi^  Boll.  Com.  Geol.  ItaL,  1871,  156. 
Brewster,  N.  Y.,  anal.,  Breidenbatigh,  Am.  J.  Sci.,  m.,  vi.,  208,  1873. 
Zillerthal,  anal.,  Tsch.  Min.  Mitth.,  1874,  244. 

RITTIKOEBITE,  Min.  p.  94.~Joachimsthal,  consists  essentially  of  arsenio,  seleninm,  and 
sUver,  monoclinic  ((7=  90*  84),  Scfiranf,  Ber.  Ak.  Wien,  Ixv.,  227,  1872. 

607.  A.  Rivotlte,  Dnch\ix,  C.  R.,  Ixxviii.,  p.  1471,  1874. 

Amorphous,  compact,  with  a  stony  look.     Fracture  uneven.     Opaque.     Color  yellowish 
green  to  grayish-green.    Streak  grayiah-green. 
H.  =  3  '5-4.    G.  =  3  55-3  '62.    Fragile,  breaking  into  pieces  at  the  blow  of  a  hammer. 
Analysis,  Dudoux  (1.  c.) 

§b  Ag  Cu  C  C» 

42-00  1-18  89-50  211)0  tr  =     .      103^ 

Ducloux  gives  the  formula  Sba  +  4  V^  >  C,  urging  that  the  antimony  la  present  in  the  con- 
dition of  antimonic  acid. 

Decrepitates  on  heating,  colors  the  flame  green.  On  charcoal  alone,  in  reducing  flame, 
leaves  a  metallic  globule  with  no  odor  of  arsenic  nor  fumes  of  antimony.  Li  the  closed  tube 
gives  off  carbonic  acid  and  becomes  black.  Gives  no  reaction  for  sulphur.  With  the  fluxea 
gives  a  copper  reaction.  Treated  with  hydrochloric  acid  in  the  cold  gives  oft  carbonic  acid, 
but  d'asolves  only  in  part 
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Oocnrs  in  smaQ  itregnlar  mafises  disseminated  ihzongh  a  yeUowiah-white  UmeBtone,  on  the 
srest  side  of  the  Sierra  del  Cadi,  province  of  Lerida. 
Named  in  honor  of  M.  Prol  Bivot  of  the  School  of  Mines,  Paris. 

BcEPPEBiTB.     Bapper^  Am.  J.  Sd,  11.,  Li  85. — Brutih^  Appendix  I.,  p.  13. 

Kmngott  (Jahrb.  Sfiu.,  1872, 188)  has  proposed  to  give  the  name  ngpperite  to  the  man- 
ganese dolomite,  analyzed  by  Roepper  (I.  a),  and  the  name  stirUnffUe  to  the  iron-maoganeee- 
sinc-chiysolite.  The  latter  name  cannot  stand  as  ic  has  already  been  given  to  the  mineral 
most  characteristic  of  the  locality  (Franklin,  N.  T.),  that  is,  the  red  oxyd  of  zinc  (zindte, 
Dana,  but  see  Min.  5th  ed ,  5th  sab.  ed.,  p.  135),  Alger,  Min.,  p.  565, 1844,  by  him  incorrectly 
written  sterlingite.  Moreover  the  other  mineral  being  only  a  snb-variety  does  not  deserve  a 
name.  Almost  simultaneously  with  the  note  of  Kenngott,  Brash  gave  l^e  name  rospperito 
to  the  new  chrysolite  of  Roepper,  and  there  is  no  question  but  Uiat  this  name  should  be 
received ;  it  may  be  added  that  it  is  already  accepted  by  (TrotA,  Tabellarisohe  XJebergicht  der 
Minezaliea,  etc.,  p.  52,  1874. 

RcESSLERiTE,  Min.  p.  556.— Joaohimsthal,  T9ch«rmak^  Ber.  Ak.  Wien,  Ivi,  828,  1867. 

BOMEITK,  Min.  547.— Composition,  KenngoU^  Jahrb.  Min. ,  1870,  999. 

RosELiTE,  Min.  p.  560. — This  very  rare  mineral  has  been  recently  rediscovered  at  the 
Daniel  Mine  near  Schneeberg.  Schrauf  (Tsch.  Min.  Mitth.,  1874,  137)  has  investigated  it 
thoronghly,  and  proved  that  it  is  beyond  doubt  an  independent  species.  According  to  him  its 
crystalline  form  is  triclinic,  a  (vert.)  :  h  :  6=1*4463  :  1  :  2 '2046.  The  fundamental  angles 
are :  (=91''  0',  i}=89'  26'.  (=^W  40'.  The  habit  of  the  crystals  is  quite  varied,  but  they 
are  especially  characterized  by  their  tendenc^^  to  the  formation  of  twins.  All  the  crystals 
investigated  by  Schnmf  proved  to  be  twins,  in  many  cases  of  the  most  complex  nature.  But 
without  figures  any  description  of  them  would  be  unintelligible.  H.  =3*5.  G.  =3*585,  Biqp- 
pold  (on  crystals,  008  gr.) ;  8*506  Daniel  (crystals,  0*04  gr.) ;  3*738  Bappold  (massive  and 
perhaps  not  perfecUy  pure),  Schrauf.     G.  =3*46.  Weisbaoh  (Jahrb.  Min.,  1874,  871). 

Analyses,  1.  and  2.  Schrauf  (La);  8.  Winkler,  J.  pr.  Ch.,  II.,  x.,  191,  1874. 

Im          Co           Ca         Mg  A 

1.  Daniel  Mine.       50*9  (121)  21-9  4*8  108=100*00  Sdixauf. 

2.  RappoldMine.    49*6-  (15*9)  19*2  4*8  10*5  =10000  Schraut 
8.    Daniel  Mine.       49*96  12*45  28*72  4*67  9-69=100*49  Winkler. 

Schrauf  writes  the  formula  ^^Bt  +  3^  or  more  exactly  7Ca,2]ii[g8Co,8ls«,10lt,  (for  crystals 
from  the  Daniel  Mine),  and  6Oa,2Mg,4Co,8As,10t^  for  those  from  the  Bappold  mine.  The 
Daniel  cxystals  have  a  lighter  color,  corresponding  to  the  smaller  percentage  of  cobalt,  and 
greater  amount  of  lime. 

When  heated  at  100"*  C.  the  crystals  break  into  fragments,  and  take  a  dark-blue  oolor,  but 
resume  their  red  color  on  cooling. 

RosrnoBNiTE,  Hofer,  Jahrb.  Min.,  1871,  561.— Appendix  I.,  p.  14. 

RuTiLE,  Min.  p.  159.— (Bmenorutile),  Kokseharow,  Min.  Russl.,  v.,  193. 
Co.  Mayo,  Ireland,  anaL,  BeynMs,  J.  R.  Qeol.  See.  Dublin,  U.,  ii.,  164 
Associated  with  hematite,  v.  Bath,  Pogg.,  clii.,  21, 1874. 

Sahlits,  Min.  p.  215.— Yalpellina,  anaL,  v,  Bath,  Pogg.,  cxliv.,  887. 

Sal  Ahmokiac  was  found  abundantly  at  Vesuvius  after  the  eruptions  of  1868  and  1872. 
The  crystals  showed  the  following  forms :  0, 1,  »,  2-2,  3-|,  they  have  often  a  yellow  color  due 
to  a  chlorid  or  a  basic  ohlorid  of  iron.    BcaccfU^  Rend.  R  Accad.  ScL  Napoli,  Oct.,  1872. 

Samarskitb,  Min.  p.  520. — ^And  related  minerals,  composition  discussed,  Hermann,  J. 
pr.  Ch.,  cviL,  139,  1869;  H.,  il,  \22iBammeUberg,  Pogg.,  d.,  213,  1873;  oryst.  note, 
Zerrenrier,  ZS.  G.  Ges.,  xxv.,  p.  461,  1873.    See  nohlite. 

Sandberoeritb,  Min.  p.  104. — ^A  mineral  of  similar  form  and  composition  has  been 
described  and  analyzed  by  Achiardi,  Lettera  a  Carlo  Regnoli,  sopra  alcuni  Min.  del  Peru,  p. 
15,  Pisa,  1870.     See  also  Domeyko,  3d  App.  Min.  Chili,  1871. 

SANiDDfE,  Min.  p.  852.— Cryst.,  p.  454,  anal.,  561,  «.  Bath,  Pogg.,  cxxxv. 

Saponitb,  Min.  p.  472.— Filling  cavities  in  trap,  G^oxge  la.,  north  ooast  of  Pdsoi 
Edward's  Ij.,  anaL,  Harrington,  Can.  Nat»  IL,  viL,  179. 
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Sabcopsidb,  Webshy,  ZS.  G.  Gks.,  xz.,  246,  1868.— Appendix  L,  p.  14. 

ScAPOLiTB,  Min.  p.  817.— Buck's  Co.,  Penn.,  anaL,  Leediy  J.  Frank.  Instit.,  III.,  1z.,  6S, 
1870. 

BcHEKLTTB,  Min.  p.  606. — Coqaimbo,  anal.,  oontaining  6*3  p.  a  YK)*,  Domeyko  2d  Ap 
pend.  Min.  ChUi,  p.  2,  1867. 

Riesengebiige,  cryst.,  Eammdsberg,  ZS.  G.  Gtee.,  xiz.,  498, 1867. 

Bomodosfsola,  Piedmont.  Rep.  Brit.  Aasoa.  1860,  p.  88. 

RnsBian  localities,  i^A;  and  Teieh,  Verb.  Min.  Ges.  St.  Pet.,  II.,  iy.,  812,  1869. 

Schwarzenberg,  Stekn&r^  Jahrb.  Min.,  1869,  746. 

Gzyst.  memoir  (many  figures),  Bauer ^  Wurtemberg  Kat  Jahrb.,  1871, 129  (Pogg.,  czliii, 
462). 

Found  at  Graussen  (Bohemia),  SulEbaoh,  Salzkammeignt,  ZS.  G.  Ge&,  zziv.,  595, 1872. 

Traversella,  contains  didymium.  Homer,  Ohem.  News,  xzviiL,  299 ;  {Sarbff,  Proo.  Boy. 
Soo.,  xviii.,  197). 

Meymac,  Gorrdze,  anaL,  Camotj  G.  R.,  Ixxix,  688,  1874.    Bee  meymadte. 

ScHEFFERiTE,  Min.  p.  216.— Cxyst.,  KarderukwkL  CBfr.  Ak.  Stockhohn,  xxyii,  660. 
1870. 

SCAGCHITB,  Adam,  Tableau  Min.,  1869,  p.  70.— A  cblorid  of  manganese,  Buppoaed  by 
Soacchi  to  oocur  at  Vesuvius.     Bee  Dana,  Min.,  p.  122. 

112  B.  Schirmerita,  Genth,  Am.  Phil.  Boa  Philad.,  xiy.,  280,  Ang.  21at,  1874. 

Maasire,  finely  granular,  disseminated  through  quartz ;  no  cleavage,  observed.  Fcacton 
nneyen ;  soft ;  brittle.  G.  r=  6*787.  Color  lead-gray,  inclining  to  iron-black.  Luatze  metal- 
lia     B.B.  fuses  easily,  and  gives  the  reactions  for  bismuth,  lead,  sUyer  and  snlphor. 

Analyses,  1.  (1  p.  a  quartz  deducted).    2.  (1  -07  p.  c  deducted). 


Pb 

Ag 

Bi 

Zn 

Fe 

B 

1. 

12-69 

22-82 

46-91 

008 

008 

14-41=   96-94 

2. 

12-76 

24-75 

(47-27) 

018 

007 

1502=  10000 

Atomic  ratio  for  Pb :  Ag :  Bi :  S  =  1  :  4  :  4 :  9  nearly,  corresponding  to  PbB,  2Ag«S,  2Bi«St. 
It  is  allied  to  and  closely  resembles  oosalite. 
Occurs  with  other  tellurium  minerals  at  the  Red  Cloud  mine,  (yolorado. 
Named  from  J.  F.  L.  Sohirmer,  Esq. 

Schirmerite,  Endlich,  Engineering  and  Mim'ng  J.,  Aug.  29th,  1874. 

Color  bright  lead-gr&j  with  tinge  of  purple.     H.  =  2-2 '5. 

Composition  (according  to  analyses  not  published),  (AuFe)Te  +  8AgTe. 

B.B.  magnetic  before  the  oxydizing  flame.  Occurs  massive,  disseminated  throogh  the 
ore,  giving  it  a  dark-gray  color ;  also  in  thin  streaks.    Red  Cloud  mine,  Colorado. 

Dr.  Genth  (L  c.)  asserts  that  this  so-called  new  species  ^^  is  nothing  else  but  a  mixture  of 
petzite  either  with  pyrite,  or  perhaps  with  a  tellurid  of  iron,"  and  "  is  based  upon  a  partial 
examination  of  a  mixture,*'  and  therefore  ^'  is  not  entitled  to  a  name." 

Sc^REIBBBBITB,  Min.  p.  61. — In  meteorio  irons,  Meunier^  Ann.  Ch.  Pby&,  IV.,  xvil.,  43, 
1869. 

755  A.  SchrSckeringite,  Scfirauf,  Tsch.  Mm,  Mitth.,  1873,  p.  187. 

Occurs. at  Joachimsthal  on  uraninite,  in  small,  six-sided  tabular  crystals  ;  i-{  A /=  121i*. 
Prismatic,  one  bisectrix  being  normal  to  »-{.  Color^greenish  to  yellow.  It  is  a  hydrous 
oxy-carbonate  of  uranium,  oontaining  only  traces  of  8.  Loss  by  ignition  (ft  and  C)  =  86'7 
Contains  also  a  little  lime. 

SCOLECITE,  Min.  p.  428.— Chill,  anal.,  Bomeyko,  2d  App.  Min,  (3hiU,  p.  47,  1867. 

Composition,  Rnmmeisberg,  ZS.  G.  Ges.,  xxi.,  96, 1868;  Kenngott,  Jahrb.  Min.,  p.  1870, 
99a 

Lunddorrsfjall,  anal,  Igdetrom,  Jahrb,  Min.,  1871,  361. 

(Poohnahlite),  India,  anal.,  Uaughton.  J.  R.  Geol.  Boo.  Dublin,  II.,  1868, 114:  P«f€rK», 
Jahrb.  Min.,  1878,  852. 

888  A.  SMbaohlto,  BoMer,  ZS.  G.  Gee.,  zxiv.,  p.  891 ;  xxv.,  p.  351,  and  BammMAerf, 
izv.,  p.  96. 
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Bauer  makes  the  mineral  deecribed  as  herschelite  by  Uliich  (GecL  and  Hin.  of  Yictom, 
p.  61  -66)  a  new  species,  under  the  name  of  seebachite,  and  in  tins  he  is  supported  bj  Bam* 
melsbeig. 

Analyses  (L  c),  1.  Kerl ;  2.  Lepsius. 


Si 

*1 

Ca 

^a, 

A. 

ft. 

1. 

43-7 

21-8 

8*5 

8-5 

tr 

22-7   =M7 

2. 

44-77 

2210 

7-51 

8-18 

— 

22-07  =  99-63 

It  oocurs  with  philllpeite  in  the  basalt  quarries  of  Bichmond  near  Melbourne,  and  aocord- 
ing  to  V.  Lang  {PhiL  Mag.,  IV.,  xxviii,  p.  606)  is  identioal  orystallogTaphicaUy  with  herschel- 
ite from  Sicily.     (See  also  Jahrb.  Min.,  1874,  522.) 

Selenwismuthglai^z.    See  Frenzelite. 

Sellaitb,  Struver,  Atti  Accad«  Set  Torino,  iT.,  85, 1868.— Appendix  I.,  p.  14. 

SELWYXiDfi,  Min.  p.  509 — (belonging  in  the  pinite  group),  Appendix  I.,  p.  19. 

Sericite,  Tiiin.  p.  487.— Doubtful  oharacter  discussed,  Sckarff^  Jahrb.  Min  ,  1868,  809; 
1871.56;  IS-M,  271. 

Serpentine,  M3n.  p.  464.-— Origin  and  method  of  formation,  Tfchermakj  Ber.  Ak.  Wien. 
Ivi,  283,  1867;  v.  Drcue/ie,  Tsch.  Min.  Mitth..  1871, 1. 

Composition,  Bammd^erg^  ZS.  G.  Ges.,  xxl,  97, 1868. 

Finland,  anal.,  KuVMm,  (Efv.  Finsk.  Vet.  Soc.,  xui,  43, 1870-71. 

Origin  of,  varieties  chautonnite,  aumalite,  Meunier^  G.  B.,  Ixxi.,  590, 1871. 

Pseudomorph  after  staurolite,  Bai^,  Proc.  Ac.  Nat.  Sci.  PhOad.,  1871^  803. 

Snarum,  anal.,  Pogg.,  cxlviii,  329. 

Brewster,  N.  Y.,  analyses,  Breideribaug?L  Am.  J.  Scl.,  IIL,  vi.,  211,  1873 ;  Hatoes^  ibid., 
viii.,  451,  1874. 

Brewster,  N.  Y.,  pseudomorphs  after  calcite,  dolomite,  chlorite,  ohondrodite,  enstatite, 
amphibole,  biotite,  brucite,  and  other  unknown  minerals,  J,  D,  Iktnaj  Am.  J.  Sci.,  KL, 
viii.,  875,  1874. 

(Vorhauserite),  anal.,  e.  KaheH^  Ber.  Ak.  Miinchen,  June,  1874;  chiysotile,  antigorite^ 
marmolite,  analyses,  same,  ibid.,  165,  1874. 

Pseudomorph  after  montioeUite,  «.  Bath^  Ber.  Ak.  Berlin,  1874,  787. 

SiDERiTE,  Min.  p.  688.— Hiittenberg,  Carinthia,  analyses,  WiAff^  Ber.  Ak.  Wien,  IvL,  299, 
1867. 
Altered  to  hematite,  limonite,  eta  (Bohemia),  Boricky,  Ber.  Ak.  Wieh,  llx.,  605,  1869. 
Tuscany,  province  of  Lucca,  anaL,  Aehiardi,  Boll.  Com.  GeoL  ItaL,  1871,  184. 
Pseudomorph  after  calcite,  Struver,  Atti  Aooad.  Sd.  Torino,  vi.,  377, 1871. 
NovaSootia,  anal.,  Harrington,  Geol.  Surv.  Canada,  1874,  p.  239. 

Siegburgite.  A  new  fossil  resin,  containing  85  p.  o.  carbon,  found  at  Siegburg  near  Bonn. 
Pescribed  by  Lasaulx  at  the  "Versammlung  Deutscher  Naturforscher  in  Breslau,*^  Sept, 
1874.     (Chem.  News,  xxxi.,  131.) 

Silver,  Mm.  p.  9. — Andreasbeig,  in  ctystals,  Oroddeek^  Jahrb.  Min.,  1869,  445. 
Pseudomorph  after  stephanite,  Ptzibram,  Zepharoeieh,  Ber.  Ak.  Wien,  bdx.,  33, 1874 

Simlaite,  So/travf^  =  pholeritb,  which  see. 

Simon YiTE,  Tse7iermak,  Ber.  Ak.  Wien,  Nov.,  1809. — ^Appendix  I.,  p.  14 

Beic/tardty  Jahrb.  Min.,  1871,  856.    Brmna,  Tsch.  Min.  Mitth.,  1872,  20.    See  blcedite. 

Skutterudite,  Min.  p.  71. — Possesses  positive  and  negative  thermo-eleotrical  varietiesi 
&/iraw/and  Dana^  Ber.  Ak.  Wien,  Ixix.,  153,  1874 

Smaltite,  Min.  p.  70. — Bunta  Brava,  anal.,  corresponding  to  (Co  Ni  Fe)*  As*,  Domeykc 
2d  App.  Min.  Chili,  p.  11, 1867  ;  see  also  ibid.,  p.  22. 

Wittichen,  Baden,  anai,  Petersen,  Pogg.,  cxxxiv.,  70, 1868. 

Andreasbeig,  cloanthite  (chathamite),  anal.,  «.  Kobdl,  Ber.  Ak.  Munchen,  1868,  402. 

Bleber,  Hessen,  anal.,  HClger,  Ber.  Ak.  Munchen,  1873,  186. 

Oroth  shows  that  some  crystals  are  thermo-electrically  positive,  others  negative,  and  con- 
cludes {Base,  Pogg.,  cxlii,  1)  that  it  is  isomorphous  with  pyrite  and  cobaltite.    He  remazkt 
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that  this  T&rlatioii  in  thermo-electrical  chaxacter  is  trne  oxily  of  pynte,  cobahdte  and  smaltitt 
(July,  1874),  ignorant  of  tho  inrestigations  of  Schrauf  and  jSana  (March,  1874,  Ber.  Ak. 
Wien,  Ixix. ),  Pogg. ,  clil. ,  249. 

Smaraqdite,  Min.  p.  215.— From  the  diamond  rock  of  Du  Toit'a  Pan,  So.  Africa,  an- 
alyses, Maskdyne  and  Flighty  Q.  J.  G.  Soc.,  xxx.,  412,  1874. 

Smithsonite,  Min.  p.  693.— Raibl,  Oarinthia,  anal.,  Tsch.  Min.  Mitth.,  1871,  56. 
Tennessee,  contains  indium,  Tanner,  Gh.  News,  xzz,  141,  1874. 
Missouri,  analyses,  GeoL  Bep.,  1874. 

Snarumitr,  Mm.  p.  316. — Snamm,  anaL,  Breiihaupt,  Jahrb.  Min.,  1872,  820. 

SODALiTE,  Min.  p.  830. — Pseudomorph  after  nephelite,  Monte  Somma,  StrUver^  Atti 
Accad  Sci.  Torino,  Tii.,  329. 

Sphalerite,  Min.  p.  48.-~GryBt,  Sadebeek,  ZS.  G.  Gs.,  zzi,  620,  1869;  sdr.,  181, 
1872. 

Geroldfieck,  Breisgan,  containing  thallium,  v,  Koddl,  Ber.  Ak.  Millnchen,  1871,  77. 

Unkel,  cryst.,  Ixuavix,  Verb.  Nat.  Ges.  Bonn.,  xxyii,  133,  1871. 

Ciyst.,  (4-4,  ^f-^i-y  new),  Klein,  Jahrb.  Min.,  1870,  811;  Kapnik,  crygt.,  ibid.,  1871,  492, 
Binnenthal,  cryst.  memoir  (new  forms),  £lein,  ib.,  1872,  ^7. 

Boxbury,  Gt.,  contains  0  0255  p.  c.  indium,  GarntoaU,  Am.  Ghemist,  Oct,  1873. 

In  sphsrosideiite,  Sehnorr,  Jahrb.  Min.,  1874,  631. 

83  A.  Si>athiopyxite.  Sandberger,  Ber  rhombische  Aisenkobalt,  Jahrb.  Min.,  1868,  410 : 
1873,  p.  59.     Sitzsb.  Ak.  Miinchen,  1873,  135. 

Orthorhombic,  in  rounded  or  complex  crystals,  combinations  of  I  and  m-l ;  also,  more  rarely, 
in  simple  crystals,  showing  the  same  planes.  Macrodome  planes  well  polished,  prismatio 
planes  dull.     Angles  apparently  Tery  near  those  of  leucopyrite,  Dana. 

H.  =  4'5,  G.  =  6 '7.  Golor  tin -white  on  the  fresh  fracture,  but  dianges  rapidly  to  a  dark 
steel-gray. 

An^ysis  r.  Gkrichten  (1.  a). 

As  S  Go  Ga  Fe 

61-46       2-37      14-97        422        1647  =  99-49 

Atomic  ratio  for  Go,  Fe,  Gu  to  As,S  =  2  :  3.     It  contains  no  nickeL 

Found  on  smaltite  (Speiskobalt),  or  filling  oayities  in  it,  in  the  cobalt  Teina  at  Bieber  in 
Hessen. 

Sphene.    See  Titanite. 

Spinel,  Min.  p.  147.— Anal.,  Kokscharovf,  Min.  Russl.,  v.,  367. 

Domburg,  yariety  in  red  octahedral  crystals,  anal.,  containing  5*68  p.  c.  TiO>,  Ko8man]\ 
Ber.  Ges.  Bonn.,  xxvi.,  144. 

No.  GaroUna,  analyses,  altered  from  corundum,  Gentfi,  Am.  Phil.  Soc.  Philad.,  xiii.,  870, 
1873. 

Spodumene,  Min.  p.  228.— See  Pihlitb. 

Staffelite,  Wh.  p.  534. — Diaoussion  as  to  doubtful  character  of  the  speoiea^  Jahreab 
Ghem.,  1869, 1233;  1871,  1317. 
Anal.,  contains  iodine,  Petersen,  Jahrb.  Min.,  1868,  482 ;  1872,  96. 
Anal.,  Hauslwfer,  J.  pr.  Gh.,  ll.,vii,  147. 
Waltach,  Bohemia,  anal,  Boricky,  Ber.  Bohm.  Qr&a,  Prag,  Feb.  21,  1873. 

StakHite,  Min.  p.  68.— Gomwall,  anal.,  Adger,  Gh.  News,  xxv.,  259,  1872. 

Staurolite,  Min.  p.  388. — Bammdsberg  has  confirmed  the  observations  of  LeckarH^ 
(Min.  p.  389)  that  stauroUbe  conbaius  silica  as  an  impurity  (ZS.  G.  Gtes.,  xxr.,  53,  1873). 
LasaiUx  has  carried  the  matter  further  and  proved  that  not  only  quartz,  but  even  garnet, 
mica,  magnetite,  and  brookite  exist  in  it  as  impurities  (Tsch.  Min.  Mitth.,  1872,  173).  Th€ 
lame  subject,  with  similar  results,  has  been  investigated  by  Fischer. 

St.  Bodegrund.  cryst  and  anal.,  Petera  and  Maly,  Ber.  Ak.  Wien,  Ivii.,  646,  1668. 

In  metamorphic  rocks,  Lebour,  GeoL  Mag.,  x.,  102,  1873. 

No.  GaroUna,  analyses,  Qtnth,  Am.  Phil.  Soa  Philad.,  xiii,  383,  1873. 
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Stsatitb,  ma.  |>.  451.— AnaL,  Tsch.  Hin.  Mitth.,  1872,  357. 

Stefhanite,  Min.  p.  106.  — (melanglanr),  Freibexg,  azial.,  FremA  Jahrb.  Min.,  1873, 788; 
1874,  636. 

Sterlingita.    See  Dauottbite. 

Stetefeldtitb,  Min.  p.  188.— An  antimonite  of  copper,  resembling  stetefeldtite,  has 
been  described  by  JDomeyko  as  occorring  at  the  Potochi  cc^per  mine,  near  Haanoayelica, 
Pern.  It  is  amorphoos,  compact.  Fracture  smooth  or  uneven,  in  parts  coarsely  granular. 
Color  black  or  greenish  black.  Streak  yellowish-green.  Lustre  weakly  resinous.  An  analy- 
sis on  the  purest  material  obtainable  (though  still  mixed  with  some  sub-sulphate  of  copper), 
gave  SbO4  32'03,  CuO  82*27,  FeaO,  1114,  ZnO  0*50,  SO,  1*00,  HsO  (loss  at  low  redness), 
18 '53,  insoluble,  1'67  =  96*94.  B.B.  infusible.  Dissolves  readily  in  hydrochloric  acid, 
Domeyko  regards  the  mineral  as  probably  having  come  from  the  decomposition  of  chalcosti* 
bite,  an  analysis  of  which  he  adds.    3d  Appendix  Min.  Chill,  1871. 

587.  SUbioferrita.    £.  Goldsmith,  Proa  Ac.  Philad.,  1873,  p.  866. 

Generally  amorphous.  Crystals  observed  in  a  cavity  and  supposed  to  be  the  same  substance 
(no  reason  given)  were  orthorhombic  showing  planes  i-i,  »-i,  /  and  0,  approximate  measure- 
ment gave  /(t-i)  /=100*  8'. 

H.  =4.  G.  =3  -098.  Lustre  slightly  resinous.  Color  (cryst. )  faint  yellow ;  yellow  to  brown- 
ish-yellow (amorphous).     Streak  dull  yellow,  brittle,  fracture  uneven  chonchoidaL 

Analysis  (1.  c). 

§b  Fe  ti  Si  loss 

43-96  8-85  1526  884  1-09        =        10000 

Deducting  the  iron  we  obtain  as  the  oxygen  ratio  Sb  :  Fe  :  ^,  I'l  :  1  :  1*4  or  1  :  1  :  1^=^ 

2(Sb  +  7e)  +  d£[.    B.  B.  gives  reaction  for  antimony  and  iron.     Soluble  in  hydrochlorio 
acid. 
Occurs  as  a  coating,  sometimea  i  inch  thick,  on  stibnite  from  Santa  Clara  Co.,  GaL 

Stibiotbiaboentite,  Stibiohexargentite,  Petersen.— Appendix  I.,  p.  15. 

Stibnite,  Min.  p.  29.— Kew  Zeahind,  anal.,  Muir,  PhiL  Mag.,  IV.,  xlii,  236,  1871. 
Santa  Chira  Co.,  CaL,  anal,  QMsmUh,  Proo.  Ac.  Philad.,  1873,  86a 

Stilbite,  Min.  p.  442.— India,  anal,  Haughton,  J.  Boy.  Geol.  Soc.  Dublin,  ii,  113, 1868. 

Composition,  Bammdsberffy  ZS.  G.  Ges.,  xxi.,  25. 

Anal,  Ak.  H.  Stockh.,  ix.,  No.  12,  Nov.,  1870  (Clove's  GeoL  West  India  Is.,  p.  30,  1878). 

Stromoe,  anal.,  Sdiinid^  Pogg-,  cxlii,  115. 

Dumbartonshire,  anal..  Young ^  Chem.  News,  xxvii,  55,  1872. 

Seisser  Alp.  anal.,  Petersen,  Ber.  Offenbach.  Yer.,  xiv.,  102, 1873. 

Stiblinqite,  see  Bceppebite. 

454.  A.  Strigovite,  Becker  and  Websky,  Jahrb.  Min.,  1869,  p.  236.  Websky,  ZS.  G.  Ges., 
XXV.,  388,  1873. 

In  minute  crystals,  showing  hexagonal  prisms  under  the  microscope ;  sometimes  in  balls  of 
aggregated  crystals,  and  shown  by  Uie  behavior  in  polarized  light  to  belong  to  the  hexagonal 
system.  H.=l.  G=8*144.  Color  dark-green  (^on  alteration  changing  to  bruwn).  Streak 
green  to  grayish-green.  Analyses:  1.  Becker  1.  c.  2.  Websky  (G.  =2*788),  Jahrb.  Min., 
1869,  236.    3.  Websky,  Jahrb.  Min.,  1873,  391. 
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3. 

28-43 

16-60 

11-43 

26-21 

7-26 

0-36 

0.36 

9-31 

=  99-96 

Analyses  1.  and  2.  were  made  on  material  which  had  suffered  some  alteration,  so  that  3. 
alone  expresses  the  correct  composition.  Oxygen  ratio  & :  S  :  Si  :  lt=(approx.)  8:2: 
4  :  2.  Easily  decomposed  by  acid  with  the  separation  of  silica  in  powder.  La  cloaed  tube 
gives  off  water.     B.  B.  fuses  with  difficulty  to  a  blade  glass  without  coloring  the  flame. 

Occurs  as  a  fine  coating  over  the  minerals  in  druses  or  cavities  in  the  granite  west  and 
north-west  of  Striegau  in  Silesia 
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BTROHETEBlTSf  Hin.  p.64.— Ohili,  anaL^  Bomeyko,  2dApp.  Min.  Chili,  pi  95, 1887. 
Azgentine  Bepublio,  anal.,  Siewert,  Tsch.  Min.  Mitth.,  1873,  251. 

Strontianite,  Min.  p.  609.— Glansthal,  cryst.,  Henenberg,  Min.  Not,  ix.,  41, 1870. 

STntTYiTE,  Min.  p.  551. — Skipton  oaves.  Ballarat,  cxyat.  descriptioia,  axMl  anal,  Uhick 
Contrib.  to  Min.  of  Victoria,  1870,  p.  12.  " 

SuLFHATiTE,  Min.  p.  614— In  eastern  Texus,  MaUet^  Chem.  Newa,  zzvi,  147,  1872. 

Sulphur,  Min.  p.  20.— Cxyst.,  «.  JSath,  Pogg.  Erg.  Bd.,vi.,  849;  Brenna^  Bex.  Ak. 
Wien,  lz.,539,  1869. 

SusANKiTE,  Min.  p.  626. — KenngoU  thinks  that  susannite  is  only  a  form  of  leadhillite  ii 
oomponnd  ciystals  (drillingB),  but  gives  no  BafSclent  proof,  Jahrb.  Min.,  1868,  819. 

SusBEXTTB,  Brushy  Am.  J.  Sd.,  TL,  zlvi,  140,  240.— An[>endix  I.,  p.  15. 

Stepoorite,  see  Jetpoorite. 

Sylyanite,  Min.  p.  81.—Bed  Glond  lUCne,  Colozado,  SOXiman^  Am.  J.  ScL,  IIL,  Tiii.,  28: 
OmtJ^,  anal,  Amer.  Phil.  Soc  Philad.,  xiv.,  228,  1874. 

Stlyite,  Min.  p.  lll.^Stassfort,  cryst.  Huysaen,  Z3.  G.  Qes.,  zx.,  460,  186a 
Ealusz,  cryst,  Tschermak,  Ber.  Ak.  Wien,  Iziii.,  808,  1871. 

656.  A.  Syngenite, «.  Zepharatich,  Lotos,  p.  187,  p.  218,  Jime,  4872:  Ber.  Ak.  Wien, 
Ixva,  p.  T28,  1878.    Kalnszite,  Rumpf,  Tsch.  Min.  Mitth.,  1872, 117,  197:  1873,  147. 

Monoclinic,  a  (vert) :  b  (clinodiag.) :  <5=0-8738 :  1"3699  ;  1  or  -63786  : 1 :  72998.  C=76'  0'. 
Observed  planes  0,  t-i',  »-i  -l-»,-i-»',  l-»,  2-»,  /,  »-8,  t-6,  f4,  t-3,  i-2,  i-f,  i-S,  1-i,  -1,  -4  4, 1, 
2.  2-2.  /a/=  73**  55'  (over  i-i),  Oa1.1=139''  42'.  OA-l-t'=  151'  49*.  Oa1-»  =143»  48. 
0 A-l=137°  44' ;  w'  A-1  =  124«  19',  »-i  A-l=122«  55'. 

In  generally  small  tabular  crystals,  elongated  in  the  direction  of  the  vertical  axis,  the 
plane  i-i  always  predominates,  and  is  striated  vertically. 

Cleavage  /perfect,  also  i-i.  In  other  directions  fracture  oondhoidal.  Plane  of  optic  axea 
parallel  to  the  orthodiagonal  section,  acute  bisectrix  miJces  an  angle  of  2*"  46'  with  i-i.  Optic- 
axial  angle  apparent  in  air— red =41"*  85',  blue=46"*  22' ;  actual  angle,  red=26*31,  blue,  29^ 
24' (Yrba).  Index  of  refraction  1*55  (Yrba).  Double  refraction  negative.  Dispersion  of 
axes  p  <  V. 

H.  =2-5.    G.  =2-603  (mean),  2*252  (Rumpf,  L  a).     Colork»8  or  milky- white. 

Analyses,  1.  UUik  (mean  of  four  doeely  agreeing  analyses,  in  one  of  which  was  also  fotmd 
1-42  p.  c.  NaCl),  Tsch.  Min.  Mitth.,  1872,  120;  2.  Volker,  Ber.  Ak.  "Wien,  Ixvi,  197,  1872. 

1. 
2. 

^  These  give  the  formula  CaS,  £[S  +  d,  or  the  same  with  the  artificial  salt,  which  Zepharo- 
Tich  shows  to  be  also  monoclinic  (ib.,  p.  139).  In  form  the  syngenite  is  closely  related  to 
gypsum,  particularly  in  the  angles  of  the  prismatic  zone. 

In  the  flame  of  a  Bunsen  gas-burner  becomes  milky,  colors  the  flame  violet,  and  melts 
easily  to  a  colorless  (on  cooling  white)  bead,  with  a  crystalline  granular  texture.  In  matiasi 
gives  off  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  in  part  with 
the  separation  of  sulphate  of  lime.  Yrba  found  that  one  part  of  syngenite  di^lved  in 
400  pts.  of  water.  Found  in  cavities  in  halite  at  Ealusz,  East  Galicia.  Kame  derived 
from  airfffv^s  (related),  alluding  to  its  close  relation  to  polyhalite. 
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Tareroite,  Min.  p.  493. — ^Composition,  Kenngoit,  Jahrb.  Min., ! 

T^ANTTE,  Min.  p.  16.— In  meteoric  iron,  Meunier,  Ann.  Oh.  Phys.,  lY.,  xvii.,  81  186U. 

Talc,  Min.  p.  451 — Greiner  (Zillerthal),  Tyrol,  anaL,  UUik,  Ber.  Ak.  Wien,  Ivil.,  946, 
1868. 

Swayne  Co.,  No.  Garolloa,  anal.,  of  a  compact  variety,  Adger,  Chem.  News,  xxr.,  270. 
1872. 

Pseudomorph  after  pectolite,  Bergen  HUl,  L^eds,  Am.  J.  Sci.,  III.,  vi,  28»  1873. 
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Talcobitb,  {72r»e7(.— Appendix  I.,  p.  15. 

Tammttb.  Mr.  Tamm  has  analyzed  a  dark  steel-oolored  orystalline  p  >wder,  locaL'ty  nn« 
known,  very  hard.  G.  =  12o.  He  obtained  W  8805,  Fe  6.60,  Mn  0.15,  undetermined  620 
^=  100  "00.  The  Ions  he  says  is  not  due  to  oxygen.  He  calls  Ids  unknown  substance  ferro- 
tungsten,  and  proposes,  in  case  the  character  of  the  mineral  is  sustained,  to  give  it  the  name 
Crookeaiie.  Mi.  Grookes  justly  says  that  the  name  tammiU  should  be  preferred.  Chem, 
2fewB,  xxvi,  July,  1872. 

TA^rrALiTE,  Min.  p.  514.— Composition,  Hermann,  Bull  Soa  Mosa,  1867,  iy.,  464 
Finland  and  Sweden,  analyses,  BammelBberffy  Fogg.,  cxliv.,  66,  1871. 

Tapalpite,  Don  Pedro  L.  Monroy^  Naturaleza,  Aug.,  1869,  p.  76.  Tellurwismuth,  Bam' 
meUberg,  ZS.  G.  Ges.,  xxL,  81.— Appendix  I.,  p.  15. 

Tapiolitb,  Min.  p.  618.— Sukkula,  Finland,  lUimmdsberg,  anaL,  Fogg.,  cxliv,  79,  1871. 

Tellurate  op  Copfbr  and  Lead,  discovered  by  Mr.  Knabe,  at  the  Iron  Bod  Mine, 
Silver  Star  District,  Montana,  occurring  in  fissures  in  the  rock.  At  the  Green  Campbell  Mine 
it  is  found  as  a  thin  coating  upon  the  selvage  of  the  foot  walL  Froved  to  contain  copper, 
lead,  and  telluric  acid.  The  sample  sent  to  Dr.  Genth  consisted  of  an  apparently  umform 
sifikine-green  powder.  He  speaks  (prlv.contrib.)  of  proposing  to  investigate  the  material  fur* 
ther,  and,  if  its  supposed  character  is  sustained,  will  give  it  a  distinctive  name.  Genth, 
Am.  FhiL  Soc.  Fhilad.,  xiv.,  229,  1874. 

Tbllubwismuth.    See  Tapalpitb. 

Tellurium.  Min.  p.  Id.^Genth,  Am.  J.  ScL,  H,  xlv.,  813,  1868. 
Colorado,  SiUiman,  Am.  J.  Sci ,  IIL ,  viil ,  27, 1874 ;  Genth,  Am.  Fha  Soa,  Fhilad.,  1874, 
Aug.  21. 

Sacramento,  Chili,  note,  Bertrand^  Jahrb.  Min.,  1870,  455. 

Tbphboitb,  Min.  p.  259.— Franklin, 'n.  J.,  anal,  iffa;e«r.  Am.  J  Sd,  H.  xlvL,  281, 
1868. 

Tetradymite,  Min. p.  30. — Orawitza,  anaL,  Frenz^,  Jahrb.  Mm.,  1873,  799. 
Thermo-electrica]  properties,  ^ScAraw/ and  Dana,  Her.  Ak.  Wien,  Ixix.,  161, 1874. 
Montana,  anal ,  GeiUh,  Am.  Fhil.  Soc.  Fhilad.,  xlv.,  224,  1874. 

Tetraiiedbitb,  Min.  p.  100. — Russia,  cry^t.,  Jerem^ew^  Koksch.  Min.  BussL,  v.,  869. 

Neubulach,  Wiirtembeig,  anaL  (Bi  —  6-33  p.  c),  Petersen,  Jahrb.  Min.,  1870,  464. 

Cerro  Blanco,  anaL ,  by  Sieveking,  Domeyko,  8d  Appendix  Min.  Chili,  1871 ;  Ghalgayie, 
anaL  (freibergite),  ibid.  See  also  2d  Appendix,  p.  19^  1807,  and  4th  Appendix,  p.  15, 
1874. 

Horhausen,  near  Neuwied,  cryst.,  Klein,  Jahrb.  Min.,  1871,  493. 

Brixlegg,  Tyrol,  anal.,  Untchy,  Jahrb.  Min.,  1872,  874. 

Cryst.  memoir  and  relation  to  sphalerite  and  chalcopyrite,  JSadebeekj  ZS.  G.  Ges.,  xxiv., 
427,  1872. 

Thousenolite,  Min.  p.  129. — Crysi.,  belonging  to  a  so-called  dino-quadratic  srstem,  a 
rvert.)  :b:e=l -0444 : 1 : 1 .  C  =  92'^  30',  anal.,  ^ardenskioid,  CEfv.  Ak.  Stockh.,  1878,  84. 
See  Scfirauf,  Tsch.  Min.  Mitth.,  1874,  161. 

Thomsonite,  Min.  p.  424 — ^Anguilla,  W.  I  ,  anal.,  JWntrfgfcgifi,  Ak.  H.  Stockholm,  iz.,' 
Na  12,  Nov.,  1870  (Cleve's  GeoL  W.  India  Is.,  p.  30,  1870). 
Seisser  Alp,  anaL,  Haushofer,  J.  pr.  Ch.,  ciii.,  306. 
Mugdock  Water  Tunnel,  Young,  Chem.  Kewa,  xxvii.,  55,  1872. 

Thorite,  Min.  p.  413.— (Orangite),  cryst,  Ifordensk0idy  (Bfv.  Ak.  Stockh.,  xxvii.,  554, 
1870. 

Tin.    See  Cassiterite. 

TiTANiTB,  Min.  p.  383.— Eothenkopf,  T^yrol,  cryst.,  Z^harodch,  Bet  Ak.  Wien,  Ix., 
815,  1869.  # 

Cryst  memoir,  Hessenberg,  Min.  Not,  viil,  1,  1868;  ix.,  45,  1870;  zL,  19,  21,  1873 ;  see 
also  Jahrb.  Min..  1874,  828. 

Sulzbach,  cryst.,  Sehrauf,  Ber.  Ak.  Wien,  Ixii,  704,  712, 1870. 
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Tocomalite,  I>oine7ko,  2d  Append.  Min.  Chili,  p.  41, 1867. 

Amorphous,  structure  granular.  Color  a  pale-yellow,  by  the  action  of  the  air  it  growi 
darker,  and  passes  to  a  grayish-green,  and  finally  to  a  grayish-black  and  black.  Soft,  easily 
reduced  to  a  powder.     Streak  yellow. 

Composition  Ag  I  +  Hg*I.  An  analysis  gave  Ag  83*80,  ECg  8 '90,  I  4t'77,  silioeoufl  residae 
16*65  =  96  12.  The  loss  is  due  to  some  water  belonging  with  the  residue,  and  probably  soma 
iodine. 

In  the  closed  tube  gives  off  first  water,  then  a  yellow  ring,  followed  by  a  mixed  sablimate 
(mercurial),  and  finally  a  red  ring.  With  carbonate  of  soda  in  the  matrass  gives  onlj  pure 
mercury.     Decomposed  by  nitric  acid.     From  the  mines  of  Chanaroillo,  Chili. 

Topaz,  Mm.  p.  HlQ.^Bhim,  ciyst.  note,  Jahrb.  Mm.,  1869,  721. 
Altenbeig  and  Schlaggenwald,  cryst.  memoir,  Orcth^  ZS.  G.  Ges.,  xxii.,  881,  1870. 
Thermo  (=  pyro) -electrical  character,  Hankel,  Jahrb.  Min.,  1871,  287. 
Analyses,  Klemm,  Jahrb.  Min.,  1874,  189. 

ToBBBKNTTB,  Min.  p.  685. — ^Analyses,  Winkler,  J.  pr.  Ch.,  II.,  viL,  10, 11, 18 ;  Schrauf^ 
Tflch.  Min.  Mitth.,  1872,  181. 

TouBHALiHA,  Min.  p.  365.— Switzerland,  colorless,  Wiser,  Jahrb.  Min.,  1868,  465. 

Isola  del  GigUo,  anal,  Bechi,  Boll  Com.  Geol.  Ital.,  1870,  84. 

Elba,  ciyst.  and  anal,  v,  Bathy  ZS.  G.  Ges.,  xxii.,  663,  1870 ;  Achiardi,  Nnoro  Oimento, 
II.,  iil,  Feb.,  1870. 

Many  analyses,  and  discussion  of  composition,  Eamrndfiberg,  Pogg.,  cxxxix.,  879,  547, 
1870, 

No.  Carolina,  with  corundum,  Oenth,  Am.  Phil.  Soc  Philad.,  xiuL,  378,  1873. 

335  A.  Trautwinite,  £.  Goldsmith,  Proo.  Aa  Philad.,  1878,  9,  848,  865. 
Microcrystalline  ;  observed  forms,  hexagonal  prism,  pyramid,  also  triangular  prisnu    H.  =. 
1-2.    -Color  green.     Lustre  dull  (under  microscope  vitreous).     Streak  light-gray. 
Analysis  (1.  c): 

Si  €r  Fe  Xl  Ca  ftg 

21-78  88-89  18-29  0*81  1858  Oil  =  100-84 

Oxygen  ratio  for  bases  to  silica  =  11  :  6,  perhaps  2 :  1.  B.B.  gives  reactlaa  for  chTomiiim, 
insoluble  in  acids.    Occurs  on  chromite;  from  Monterey  Co.,  CaL 

Tbemolitb,  Min.  p.  238.— Related  minerals,  Tschermak,  Min.  Mitth.,  1871,  37. 

Tridymite,  Min.  p.  805.— Appendix  I.,  p.  19.— From  Alleret  (Dep.  Haute  Loire),  Lasanlx, 
Jahrb.  Min.,  1869,  66. 

Formed  artificially.  Rose,  Ber.  Ak.  Berlin,  June,  1869,  p.  469. 

Double-refraction  positive  like  quartz,  SdiuUze,  Ber.  Ges.  Bonn,  xxvi.,  119,  18G9. 

Observed  with  microscope  in  thin  rock-sections,  Zirkel,  Pogg.,  cxL,  492  (Jahrb.  Min.,  1870, 
828). 

In  porphyry  at  Waldbcckelheim,  Streng,  Tsch.  Min.  Mitth.,  1871,  49. 

As  inclosures  in  quartz  ciystaJs,  Lotos.  Dec.,  1872 ;  Sandberger,  Jahrb.  Min.,  1868, 466,  723. 

From  various  new  localities,  Mofd,  Jahrb.  Min..  1873,  608. 

Cryst  memoir,  with  a  complete  description  of  the  many  and  interesting  twins,  v.  Bath^ 
Pogg.,  clii.,  1,  1874. 

TBnncBBiTE,  Techermak,  J.  pr.  Ch.,  II,  ii.,  250.— Appendix  I.,  p.  16. 

Tbiplite,  Min.  p.  543. — Sierra  von  Cordoba,  Argentine  Bepublic,  several  analyses,  8i0 
werty  Tsch.  Min.  Mitth.,  1873,  225  et  seq. 

TbOgebite,  Weisbae/i,  Jahrb.  Min.,  1871,  870;  1873,  315.— Appendix  L,  p.  16. 
Winkler  has  analyzed  the  trogerite  of  Weisbach  with  the  following  results ;    Analys€3  1 
8  p.  a  impurities  deducted.    2.  4i  p.  c.  deducted.    8.  on  pure  material. 


1b 

^ 

fl 

1. 

18-48 

63-44 

1808  =  10000 

2f 

18-88 

62-42 

18-75  =  100-00 

8. 

19-64 

63-76 

14-81=    98-21 

which  correspond  to  the  formula  89  2b  +  12£[. 
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On  hoatin^r  it  gives  ofiF  watery  and  takes  a  golden-brown  color,  bat  resumes  a  ytXLaw  on 
cooling.    J.  pr.  Ch.,  IL,  yii.,  6,  1873. 

TRonjTE,  Min.  p.  W7,—M€unier  condndes  that  the  oompodtion  of  troilite  is  (FeNi)^Sr 
(not  FeS),  Ann.  Ch.  Phya.,  IV.,  xvii,  36,  1869 ;  0.  R.,  Ixviil,  763,  1874.  Bammdsherg, 
Abb.  Ak.  Berlin,  1870,  84). 

'TsoHSFFKiNrrE,  Min.  p.  887.— Composition,  Eermanr^  J.  pr.  Ch.,  ovi.,  832, 1868. 

314  A.  Tschermakite,  o.  KobeOy  J.  pr.  Chem.,  IL,  viii,  411,  1873. 

^{aaaive,  deavage  on  two  surfaces,  making  an  angle  of  94".  Striations  on  face  of  better 
cleavage.  H.  6.  G.  2*64.  Phosphorescent.  Color  grayish  to  white.  Translucent.  Lustre 
vitreous.    Analysis,  1.  a  ; 

Si  XI  Mg  Sra(£tr)  fi 

66-57  15-80  800  680  2-70  =  9987 

This  would  give  the  formula  8&  §i  +  Xl  Sia,  or  that  of  a  magnesian  oligodase.  It  occurs 
with  kjerulfine  and  quarts  at  Bamle,  Norw^. 

G.  W.  Hawes  (Am.  J.  Sol,  III.,  vii.,  679,  1874)  has  analyzed  a  mineral  from  the  above 
locality,  and  labelled  tschermakite,  with  the  following  results :   G.  =  2'67. 

gi  %1  Pe  Ca  Ag  fi:  t^  iga. 

I       6604         20-87         029         129         MO         0*21  9-91        0*96  =  100-17 

This  gives  a  composition  very  near  that  of  albite. 

The  mineral  agreed  in  all  its  physical  characters  with  the  description  of  tschermakite,  but 
was  almost  destitute  of  magnesia,  which  suggests  the  idea  that  the  material  analysed  by 
V.  Kobcdl  may  have  been  impure. 

Des  doiseaux  has  since  (C.  B.,  Ixxz.,  Feb.  8,  1875)  found  that  the  so-called  tschermakite 
from  Bamle  is  identical  with  albite  in  optical  properties.  He  quotes,  moreover,  the  follow- 
ing analysis  by  Pisani :  Si  66-87,  »1  2270,  Ca  1-40,  fig  0-95,  ifTa  970,  H  0*70  =  101*82 
G.  =  2-60.     This  gives  the  oxygen  ratio  for  ft  :  fi  :  Si  =  1  :  8  :  11,  or  nearly  that  of  albite. 

TUROITB,  Min.  p.  167.— Terry  Cope,  N.  S.,  H<m^  Phil.  Mag.,  IV.,  xxrvii.,  268. 
Salisbury,  Conn.,  anaL  and  description,  Brush  and  Bodman^  Am.  J.  Sci,  II.,  zliv.;219. 

TURNEKITB.      See  MONAZITK. 

Tyritb.    See  Fbrgusonitb. 

Tyrolitb,  Min.  p.  570. — Libethen,  Hungary,  anal.,  CaO  essential  not  an  impurity, 
C7iurch,  J.  Ch,  Soc.,  II.,  xi.,  p.  108,  Feb.,  1870. 
Tyrol,  Pieliler,  Jahrb.  Min.,  1871,  53. 

Ulexite,  Min.  p.  598.— Nevada  and  Arizona,  SiUman,  Am.  J.  ScL,  III.,  vL,  130. 
Newport  Station,  Nova  Scotia,  in  crystals.  How,  Phil.  Mag.,  IV.,  xxxix.,  275,  1870:  xli, 
275,1871.  -6»        »  » 

Atacama,  anal.,  Domeyko,  4th  App.  Min.  Chili,  p.  85,  1874. 

Ullmannitb,  Min.  p.  78.— Rinkenberg,  Carinthia,  Verb.  G.  Reicha,  1871,  8,  p.  131. 
From  the  LoUing,  crystals  showing  inclined  hemihedrism,  Zepharovich,  Ber.  Ak.  Wien,  Iz., 
809,  1869;  Lotos,  Jan.,  1870. 

Waldeustein,  analyses,  -Rwinp/and  UUik^  Ber.  Ak.  Wien,  1x1,  7,  1870. 

Ukaninitb,  Min.  p.  154.— Colorado,  Am.  J.  Scl,  III.,  v.,  386,  1873. 

Urakophane,  Min.  p.  805. — Discussion  of  composition,  =  a  thomsonite  in  which  j^  alu- 
mina is  replaced  by  uranium,  Websky^  ZS.  G.  Ges.,  xxl,  92,  1860 ;  see  also  Wt^ahacfi^  Jahrb. 
Min.,  1873,  326. 

624  A.  Uranosphflsrite.  Weisbach,  Jahrb.  Min.,  1873,  315  ;  Winkler,  J.  pr.  Chem.,  II., 
vii.,  5. 

In  half -globular  aggregated  forms,  sometimes  with  a  duU,  or  slightly  lustrous  surface, 
sometimes  rough  and  drusy,  showing  under  the  miscroscope  that  they  are  made  up  of 
minute  acutely-terminated  crystals.  Structure  concentric,  also  radiated.  H.  =  2-3,  G.  ^ 
0*36.     Color  orange-yellow,  brick-red  (Winkler).     Lustre  greasy.     Streak  yellow. 
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AnalTBes,  Winkler,  1.  a,  1.  impurities  (11  p.  c.)  deducted,  2.  perfectly  pure  matAiiaL 


^ 

Bi 

fi 

1. 

50  32 

4413 

5-56 

2. 

50-88 

44-34 

4-75 

These  give  the  f  ormnla  Bi  2^  +  StL, 

Decrepitates  on  heating,  and  falls  to  pieces  to  a  mass  of  oryBtaUiae  needles,  with  sflky 
lustre,  homogeneous  aud  of  brown  color. 

Occurs  with  other  related  uranium  minerals  at  the  mine  Weisser  Hirsch,  near  Schneebezg. 
Saxony. 

673  O.  Uranospinite.  Weisbaoh,  Jahrb.  Min.,  1878,  816;  Winkler,  J.  pr.  Gh.  II., 
vii.,  11. 

Orthorhombic.  In  Bcale-like  crystals,  with  quadratic  or  rectangular  outlinea  CleaTage 
perfect,  parallel  to  the  planes  of  the  scales.  H.  =  2-3.  G.  =  3*45.     Color  siskine-gzeen. 

Analysis,  Winkler  (L  c.) ; 

Ss  ^  Ca  fi 

19-37  59-18  5-47  16-29  =  1(K)-31 

which  corresponds  approximately  with  the  formula  Ca,  ^  Ss  +  8^. 

Weisbach  regards  it  as  an  arsenate  corresponding  to  autunite.  Winkler  suooeeded  m  mak 
ing  uranospinite  artificially  with  the  following  composition:  As  23 01,  9  59-01,  0a5-62, 
fi[  14-27  =  101-91. 

Found  with  other  related  uranium  minerals,  at  the  mine  Weisser  Hirsch,  near  Schneebeig, 
Saxony. 

URA.NOTIL,  Boricky,  Jahrb.  Min.,  1870,  780;  see  also  Jahrb.  Min.,  1873,  296,  316.~Ap- 
pendixX,  p.  16. 

445  D.  Vaalite,  Maakdyne  aud  FUgTU^  Q.  J.  6.  Soa,  xxx.,  409,  Nov.,  1874. 

Monodinio.  0  =  76'  80'.  Occurring  in  hexagonal  prisms  j  i  A  i  =  60"  10'.  i  A  0  =  96*  40^ 
(calc.  =  96"  41'). 

Cleavage  0  easy,  1  much  less  so.  Normal  to  0  coincident,  or  very  nearly  so,  with  the  mean 
line  of  the  optic  axes  ;  optic-axial  angle  very  small ;  double-refraction  negatiye. 
Color  drap,  in  spots  fine  blue. 

Analysis  (1.  c.) 

Si  XI  Fe  Jig  ]5^a  ft  C  5r 

40-83       9-80       6-84        31-34        0.67         9-72  tr  tr  =  99-20. 

giving  the  formula  fi  Si  +  2  (8%,  2Si,  2ti).  Oxygen  ratio  for  R :  S  :  Si :  fi  =  6 :  3  :  10  :  4. 
Expands  on  heating  on  a  platinum  foil  to  six  times  original  size,  in  powder  no  expansion  at 
all.  Loses  no  water  at  100  C.  Occurs  in  an  altered  bronzitic  rock  from  the  diamond-dig- 
gings, called  Da  ToiVs  Fan,  So.  Africa. 

Valleriite,  Blomstrand,  (Efv.  K  Akad.  Stockholm,  xxvii.,  p.  19,  1870. 

Massive,  without  a  trace  of  crystalline  texture.  Color  very  like  that  of  pyrrhotite.  Lustre 
perfectly  metallic ;  fracture  uneven.  Resembling  graphite  in  its  unusual  softness  (yields  to 
the  nail,  and  can  be  cut  with  a  knife),  and  in  its  property  of  leaving  a  dark  streak,  when 
scratched  on  paper.     G.  —  8-14. 

Analyses  (1.  c.)  in  part  from  different  samples,  (neglecting  a  small  insoluble  portion). 


Fe 

Al 

Cu 
17-00 

Mg 
6-26 

Ca 

Na 
0-59 

K 
0-31 

S 
22-20 

fl 

1. 

29-32 

2. 

10-77 

8. 

18-66 

22 -ra 

4. 

27-18 

2-29 

18-91 

4-97 

0-31 

016 

22-68 

5. 

25-50 

8  18 

16-51 

7-80 

0-18 

Mean 

26  34 

2-73 

17-77 

C-34 

018 

0-45 

0-23 

22-54 

10-77  =  87-35 

The  variation  in  Cu  and  Mg  in  the  analyses  is  regarded  by  Blomstrand  as  showing  a  possi 
ble  variation  in  the  composition  of  the  species.     Regarding  all  the  Cu  as  combined  as  CuS^ 
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flmd  giTin^  the  remftinder  of  the  Bolphar  to  the  iron  (FeSa),  and  oftlcolattng  the  other  metalu 
aa  oxyds,  we  obtain  : 

GuS        FeS<  Fe  $1  Mg         Oa  ]!^a  &  ti 

26-74       29-40       1501        514        10-57       025       0-61        0-27        10'77=08-76 

Giying  essentially  the  formala  20uS,  FeS3  +  2Mg1E^e+4ld[. 

B.  B.,  loaea  its  lustre  and  becomes  darker.  In  the  matrass  giyes  ofF  water  and  a  slight 
coating  of  sulphur.  The  water  is  strongly  combined,  and  is  given  off  only  at  a  full  red 
heat. 

Very  rare ;  occurs  in  small  (large  as  hazelnuts)  fragments  in  a  dark-greenish  limestone, 
which  is  much  mixed  with  mica  and  other  minerals,  at  the  Aurora  Mine,  Kya-Eopparberg, 
Sweden. 

Named  for  the  Swedish  mineralogist  Yallerius.     [A  veiy  doubtful  compound.] 

VANADmiTE,  Min.  p.  610.~So.  Africa,  anaL,  Maskdyne  and  FUght,  J.  Oh.  Soa,  IX,  x, 
1053,  1872. 

The  researches  of  Bosooe  have  shown  that  vanadic  acid  is  YaOs,  not  VsOs,  which  explains 
the  similarity  of  vanadinite  crystala  to  those  of  pyromorphite,  FhiL  Trans.,  1869,  1870.  ' 

Vaiyadiolite,  ffermanTif  J.  pr.  Ch.,  II.,  I.,  445.    Appendix  I.,  p.  16. 

Vanaditb,  Min.  p.  610.— Cryst.,  Scfiravf,  Ber.  Ak.  Wien,  Ixiii.,  167, 1871. 

Yaribcite,  Min.  p.  582.— According  to  Petersen  :£lP,  +4^,  perhaps  identical  with  oallaite 
(turquoise),  Jahrb.  Min.,  1871,  857;  Kervngott^  Jahrb.  Min.,  1872, 198. 

Yermiculite,  Min.  p.  493.— Pelham,  Mass.,  Adams^  Am.  J.  ScL,  II.,  xlix.,  272;  JS^qwrd, 
ibid.,  1.,  p.  96. 

Relation  to  the  micas,  in  optical  characters  and  chemical  composition,  Cooke,  Mem.  Am. 
Ac.  Boston,  1874,  35. 

See  jeffeiisite. 

Yesuyianitb,  Min.  p.  276.— Arendal,  anal.,Damour,  Ann.  Ch.  Phys.,  lY.,  xxiii.,  157, 1871. 
Cryst.  (new  forms)  Jeremejew,  Yerh.  Min.  Oes.  St  Pet.,  IL,  vii,  1873;  Jahrb.  Min., 
1873,  423.     Comp.  EammeUberg,  ZS.  G.  Ges.,  xxv.,  421. 
Canzucoli,  anal.,  Lemberg.  ZS.  G.  Ges.,  xxiv.,  249,  1872. 
Altered  to  fassaite,  Doll,  Tsch.  Min.  Mitth.,  1874,  85. 
AnaL,  Janavsky^  Ber.  Chem.  Ges.  Berlin,  1873,  1456. 

541  A.  Veszel3rite,  Schrauf,  Anzeig.  E.  Ak.  Wien,  1874,  p.  135. 

Triclinia  a  (vert.) :  b  (brach.)  t  c  :=  0-71516  :  -96029  .- 1.  {=92»  1,  fi=zlOV  8',  {=9V  9'. 
Observed  planes  i,  /,  i-«,  l-«,  1-4,  22,  22.  I  a  «=134»  18',  /a  i'=93«  2',  t-i  A  l-i=126»  36', 
1-i  A  l-i=109**  50'.     Crystals  formed  by  combination  of  prism  and  domes. 

In  crystalline  crusts  on  garnet-rock.     H.  =4.    G.  =3*5. 

Analysis  (on  a  very  minute  quantity)  Cu=:67.2,  ^=16*0  or  4Cuf^+5t^,  with  traces  of  iron, 
but  no  arsenia  Loses  at  100°  C.  one  equivalent  of  water,  and  the  remainder  at  a  red  heat. 
Occurs  at  Morawicza  in  the  Banat. 

Victorite.    See  Ekbtatite. 

YiLLARSiTE,  Min.  p.  409.— Genth,  Am.  PhiL  Soc.  Philad.,  xiii,  364,  1873. 

ViRiDiTE.— A  collective  name  proposed  by  Yogelsang  (ZS.  G.  Ges.,  xxiv.,  p.  529,  1872)  for 
all  the  indeterminable  transparent  gr^en  compounds,  which  are  observed  in  rocks  and  may 
be  regarded  as  hydrous  protoxyd  silicates  of  iron  and  magnesia.  They  are  generally  in 
3caly  or  fibrous  forms  and  are  often  the  result  of  the  decomposition  of  hornblende,  chrysolite, 
<!tc.  The  name  is  also  used  by  Dathe  (ib.,  xxvi.,  p.  10),  who  shows  its  relation  to  Liebe^s 
diabsniachronnyn  and  Sandbei^ger's  aphrosiderite. 

YiviAKiTE,  Min.  p.  556. — Cryst  description  with  important  correction  of  hitherto  accepted 
angles,  r.  Bath,  Pogg.,  cxxxvi,  405. 
Analyses,  Maskelgne  and  FUgU,  J.  Ch.  Soc.,  n.,  xx.,  6. 

YoLTAiTE,  Min.  p.  652.— Kremnitaj,  anal.,  Tsehermak,  Ber.  Ak.  Wien,  1867,  lvi,,881. 

Wackenrodite,  Adam,  Tableau  Min.,  1869,  p.  76.  Avarielycf  wad  containing  12-83 
p.  c.  ^b ;  see  Dana,  Min.,  p.  182,  anaL  6. 
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Wad,  "MTin.  p.  181. — Groroilito,  district  Jocala^  Mexico,  M,  Barcena,  Kataraleca,  IJ.    186^ 

Wagnerite,  Min.  p.  538. — AnaL,  Bhowing  the  presence  of  4  p.  c.  alkalies,  v.  £bdfU,  J. 
pr.  Ch.,  II.,  va,  275,  1873. 

Walfitboite,  WeiBbach,  Jahrb.  Min.,  1671,  870;  1873,  315;  in  Appendix  L,  p.  36. 
Winjder  has  analyzed  the  walpurgite  of  Weisbach,  with  the  following  zesolts : 


Ss 

^ 

Bi 

tl 

11-88 

20-29 

61-43 

4-32  =  97-92 

13-03 

20-54 

50-34 

4-65  =  97-56 

These  correspond  to  the  formula  5Si,  Ss  +  3^  ^s  +  10^. 

In  a  red-heat  the  crystals  take  a  brown  color,  which  passes  into  an  orange-yellow  on  cool- 
mg.  No  decrepitation  on  heating  takes  place,  and  no  change  of  form.  Decomjioned  by 
nitric  acid,  leaving  a  white  residue  of  arsenate  of  bismuth,  which  goes  into  solution  on  the 
addition  of  hydrochloric  acid.     J.  pr.  Ch.,  II.,  vii,  p.  6,  1873. 

520  O.  Wapplerite,  Frenzd,  Tsch.  Min.  Mitth.,  1874,  279. 

Triclinic.  Ciystals  minute  and  highly  modified,  resembling  augite  or  wolframite  in 
habit.  Also  in  incrustations  sometimes  crystalline,  or  globular,  sometimes  glaa^,  with  a 
reniform  surface.  Cleavage  clinodiagonal.  H.  2-2' 5.  G.  2-48.  Color  white.  Trcuislacent, 
the  crystals  colorless.  Lustre  strongly  vitreous.  [Crystallographic  determination  by  Schranf, 
(priv.  contrib.,  dated  Vienna,  ManOi  20th,  1875).  Triclinic.  a  (vert.)  :  ft  :  o  =  0*29037  :  1  : 
1  11002.  i  =  90"  13'  55' ;  ij  =  95"  30' ;  f  =  90*»  10'  85'.  Observed  planes,  i-i,  »-2,  «',  /,  i', 
i-i,  1-i.  l-i',  3-i,  3-1',  10-t,  -2-il  '4-2,  -2-2',  2-2',- -4-1,  4-4,  -4-4'  4-4',  ^T,  -3-1',  -5-|,  -5-f, 
«7-J,  -7|'.    *--«A/=  132"  0';  t-»A/'  =  131»  4Cf ;  t-«  Al-i  =  104»  50' ;  « a-2-2'  =  123'  UV 

The  crystals  are  characterized  by  prevalence  of  zones,  by  which  means  nearly  all  of  the 
planes  could  be  determined. 

Wapplerite  undergoes  alteration,  by  taking  up  one  equivalent  of  water,  forming  white 
f^paque  pseudomorphs  which  have  been  described  as  rasderite  (Dana,  Min.,  p.  556). 

Analyses,  Frenzel  (1.  a). 


Is 

Ca 

ftg 

fi 

47-70 

14-15 

829 

29-40=   99-58 

47-69 

15-60 

7-35 

29-49  =  10018 

These  gfive  for  the  composition  2Ca  %%  +  8^,  where  some  Hme  is  replaced  by  magneaia. 
Of  the  water  5  atoms  go  off  at  100"  C,  the  remainder  at  360". 
Found  with  pharmacolite  at  Joachimsthal. 

Warrinqtonite,   Min.  p.  664. — See  broehanUte.    Domeyko,  2d  Appendix,  Min.  Chili, 

p.  23,  18(57. 

Warwickite,  Min.  p.  600.— Description  and  analysis,  J.  L.  Smithy  Am.  J.  Set,  HI.,  viii., 
432,  1874. 

Wavellite,  Min.  p.  575.~Chester  Co.,  Penn.,  anal,,  Hermann^  J.  pr.  Ch,,  cvi.,  69,  1869. 
County  of  Cork,  anal.  Churchy  J.  Ch.  Soc,  II.,  xi.,  110,  Feb.,  1873. 

Websteritb.    See  Ai^UMiNiTtt. 

Wernerite,  Min.  p.  319.— Bucks  Co.,  Penn,,  anal.,  Leeds.  Am.  J.  Sd,  IH,  viiL,  4S8. 

1874.  »        »        .        , 

Westanite,  Blomstrandy  J.  pr.  Ch.,  cv.,  841.— Appendix  I.,  p.  16. 

813  B.  Wheelerite.    O.  Loew,  Am.  J.  Sci.,  IIL,  vii.,  p.  571. 

A  resin,  yellowish  in  color,  found  in  the  Cretaceona  beds  of  northern  New  Mexico,  filling 
the  fissures  of  the  lignite,  or  interstratified  in  thin  layers  in  it.  Most  abundantly  obeorved  ii 
the  vicinity  of  Nacimiento. 

Two  analyses  gave  Loew  (1.  c.) 

C  H 

1.  73-07  7-95 

2.  72-87  7-88 

whiih  agree  closely  with  the  formula  n  (C|H<,0),  where  n  is  probably  6  or  G. 

Digitized  by  VjOOQIC 


AFPBNDCC  II.  61 

Soluble  in  ether,  lest  bo  In  bisulphide  of  carbon.  In  ooncentra.  sd  siilphnri;  acid  dissolves, 
producing  a  dark-brown  solution,  from  which  it  is  precipitated  by  water.  In  alcohol  the 
principal  portion  is  readily  dissolved,  while  a  small  part;  remains  insoluble.  The  hot  alco- 
holic extract  of  the  resin  deposits,  on  cooling,  a  few  yellow  flooculi  The  solution,  on 
evaporation,  gives  a  yellowish  resin  very  brittle,  and  becoming  strongly  electric  on  friction  * 
H  melts  at  154'  G. 

Named  for  Lieut.  G.  M.  Wheeler,  U.  8.  Army. 

Whewbllitb,  Min.  p.  718.— Cryst.,  Sckmid,  Pogg.,  cxlii.,  Ill,  (Ann.  Ch.  Pharm.,  xcvii., 

Whitkeyitb,  "Mm.  p.  87.— From  southern  Arizona,  anidyses.  Am.  J.  ScL,  II.,  xlv.,  306. 
A  variety  from  Fortuna  di  PapoBa,  Chili,  Bertrand,  Ann.  d.  Mines,  VIL,  i,  418,  1873. 

459  B.  WiUcoxite.    Genth,  Am.  PhU.  8oc  Philad.,  xiii,  p.  897,  1873. 

In  scales  white  to  greenish  or  grayish-white,  with  pearly  lustre,  and  resembling  tala 

Analyses,  Kcenig  (L  c).     1.  Shooting  Creek ;  2.  Cullakenee  Mine. 


Si       ^1       Pe 

^e 

Ag 

Li 

Sa 

* 

ign. 

1. 

28-96  37-49    1-26 

2-44 

17-35 

tr 

6-73 

2-46 

4-00  =  100-69 

2. 

29-50  37-56    1-40 

2-38 

17-20 

tr 

6-24 

2-42 

8-32  =  100  02 

Oxygen  ratio  ft  :  B ;  Si  :  fi  -  6  :  12  :  10  :  2  nearly,  or  8(2B,  Si)  +  2  (2fi  Si)  +  2tL. 

B.  B.  fuses  in  fine  splintezs  with  difficulty  to  a  white  enamel,  coloring  the  outer  flamo 
yellow.  In  hydrochlorio  acid  decomposed  with  difficulty,  with  separation  of  silica  in  scales. 
Hare,  occurring  as  a  coating  about  a  nucleus  of  corundum,  and  resulting  from  its  alteration, 
at  Shooting  Creek  and  CoUakenee  Mine,  Clay  Go. ,  No.  Carolina. 

Named  in  honor  of  Col.  Joseph  Willcox. 

WiLLEMlTE,  Min.  p.  262.— Franklin,  N.  J.,  analyses,  Mixter,  Am.  J.  ScL,  11.,  xlvl,  230, 
1868;  sp.  gravity  for  transparent  crystals  4*26,  4-25,  4*29,  Camtocm,  Am.  Chemist.,  Oct., 
1878,  p.  126. 

Altenbeig,  near  Aachen,  Areruni,  Pogg.,  dii,  281,  1874. 

626  O.  Winklerlte^  Breithaupt,  Jahrb.  Mm.,  1872,  816. 

Amorphous,  massive.  H.=3.  G.=8-482.  Color  bloish-black  to  violet-black.  Streak 
dark-brown.    Fracture  conchoidal,  with  but  slight  lustre. 

Analysis,  Winkler  (1.  c.)  1.  original  analysis  ;  2.  same  after  deduction  of  Fe  and  Si 


1, 

Cu 

«o 

Co 

Si 

Pe 

Ca 

gi 

0 

ft 

10-29 

1321 

10  34 

28-91 

2-58 

8-05 

6-85 

2-64 

10-87 

14-08=100-82 

10-83      13-89      10-86  3310  5  62  10-90      14-80=100-00. 

Breithaupt  thinks  that  the  mineral  may  have  been  formed  by  the  gradual  decomposition 
of  ery  thrite  (cobalt  bloom)  by  water  containing  carbonic  add  in  the  presence  of  some  copper- 
mineral. 

In  the  matrass  gives  off  water.  On  charcoal  decrepitates,  but  does  not  alter  its  appearance. 
B.  B.  infusible,  coloring  the  flame  green.  With  the  fluxes  gives  reaotion  for  cobalt.  Effer- 
vesces with  hydrochloric  acid  and  the  solution  thus  obtained  upon  heating  evolves  chlorine. 

Found  at  Pria  near  Motril  in  Spain,  occurring  with  gaJapectite,  also  with  erythrite  and 
malachite. 

WiNKWORTinTB,  Eow,  Phil.  Msg.,  April,  1871.— Api)endix  I.,  p.  17. 
KenngoU  (Jahrb.  Min..  1872,  300)  repeats  the  suggestion  of  Brash  tiiat  winkworthite  is  a 
mixture  of  gjrpsum  and  howlite. 

WiSBBiNE,  Min.  p.  528. — Cryst.  memoir,  with  many  new  planes  and  discussion  of  relation 
to  zenotime  and  zircon.  Brezina  remarks  that  the  wiserine  from  the  Binnenthal  is  very 
different  in  habit  from  that  of  other  localities,  and  may  poesibly  be  a  distinct  species,  Tsch. 
Min.  Mitth.,  1872,  8.  Klein  shows  that  the  supposed  mineral  from  the  Binnenthal  is  in  fact 
octahedrite,  Jahrb.  Min.,  1872,  900. 

WnTiCHENiTE,  Min.  p.  98.— Bockekbaoh,  Wittichen,  Baden,  anaL,  PHenen^  Fogg.i 
exzxiv.,  92;  cxxzvi.,  600.    (Jahrb.  Min.,  1869,  337.) 
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WocnEunTB,  Min.  p.  174. — (beauxite)  Eokorjie,  Yerh.  G-.  EeiohB,  1874^  S89. 

W5HLEBITE,  3IiiL  p.  291. — Ciyst   memoir,  Bhowing  the  species  to  be  monodinio,  J}m 
doizeavx,  Ami.  Ch.  Phya,  IV.,  xiii,  425,  1868. 
Analyses,  Bammdsberg,  Pogg.,  cl.,  211,  1873. 

WoLPACniTB,  SfindbergeTy  Jahrb.  Min.,  1869,  813.— Appendix  L,  p.  17. 

WoLFRAHiTB,  MiB.,  p.  601.— Bajonka,  TTials,  anal.,  Dea  Chueaux,  Am.  J.  ScL,  n.« 
xlviii.,  187,  1868. 

A  variety  from  Schlaggenwald,  Zerrenner,  B.  a.  H.  Zeit,  xzviiL,  429,  437. 

Oiystalline  form  proved  to  be  monoclinio,  Des  Cioizeaux,  Ann.  Ch.  Phys.,  17.,  xix.,  168, 
1870. 

From  Russian  localities.  Beck  and  Teieh,  Verb.  Min.  Qes.  St.  Pet.,  II.,  iv.,  812. 

Relation  tocolumbite,  Jerem^ew^  Verb.  Min.  Ges.  St.  Pet.,  IL,  vil,  1872. 

Ciyst  form  (habnerite),  relation  to  oolambite,  Oroth  and  Anrum,  Pogg-)  cndix.,  285. 

Meymac,  GorrSze,  anal.,  Garnet,  0.  R.,  Ixxix.,  637,  1874. 

WoLLASTONiTE,  Min.  p.  210.— Vesuvius,  oiyst,  c.  Hath,,  Pogg.,  cxxxviii,  484;  Monte 
Somma,  anaL,  ib.,  czliv.,  890. 

Elba,  cryst.,  AcMardi^  Nuovo  Cimento,  n.,  iii.,  Feb.,  1870. 

Santorin,  cryst  memoir,  Jleasmberg,  Min.  Not,  ix.,  £«,  1870. 

Orawitza,  anal.,  Lemberg,  ZS.  G.  Ges.,  xxiv,,  251, 1872. 

In  phonolyte  from  Freiburg,  Breisgau,  «.  Bath,  Jahrb.  Min.,  1874,  521. 

Piquet  describes  (Ann.  des  Mines,  VII.,  L,  415,  1872)  what  he  calls  a  neto  HUeaU  cf  Imm 
from  Merida  (Portugal).  It  occurred  in  a  vein  of  dioryte  containing  magnesite,  quars, 
apatite.  An  analysis  gave  Glemencin  (L  o.)  Si  48*86,  %i(Fe  tr)  156,  Oa  46*41,  Mgl*d0,  C 
100,  §0*o6,]a  111=100*30.  H.=8-5-4.  G.=280.  Color  white.  Structure  radiated.  As 
Kenngott  remarks  (Jahrb.  Min.,  1873,  944)  there  seems  to  be  no  good  reason  for  sepazatixig 
it  from  wollastonite^ 

WoLLONOONGiTE,  SUUman,  Am.  J.  ScL,  IL,  xlviiL,  85.    Appendix  I.,  p.  17. 

WooDWAKDiTB,  Min.  p.  666.— Anal.,  Pisani,  C.  R.,  Ixv.,  1143,  1871;  Ifaskdi^  and 
FUglit,  anal.,  J.  Oh.  Soc.,  IL,  ix.,  1.,  1871. 

WULFBNITE,  Min.  p.  607.— Wahsatch  Mts.,  SUHman,  Am.  J.  Set,  III.,  iii.,  200;  vL,  12a 
Rucksberg  and  Phoenixville,  cryst.,  ScJiravf,  Ber.  Ak.  Wien,  Ixiii..  184,  1871. 
Pzribram,  hemimorphic  forms,  Zerrenner,  Tsoh.  Min.  Mitth.,  1874,  91. 

XANTznosiTE,  Adam,  Tableau  Min.,  1869,  p.  43.  An  uncertain  arsenate  of  nickel  (Kpls) 
from  Johanngeorgenstadt,  analyzed  by  Bergemann  (Dana  Min.,  p.  548). 

Xenotime,  Min.  p.  ^TS.-^ffeaaenberg,  cryst,  Jahrb.  Min.,  1874,  838. 
See  WieeriM, 

Yttroceritb,  Min.  p.  12!i,—NbrderukiSld,  CBf.  Ak.  Stockh.,  xxvlL,  549, 1870. 

Yttrotantalite,  Min.  p.  519,— Ytterby,  anal,  Bammelaberg,  ZS.  G.  Ges.,  xxi.,  560, 
1869;  Pogg.,  oL,  200,  1873. 

Zephaeovichitb,  jB^ms^,— Ber.  Ak.  Wien,  lix.,  593, 1869.— Appendix  I.,  p.  17. 

672  A.  Zeunerite,  Weubach,  Jahrb.  Min.,  1872,  207 ;  1873,  315;  see  also  Winkier,  J.  pr. 
Oh.,  IL,  viL,  p.  8,  1873;  Laube,  Lotos,  xxii,  1872,  p.  210;  Fremd,  Jahrb.  Min.,  1873,  947, 

Tetragonal  In  ciystals  sometimes  tabular,  sometimes  pyramidal,  with  planes  /,  0, 
m.  Cleavage,  basal  perfect,  the  surface  having  a  pearly  lustre.  H.  i=  2-2*5.  G.  =3*2.  Golot 
grass-green  and  apple-green.  In  appearance  and  physical  characters  very  similar  to  torbe^ 
nitiO  (Min.  p.  585),  with  which  it  is  isomorphous  according  to  Weisbach.  * 

Analyses,  Winkler,  1.  1.  a ,  2.  quoted  by  Weisbadi  1.  o. 

Xs  =&  Cu  :ft 

1.  20*94       55*86       7*49       15*68  =   991W 

2.  15*1         55-6        8*7        14*5       (3Pe  5*2,  Ca  1 2)  =  lOOH 


•  Bee  Schrauf,  Tich.  ICln.  liitth.,  187S,  18L 
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From  analyBis  1.  Winkler  writes  Cu  2  9  Is  +  8^. 

First  found  with  other  nranium  minerals  at  the  mine  Weisser  fiirsch,  near  Schneeberg^^ 
Baxonj  ;  the  crystals  zest  upon  qnartz  or  upon  iron  ochre.  Since  identified  from  Geister* 
balde,  near  Joachimsthal,  Lanbe  (1.  c),  and  from  Hnel  Gorland,  Cornwall  (on  smoky  qtiars 
with  chaloocite  and  melaconite),  and  from  Zinnwald,  Saxony  (on  qoarz),  Frenzel  (L  c). 

Winkler  (L  o.  p.  14}  has  made  sseunerite  artificially,  having  the  following  composition : 
Ou  7-01,  Is  2211,  ^  57-21,  Bf  14 -65  =  100-98. 

ZiNCiTE,  Min.  p.  185. — ^Artificial  oxyd  of  line  in  twinned  crystals,  v.  Bath,  Pogg.,  cxliv. 
R80,  1871. 

Hayes  has  investigated  the  zincite  from  New  Jersey,  and  thinks  he  has  confirmed  hii 
previous  observations  that  tiie  red  color  is  due  to  the  presence  of  scales  of  hematite  (Am.  J 
Sd. ,  in. ,  iv.,  191,  1872).  The  writer  has  made  a  study  of  some  thin  sections  nnder  the  mi« 
croscope,  and  has  found  that  while  there  are  present,  at  times,  irregular  scales  (the  hematite 
of  Hayes)  the  red  or  yellow  color  is  always  uniformly  diffused,  and  is  not  due  to  these  scalesL 
See  Dana,  Min.  p.  186. 

ZiBCON,  Min.  p.  272. — Observed  in  the  hypersthenyte,  near  Harzburg,  Base,  ZS.  G.  Gea., 
zxiL,  754. 
Expailly,  Franoe,  anal.,  Mylander,  Jahrb.  Min.,  1870,  488. 
Ceylon,  analyses,  Forbes,  Ghem.  News,  zxv.,  805,  June,  1872. 

Zirlite.  Pichler  has  given  this  name  to  an  opal-like  hydrate  of  alumina  doaely  related  to, 
if  not  identical  with,  gibbsite.   Found  at  Ziri,  in  the  I^yrol  (Jahrb.  Min.,  1871,  57;  1875,  51). 

Zoblitzite.    See  Limbaohite. 

ZoiBTTB,  Min.  p.  290. — Tuscany,  province  of  Lnoea,  AMardi.  Boll.  Com.  QeoL  ItaL, 
1871,  187. 

No.  Carolina,  J.  L.  Smith,  Am.  J.  ScL,  m.,  vi,  184;  OentA,  Am.  Phil.  Soo.  Philad.^  viii , 
374,  406,  18r3. 

Thulite,  Norway,  anal.,  Herter,  ZS.  G.  Ges.,  xziii.,  268. 

EammeUherg,  ZS.  G.  Ges.,  zxiv.,  649. 

Zonochlorite,  Foote,  Bep.  Amer.  Assoa,  1873,  p.  65. 

Associated  with  laumontite,  stilbite,  prehnite  and  related  minerals  in  the  amygdoid  of 
Noepigon  Bay,  Lake  Superior. 

Massive,  banded  with  different  shades  of  dark-green.  H.=r6|-7.  G.  =^8*113.  Water  de- 
terminations gave  8*7,  12*9  and  7*08  p.  c,  and  the  presence  of  iron  and  alumina,  also  lime 
and  soda  (spectroscope)  was  proved.  B.  B.  fuses  with  difficulty  to  a  dark  glass,  and  with 
fluxes  reacts  for  iron.  Upon  this  very  imperfect  examination  the  author  concludes  that  ths 
species  is  new.     [Probably  identical  with  chlorastrolite,  Dana,  Min.,  p.  412.1 


Paraoonite. — Oossaite.  Gastaldi  has  given  this  n&me  to  a  mineral  which  in  oxygen 
ratio  and  chemical  composition  is  identical  with  paragonite,  but  he  separates  it  from  this 
species  on  the  ground  of  the  absence  of  distinct  micaceous  cleavage.  He  first  identified  it  in 
an  antique  ring  (possibly  a  braoriet)  dug  up  in  the  neighborhood  of  Turin,  but  he  has  also 
found  it  at  the  mines  of  Borgofranco,  near  Ivrea,  and  at  Mt.  Blasier. 

The  descriptioa  as  given  by  Prof.  Cossa  is  as  follows : 

Structure  crystalline,  finely  lamellar ;  in  some  portions  having  a  micaceous  aspect  (Borgo- 
franco ;  this  tendency  to  micaceous  structure  is  absent  in  the  mineral  &om  Mt.  Blasier). 
Opaque,  slightly  translucent  on  the  edges.  H.  =  2.5.  G.  =  2 '896  and  2*890.  Color  green. 
Screak  white. 

Analyses ;  1.  and  2.  by  Cossa,  1.  c.  1.  Borgofranco ;  2.  Mt.  Blasier ;  8.  paragonita 
Bammelsberg  (Dana,  Min.,  p.  488). 

Si  21        li'e        ftg       Ca 

1.  Cossaite.      46-67     39-02     201      — 

2.  "  40-68      89-88      1-06      

8.  Paragonite.  46-81      4006      tr.        0'65      1*26 

The  oxygen  ratio  f or  ft  :  !l :  ^i  :  &  =  1 : 9 :  Id  :  2. 
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fTa 

t. 

a 

6-37 

1-86 

4-91  =  100-83  Cossa. 

6-91 

0-84 

608  =  100-45  CoBsa. 

6-40 

tr. 

4-82  =  100-     Ramio. 

04  AFFENDIX  IX. 

B.B.  fusible  with  difficnltj  ;  exfoliates  and  becomes  opaqne  white,  moistened  with  cobalt 
solution ;  after  ignition  gives  an  intense  blue  color.  Not  decomposed  by  hydrochlori;,  acid. 
Gostaldi  calls  the  cossaite  a  soda-onoosin  (pinite).  He  adds  the  following  analysis  by  Goesa 
of  what  he  oonBlders  a  normal  oncosin  from  Fenestrelle  :  §i  47  "96,  ^1  31  03,  Ca  1*07,  1^ 
8-43,  K  10-44,  Na  408,  ift  2-41  =  100-41.  (0.  ratio  fi  :  ft :  Si  =  1  :  3  :  6.)  Very  similar 
to  cossaite  in  physical  characters.    B.B.  fusible.     (Atti  Aocad.  Sd.  Torino,  x.,  Dea,  1874). 

662  A.  GuanovuUte,  Wibd,  Ber.  Ohem.  Ges.  Berlin,  1874,  393. 

Foimd  in  crystalline  deposits  filling  the  eggs  of  birds  in  PemTian  guano.  H.  =  2. 
G.  =  2 '33-2 '65.  Color  yellowish- white.  Lustre  silky.  An  analysis  gave,  after  deduction 
of  impurities,  it  85 -49,  NH^O  5  09,  S  40-60,  fl  9*82  =  100  00.  Wibel  writes  the  formula 
NH.OS  +  2it§  +  3(]tS,t][S)  +  4  aq. 

In  water  it  dissolyes,  leaving  a  very  small  residue,  and  giving  a  light-yellowish  solution, 
which  has  a  salty  taste.  Insoluble  in  ether  or  alcohol.  Heated  in  a  glass  tube  it  first  loses 
water  and  ammonia,  tiien  becomes  black,  and  on  strongez  heating  melts  and  gives  off  i 
iolphnric  add. 
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PREFATOEY    NOTE. 


This  Thixd  Appendix  to  the  fifth  edition  of  the  System  of  Mineralogy  is  designed  to 
make  the  work  complete  up  to  January,  1882.  Its  publication  has  been  unavoidably 
delayed  long  after  the  date  origin^y  set  for  its  completion.  The  fact  that  seven  years 
have  elapsed  since  the  issue  of  the  Second  Appendix  (March,  1875),  will  be  a  sufficient  ex- 
planation of  the  perhaps  inconvenient  length  to  which  it  extends. 

This  Appendix  contains :  (1),  full  descriptions  of  all  s])ecies  announced  asnew  since  the 
publication  of  Appendix  II. ;  and  (2),  references  to  all  important  mineralogical  articles 
which  have  been  published  during  tne  same  period,  with  citations  from  them  of  many  new 
analyses  and  new  f^ts  as  to  physical  characters  and  localities.  Under  each  species  the 
entries  are,  for  the  most  part,  arranged  under  two  heads :  that  of  Crystallization  (Oryst.), 
for  the  articles  which  treat  of  the  crystalline  form;  and  that  of  Analyses  (AnaL),  for  those 
containing  chemical  analyses,  with  or  without  other  matter. 

The  number  of  **  new  species  "  is  verv  large,  aggr^;ating  fully  three  hundred  (300). 
Unfortunately  the  original  descriptions  of  a  large  part  of  them  are  very  incomplete,  and  in 
too  many  cases  the  names  are  contributions  only  to  the  nomenclature  of  the  Science.  If 
two  very  simple  rules  could  be  conscientiously  followed  by  those  investigating  supposed 
new  species,  the  Science  of  Mineralogy  would  be  vastly  benefited.  These  are  :  first,  that  the 
material  analyzed  should  in  every  case  be  proved  by  a  careful  microscopic  and  chemical 
examination  to  be  homogeneous;  and,  second,  that  the  thorough  investigation  which  is  to 
establish  the  position  of*  a  "  new  species  "  should  precede,  not  follow,  the  giving  of  a  new 
name.    A  mmeral  which  can  be  only  partiall^r  described  does  not  deserve  a  name. 

In  the  classified  list  of  new  names  on  p.  xi.,  those  which  seem  to  have  a  fair  claim  to 
recognition  (including  the  names  of  some  well-characterized  varieties)  are  placed  first. 
Following  these  in  each  division,  are  given  in  a  paragraph  the  names,  (1^,  of  ordinary 
varieties  naving  no  especiallv  distinctive  character ;  (2),  of  imperfectlv  described  or  doubt- 
ful species,  for  whicn  f  urtner  study  is  much  to  be  desired  ;  and  (3),  of  those  so-called 
species  wbich  are  obviously  bad.  The  names  of  ail  species,  new  and  old,  are  arranged 
in  the  body  of  the  work  in  alphabetical  order;  the  former  are  printed  in  black-faced  type. 
Iteferences  are  given  both  to  the  System  and  also  to  Appendixes  I.  and  II« ;  Appendix  ill. 
is,  conseouently,  an  index  for  the  earlier  Appendixes. 

The  BiDliography  includes  a  list  of  mineralogical  works  published  since  January,  1876. 
To  this  is  added  a  list  of  new  journals  devoted  wholly,  or  in  part,  to  mineralogical  sub- 
jects, and  also  a  list  of  memoirs  upon  a  single  subject  of  more  than  ordinary  importance, 
for  the  explanation  of  Abbreviations,  see  the  System,  pp.  xxxv.-xlv.,  and  also  this 
Introduction,  p.  viii.  The  thanks  of  the  writer  are  due  to  Professor  (Jeorge  J,  Brush  for 
his  kindness  in  reading  a  set  of  the  proofs  as  the  work  was  going  through  the  press. 

New  H^vbn,  April  tst,  1882. 
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and  abroad,  by  Ira  Remsen,  Baltimore.  Commenced  in  1879,  published  in  yearly  volumes  of 
6  numbers. 
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published  in  yearly  volumes  of  8  or  9  numbers. 
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1873.  Vol.  i.  (Nos.  1  to  14),  1872-73;  u.  (Nos.  15  to  28),  1874-76;  iii.  (Nos.  29  to  42\  1870- 
77 ;  iv.  (Nos.  48  to  60),  1878-79 ;  v.  (Nos.  67  to  70),  1880-81. 

The  Mineralpgical  Magazine  and  Journal  of  the  HinenJodlcal  Society  of  Gt.  Britain 
and  Ireland  (Mm,  Mag.).  Commenced  April,  1876.  VoL  i.  (Nos.  1  and  2,  1876, 8-7  incl.. 
1877);  ii.  (Nos.  8,  0,  10,  1878;  11,  12,  12*,  1879);  iii.  (Nos.  13,  14,  15, 1879;  10,  17,  1880); 
iv..(No3.  18,  19,  1880;  20,  1881). 

Mineralogische  Mittheilun^n  gesammelt  von  G.  Tschermak  (2ftn.  Miith,).  CommencL^l 
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Mineralogische  und  Petrographische  Mittheilungen  (Min.  JPeir.  MitthX  in  yearly  volumes 
of  6  numbero.    Vol.  i.,  1878;  ii.,  1879;  iii.,  1880;  iv.,  1881. 

Zeitschrift  fOr  KrvstaUographie  und  Mineralogie,  unter  Mitwirkung  zahlreicher  Fach- 

fenossen  des  In- una  Auslandes,  herausgegeben  von  P.  Groth  {Z,  KryS.\    Commenced  in 
877,  published  in  vearlv  volumes  of  9  numbers.    Numbers  1  and  2  of  each  volume  are 
generally  published  in  tne  dosing  part  of  the  preceding  year. 

Annaieu  der  Physikund  Chemie:  long  known  as  Pc>egendorff's  Annalen  (I^ff.  Ann.): 
since  1877  published  by  G.  Wiedemann,  and  hence  call^  Wiedemann's  Annalen  ( Vvlid, 
Ann.).    Three  volumes  annually;  vols,  i.,  iL,  1877;  iii.,  iv.,  v.,  1878,  etc. 

Neues  Jahrbuch  flir  Mineralo^e,  Geologic  und  Palaeontologie,  etc.  {J.  Min,).  Since  1880 
(strictly  Oct.,  1879),  edited  by  E.  W.  Benecke,  C.  Klein,  and  H.  Rosenbusch;  and  pub- 
lished m  two  volumes  yearly.  Vol.  1880,  i.,  ii.  ;  1881,  i,  ii.  Also  Beilage-Band  i.,  llctt 
I.,  1880,  II.,  1881,  III.,  1882.  In  the  regular  volumes  the  original  memoirs  and  the 
abstracts  of  papers  (Beferate,  ref,)  are  separately  paged*  An  In&x  to  the  Jahrbuch  for 
1870-79  was  issued  in  1880. 


v.— MEMOIRS  ON  THE  "OPTICAL  ANOMALIES*'  OF^SOME  CRYSTALLIZED 

MINERALS. 

The  question  as  to  the  true  explanation  of  the  "  optical  anomalies  "presented  by  many 
crystallized  minerals  has  been  widely  discussed  in  the  x>astfew  years.  That  the  crystals  of 
many  species  exhibit  in  polarized  light  optical  phenomena,  not  in  harmony  with  their 
apparent  geometrical  form,  has  long  been  recognized;  and  the  explanations  which  have 
been  offered  in  earlier  years  are  well  understood:  that  is,  the  theory  of  lamellar  polarization 
of  Bioty  of  internal  tension  of  Rmsch,  of  disturbed  molecular  structure  of  Marba6h,  and 
so  on.  The  recent  discussion  of  this  subject  has  taken  a  wide  range,  and  many  now 
facts  have  been  recorded.  Attention  has  been  especially  directed  to  it  by  the  classittil 
memoir  of  JfaUard,  the  importance  of  which  cannot  be  overestimated,  even'if  his  concln- 
sions  are  not  always  accepted  (for  title  see  below).    According  to  Mallard's  view,  as  ^  as 
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ft  can  be  explained  in  a  word,  these  optical  anomalies  are  explained  on  the  assumption  that 
the  crystal  exhibiting  them  is  in  fact  made  up  of  separate  individuals  regularly  grouped,  which 
are  of  a  lower  grade  of  symmetry  than  that  which  the  complete  form  simulates.  Thus,  an 
apparent  isometric  cube  may  be  made  up  of  6  square  pyramids,  each  optically  uniaxial, 

§  laced  with  their  yertices  at  the  centre  of  the  solid,  and  their  bases  lorming  its  sides, 
imiiarly  an  apparent  isometric  octahedron  may  be  made  up  of  eight  anisotropic  triangular 
pyramids  grouped  in  an  analogous  manner;  and  so  on.  Mallard  thus  includes  under 
pseticUf-isotnetne  species:  alum,  analdte,  boracite,  fluoritc,  garnet,  and  senarmontite; 
among  the  pseudthietragonal  species:  apophyUte,  brookite,  mellite,  octahedrite,  rutile, 
vesuyianite,  ziroon;  among pseuao-hexagonat  species:  apatite,  beryl,  corundum,  penninite, 
ripidolite,  toiirnuiline;iMetMO-or^^iorAonme species:  harmotome,  topaz; pseucUhinonociime, 
orthoclase  (microoline).  Many  additional  facts  to  which  the  hypothesis  of  Mallard  is  appli- 
cable haye  been  published  by  Berirand  (see  below,  and  under  the  various  species  in  the 
body  of  this  work^,  who  has  also  devised  an  arrangement  of  the  microscope  by  means  of 
which,  with  a  hign  magnifying  power,  optical  investigations  may  be  made  in  many  cases 
where  it  was  before  impossible.  Oraita/rola  includes  calcite,  ouartz,  nephelite,  barite,  etc. 
in  the  list  of  species  which  have  an  apparent  symmetry  higner  than  that  which  really 
belongs  to  them;  his  conclusions,  however,  are  not  based  upon  observations. 

In  many  other  cases  observers  have,  on  the  basis  of  variation  in  angles,  or  of  optical  char- 
acters, reached  the  conclusion  that  the  roecies  in  question  really  belongs  to  a  system  of 
lower  symmetry  than  that  to  which  it  has  been  ordinarily  referred.  These  cases  are 
recorded  in  Appendixes  II.  and  III.  These  last  named  observations,  however,  do  not  in 
most  cases  admit  of  beiuff  explained  on  the  hypothesis  of  Mallard.  In  many  of  them  the 
conclusions  reached  are  beyond  doubt  correct,  in  others  the  question  must  be  regarded  as 
still  undecided. 

Tachennak  proposes  the  term  tnimeHc  for  those  forms  ("  mimetische  Foimen  ")y  which 
imitate  a  higher  grade  of  symmetry*  by  the  grouping  (twinning)  of  individuals  of  a  lower 
grade  of  symmetry,  as  for  example,  ara^nito. 

Mallanrs  hypotnesis  has  been  opposed  by  various  investigators  on  the  ground  that  it  does 
not  explain  many  observed  facts  and  is  decidedly  at  variance  with  others.  The  observa- 
tions of  Kloeke,  Jannettaz^  Klein,  Ben  Saude,  are  especially  to  be  mentioned.  A  few  of 
the  facts  bearing  upon  the  question  are  given  imder  Doracite  (p.  17)  and  analcite  (p.  5). 
Klocke  shows  that  tne  same  crystal  of  alum  may  contain  truly  isotropic  (normal)  and  aniso- 
tropic (abnormal)  portions;  also  that  the  so-called  distortion  of  the  crystals  and  their  posi- 
tion during  their  formation  influences  the  optical  phenomena  observed.  He  shows,  also, 
that  preparations  of  gelatine,  hardened  under  tension,  show  all  the  optical  phenomena  of 
the  crystals  under  discussion.  This  subject  cannot  be  elaborated  here;  it  is  enough  to  say 
that  the  observations  of  the  mineralogists  mentioned,  as  also  of  others,  seem  to  confirm 
the  view  of  Reusch,  that  at  least  in  many  cases  (e.  g.  analcite,  garnet,  vesuvianito,  etc.)  the 
"optical  anomalies "  are  to  be  explainea  as  due  to  the  state  of  molecular  tension  existing 
witnin  the  crystal  The  investigation  of  this  subject  cannot,  however,  be  regarded  as 
entirely  completed.  A  good  general  review  of  this  subject  is  given  by  Zirkel  in  the  11th 
edition  of  Naumann's  lunenuogy,  pp.  152  et  seq.,  also  p.  722,  1881.  The  following  are 
titles  of  important  papers  bearing  upon  this  subject. 
Arzbuni  u.  Koch,  S.  Ueber  den  Analcim,  Z.  Eryst.  v.,  488,  1881. 
Baxtmhaubr.     Ueber  den  Perowskit,  Z.  Kryst.,  iv.,  187, 1879. 

Bbckb.    Uber  die  ZwilUngsbildung  und    die  optischcn  Eigcnschaften  des  Ghabasit, 
Min.  Petr.  Mitth.,  U.,  891,  1879. 
Bsk-Saudb.    Ueber  den  Analcim,  J.  Min.,  1882,  i.,  41. 

Bbbt&and.  Bur  les  differences  entre  les  propriet^s  optiques  des  corps  cristallis^es  bir€- 
f rinijents,  et  celles  que  peuvent  presenter  les  corps  monor^fringents  apr^  quHls  ont  M 
raodifi^  par  des  retraits,  compressions,  dilatations,  ou  toute  autre  cause,  Bull.  Soc. 
Min.,  v.,  8,  1882. 

See  also  numerous  earlier  papers  in  Bull.  Soc.  Min.,  i.,  22,  96,  1878;  iii.,  68,  93,  159, 
171,  1880;  iv.,  8,  84,  61,  87,  fe7,  255,  18S1. 

Biot.  Recherches  sur  la  polarisation  lamellaire,  etc.,  C.  B.,  xli.,  967;  xiii.,  155, 
891,  839,  1841. 

Buctoyo.  Ueber  durch  Druck  hervorgerufcne  optische  Anomalien,  ZS.  G.  Ges.,  xxxii., 
199.  1880. 

Grattabola,  G.     Deir  UnitA  cristallonomica  in  Mineralogia.    Florence,  1877  (Rivista 
Scientiflco-industriale>. 
HiBSCHWALD.   Zur  Kritik  des  Leucitsystems,  Min.  Mitth.,  1875,  227. 
Jannbttaz.    Sur  les  colorations  du  diamant  dans  la  lumidre  polaris^  Bull.  Soc.  Min. 
ii.,  124, 1879;  Note  sur  les  phenomenes  optiques  de  Talun  comprim^,  lb.,  p.  191;  iii.,  20. 
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Kledt.    Ueber  don  Boracit,  J.  Min.,  1880,  il,  d09;  1881,  i.,  230. 

Klockb.  Ueber  Doppelbrechang  regnjfirer  Krystolle,  J.  Min.,  1880,  L,  63  (see  also  iL, 
07,  13  ref. ;  1881,  i.,  204,  and  Verb,  nat  Ges.  Freiburg,  viu.,  81). 

Ueber  einige  optische  Eigenschaften  optisch  anomaier  Krystalle  und  deren  Nachahmimg 
durch  gespannte  uud  gepresste  Colioide,  J.  Min.,  1881,  ii.,  249. 

Mallard.  Explication  des  Ph^nom^nes  optiqnes  anomanx  qne  prteentent  nn  grand 
nombre  de  substances  cristallisdes,  Annales  aes  Mines  (Ann.  Min.)»  VII.,  z.,  pp.  ^196, 
1876  (Abstract  in  Z.  Krjst.,  i.,  80fr-320).    See  also  BulL  Soc  Min.,  i.,   107,  1878. 

Sur  Ics  propri6t6s  optiaues  des  m£lanfl;es  de  substanoes  isomorphes  ct  sur  les 

anomalies  optiques  aes  cristaux,  Bml.  Soc.  Min.,  iii.,  3, 1880. 

Mabbacd.  tleber  die  optischen  Eigenschaften  einiger  Erystalle  des  tesseralen  Systems, 
Pogg.  Ann.,  xciv.,  412,  1^6. 

PPAFP.  Versuche  fiber  den  Einfluss  des  Drucks  auf  die  optischen  Eigenschaften  Kj3rs- 
talle,  Pogg.  Ann.,  cvii.,  883;  cviii.,  678, 1859. 

Reusch,  v.  Ueber  die  sogenannte  Lamellarpolaiization  des  Alauns,  Pogg.  Ann«,  cxxxii., 
618,  1867. 

EuMPF.    Ueber  den  Krystallbau  des  Apophyllits,  Min.  Petr.  Mitth.,  iL,  869, 1879. 

TscHKBMAK.  "  Mimctlsche  Formen,"  ZS.  G.Ges.,  xm.,  C37,  1879,  and  Lehrb.  Min., 
p.  89  et  seq.,  1881. 
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Sulpkidea,  Arsenides,  TeUurides,  etc,,  1dm.,  pp.  26-84. 


Coloradoite 

Daubr^elite 84 

Frieseite  (near  sternberglte) 115 


Krennerite  (Bunsenin) 66 

Polydymite W 

Sttttzite 117 


Animikito,  p.  71;  Ar^yropyiite  (var.  stembemte),  p.  115;  Arsenaigentite,  p.  9; 
Erythiozincite  (Tar.  wnrtzite?),  p.  43;  Huntilite,  p.  71 ;  Lautite,  p.  67;  Leyiglianite,  p.  86; 
Sommaru^te  (=  gersdorffite),  p.  51 ;  TelaspTrine,  p.  119.    Bordosite,  p.  4. 

Sulpharaenites,  Bulphaniimonitea,  SulpTiobiemuthitee,  eto.,  Hin.,  pp.  85-109. 

Pi.OK  FAOIS 

Alaskaite(Silberwi8mTithglaiiz) 8  I  Galenobismntite 49 

Beegerite 18  |  Guejarite 54 

Bjelkite  (=  cosalite),  p.  81;  Coppite,  p.  120;  DQrfeldtite,  p.  40;  Fredricite  (var.  tennan. 
tite),  p.  119;  Frigidite  (yar.  teirahedite),  p.  120;  Malinofskite  (var.  tetrahedite),  p.  120; 
Plnmoostaimite,  p.  95. 

CKhrides,  Bromides,  Iodides,  and  Fluorides,  Min.,  pp.  111-180. 


Chloromagnesite  (Bischoflte) 25 

Danbreite 85 

Huantajaite  (near  halite) 55 


lodobromite 68 

Tysonite 126 


Ateline,  p.  120;  dHiloralluminite,  p.  25;  Cr^tohalite,  p.  82;  Douf^lasite,  p.  48;  Brio- 
chalcite,  p.  48;  Hydrofluorite,  p.  61;  Lawrencite,  jp.  67;  idelanothallite,  p.  75;  Nocerite^ 
p.  85;  Proidonite,  p.  97;  Paeuctoootnnnite,  p.  97;  Pyroconite  (=  pachnolite),  p.  88. 

Oxides,  Min.,  pp.  188-201. 

PAOB  PAOa 

Ghaicophanite 23  i  Manganodte 73 

Cleveite 27  | 

Blackmorite  (=  opal),  p.  16;  Calvonigrite  (=  pyrolosite),  p.  98;  Cotterite  (=  quartz)^, 
p.  101;  Eisenbrucite,  p.  19;  Hetasrolite,  Hetairite,  p.  58;  Bfeabachite,  p.  58;  Hydrofrank- 
linite,  p.  61;  Hjrdroflmenite  (alt.  menaccanite),  p.  76;  Hydrotitanite  (alt.  perofskite), 
p.  91;  igelsMmite  (=  pyroauriteX  p.  99;  Iserite  (=  rutile  ?),  p.  105;  LepidopluBite 
(=wad),  p.  180;  Passyite  (=  quartz),  p.  101;  Pseudobrookite  (=  brookite?)  p.  97; 
Stibianite,  p.  116;  Tttrogommite,  p.  28. 

Anhydrous  Silicates,  Min.,  pp.  208-893. 

PAOK  PAOa 


Anomite  (var.  biotite) 77 

Barylite 12 

Glinohumite 26 

CJoasyrite 81 

Dumortierito 89 

Eucirptite 44,  118 

FriedeJite 48 

(Janomalite. 40 


HanghtonUe  (yar.  biotite) 79 

Homilite 59 

Hyalotekite 60 

Kentrolite 65 

Melanotekite 75 

Microcline 80 

Peckhamite 89 

Siderophyllite  (yar.  biotite) 80 

zi 
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Alshedite  (var.  titanite),  p.   122 ;  Beccarite  (vat.  zircon),  p.  134;  Beraamaskite  (var. 

nphibole),  p.  5 ;  Ciispidine,  p.  88 ;  Euchlorite  (=  biotite),  p.  80 ;  Gastaldite  (var.  glau- 

)nane),  p.  53;  ^iunte  (=  milarite),  p.  8;  Hexagonite  (=  amphibole),  p.  5;  Hiddenita 

spodumene),  p.  112;  Keatingine  (=  rhodonite),  p.  104;  Manganidocrase  (var.  Tesuria- 

nite),  p.  129;  Marmairolite,  p.  74;  KeochiTSolite  (=  chrysolite),  p.  27;  Neocyanite,  p.  84; 

Ontanolite(=  seapolite),  p.  106;  Paroligoclase,  p.  80;  JPhengite  (yar.  muscovite),  p.  78; 

Eosterite  (=  beryV  p.  14;  Szaboite,  p.  118;  Titanolioine  (var.  chrysolite),  p.  27;  lltano- 

morphite,  p.  122;  tJranothorite  (near  thorite),  p.  122;  Xantholite  (staurolite),  p.  114. 

Hydrous  BiUoaUs,  Min.,  p.  896-612. 

PACn  PASS 

Bravaisite 18  I  Freyalite  (near  thorite) 48 

Davreuxite 85    Roeooelite 104 

Diabantite 87 


Abriachaxdte,  p.  1  ;  Aglaiie,  p.  118  ;  Amesite  (=  comndophilite),  p.  81 ;  Arotolite,  p.  8  ; 
^vraidite,  p.  11  ;  Bhreckite,  p.  15  ;  Bowlineite,  p.  17;  Ihiporthite,  p.  89  ;  Elroqtiite, 
p.  41  ;  Eucrasite,  p.  43  ;  Ginilsite,  p.  51 ;  Hnllite,  p.  60  ;  Hydrocafltonte  (alt.  oastorite), 
p.  91  ;  Hydrorhodonite,  p.  61  ;  Indianaite  (=  halloysite),  p.  55 ;  Kelj^hite,  p.  63  ;  Leidyite, 
p.  68  ;  Jjeaootile,  p.  69  ;  Lintonite  (=  thomsonite),  jp.  121  ;  Lomsite,  p.  70 ;  Matricite, 
p.  74  ;  Oryzite  (Orizite),  p.  87 ;  Pelhamlne,  p.  90  ;  Penwithite,  p.  90  ;  Ph&actiiiite  (alt 
amphibole),  p.  5  ;  Philadeiphite,  p.  91  ;  Pilarite  (=  chrysocolla),  p.  26  ;  Pilinite,  p.  93 ; 
Pilolite,  p.  94  ;  Pseudonatrolite,  p.  98  ;  Pyroidesine,  p.  99  ;  Rubislite,  p.  1()5  ;  Steatatgillite, 
p.  115  ;  Steeleite,  p.  83  ;  Subdelessite,  p.  36  ;  Tobermorite,  p.  128  ;  Totaigitejp.  109  ; 
Vasite  (=  orthite),  p.  87  ;  Venasquite  (=  ottrelite),  p.  87 ;  Vreckite,  p.  15 ;  Walkerite 
(=  pectoUte),  p.  89  ;  Waluewite  (=  xanthophyllite),  p.  182. 


TcmtalaUSy  Coltmbates,  pp.  511^^26. 


o  PAGE        _  PAGI 

Anner^tdite 7 

Blomstrandite 16 


Dysanalyte 40 


Hatchettolite 61 

SipyUte 150 


Haddamite  (=  microlite),  p.  81  ;  Hermannolite  (=  columbite),  p.  80 ;  Mangantantalite 
(var.  tantalite),  p.  118  ;  Bogeisite,  p.  104  ;  Vietlnghoflte  (var.  samarskite),  p.  106. 

JPhosphaiea,  AraencUes,  Vanadates,  Min.,  pp.  628-591. 


PAGI 

Carvinite  (Karyinite) 20 

DicKinsonite 87 

Eleonorite  (=  beraunite  ?) 18 

Eosphorite  (near  childrenite) 24 

Fairfleldite 45 

Fillowite 47 

Hannayite 55 

Henwoodite 57 

Lithiophilite  (var.  triphylite) 70 

Ludlamite 70 


PAQB 

Mixite 82 

Mottramite 83 

Newberyite. 84 

Phosphuranylite 93 

Psittacinite 98 

Beddingite 103 

Strengite 116 

Triploidite 125 

Tritochorite  (near  ensynchlte) 44 

Uronocircite 127 

Achrematite,  p.  1  ;  Baryturanite  (=uranocircite),  p.  127;  Brackebnschite,  p.  86  ;  Chloro- 

tile,  p.  26  ;  Destinezite,  p  ""      ' 

nite,  p.   69  ;  Liskeardite, 

PyropnoBphorite,  p.  100 ; 

Antimonimtea,  Nitrates,  Min.,  pp.  591^98. 

PAOS  I  PAes 

Atopite 10  I  Nitrobarite 85 

Arequipite,  p.  9  ;  Barcenite,  p.  11 ;  Coronguite,  p.  80. 

Borates,  Min.,  pp.  594-400. 
Franklandite  (near  nlexite),  p.  48;  Pandeimite  (near  prioeite),  p.  97;  Tincalconite,  p.  122. 
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TunffsiateSf  Molyhdates,  Chromatea,  TdlurateB,  Min.,  pp.  601-606;  628-682,  etc. 

pAoa 
Reinite 1 02 

Ghromowalfenitey  p.  182  ;  Fenotellnrite,  p.  46  ;  magnolite,  p.  72  ;  Tarapacaite,  p.  119. 
SulphcUeB,  WoL,  pp.  614-668. 


pAoa 

Clinophieito 28 

Dietnchite 88 

Herrengrundite  (UirSlgyite) 57 

Ihlgite. 62 

Ilesite 62 

KrOnnkite 66 

Mallardite 72 


PAoa 

Phillipite 92 

Plagiocitrite 94 

Serpierite. 109 

Szmikite 118 

WatteviUite 181 

Zincaluminite 138 


ClinocTocite,  p.  28  ;  Cyprusite,  p.  88 ;  Kragite  (near  polyhalite),  p.  96 ;  Lnckite  (var. 
melanterite),  p.  76  ;  Picroallumoeene,  p.  98  ;  Beichardtite  (=  epsomue),  p.  42  ;  Siderona- 
trite,  p.  109  ;  Sonomaite  (yar.  picKingerite,  p.  98  ;  Umsite,  p.  109  ;  Werthemanite  (near 
aluminite),  p.  181. 

Selenites,  Araenites, 

PAOX  ,  PAGB 

Chalcomenite 28  Trippkeite 125 

Ekdemite 41 1 

CarhancUea,  pp.  669-718. 

PAOX  I  rASB 

Bismutosph»nte 15  j  Sphierooobaltite Ill 

Hibbertite,  p.  68  ;  n^drooerasBite,  p.  61  ;  Manganosiderite  (var.  rhodochrosite),  p.  108 ; 
Parankerite  (var.  ankente),  p.  6  ;  Thinolite,  p.  51 ;  Waltheiite,  p.  16. 

OxakUeSf  Min.»  pp.  718,  719. 
Oxammite,  Guanipite,  p.  88. 

Eydroearhan  Compounds,  Min.,  pp.  728-760. 

Ajkite,  p.  8  ;  Bemardinite,  p.  18  ;  Celestialite,  p.  21  :  Drudto,  p.  40  ;  Gedanite,  p.  51 ; 
Hofmannite,  p.  59  ;  Huminite,  p.  60  ;  lonite,  p.  68  ;  K5flachite,  p.  64  ;  Muckite,  p.  88  ; 
Keudorfite,  p.  84 ;  PhytocoUite,  p.  88 ;  Poeepnfte,  p.  96  ;  Schzanflte,  p.  107. 

Uhdaanfied  Names, 

Aerinite,  p.  2  ;  Airhenite,  p.  9  ;  Bolivite,  p.  16  ;  Galcozincite,  p.  20  ;  Chlorothionite,  p. 
25  ;  Cnprocalcite,  p.  82  ;  Eggonite,  p.  40  ;  JSnysite,  p.  42 ;  Erilite,  p.  48  ;  Heldbuxgite, 
p.  56  ;  Hydroniocite,  p.  61;  Leucozene,  p.  128;  Lionite,  p.  119  ;  Idthiaionite,  p.  70  ;  Mac- 
larlanite,  p.  71  ;  Melanophlogite,  p.  74  ;  Melanosidente,  p.  75  ;  Micro6ch5rlite,  Micro- 
Termiculite,  p.  65  ;  Nicooctromite,  p.  85  ;  Parailmenite,  p.  88  ;  Pelagite,  p.  90  ;  Pelagosite, 
p.  90  ;  Plumbomanganite,  p.  95  ;  Kandite,  p.  102  ;  Sarawakite,  p.  106  ;  Schneebergite.  p. 
107  ;  Semseyite,  p.  108  ;  Siderazot,  p.  109  ;  Silaonite,  p.  58  ;  Sulfuricin^.  74 ;  Solfat- 
allophane,  p.  8;  Taznite,  p.  119  ;  Thanmasite,  p.  120  ;  Tyreeiteyjp.  126;  vannzemite,  p. 
128;  Venento,  p.  129;  VeBbine,  p.  129;  Yoiingito,  p.  182;  Zircarbile,  p.  138. 
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SiO,   Alfi, 

?fa 

FeO 

MnO 

MgO 

CaO 

Na,0 
6-52 

f§ 

1. 

5mS    .."./ 

9-80 

0-80 

10-80 

1-12 

2. 

52-40     .... 

9-84 

1617 

0-40 

10-60 

1-17 

7-11 

0-61 

8. 

6602    8-87 

19  03 

8-88 

12-95 

2-68 

1-74 

.... 

Abziachftnite.  Heddh,  Min.  Mag.,  ill.,  61,  198,  1879.  Aitken,  ib.  p.  69.  '<  An  appar- 
ently new  mineral,"  JoUy  arid  Cameron,  Q.  J.  Q.  Soc.,  xxxvi.,  109,  1880. 

Amorphous,  clay-Uke  ;  sometimes  showing  a  distinct  fibrous  structure ;  also  pulyeru- 
lent.  dolor  bright  ultramarine  blue.  G^.  =  8*826  Heddle  ;  2*01  J.  and  G.  Analyses  : 
1,  Heddle,  fragments  from  Dochfour;  2,  Heddle,  similar  material  crushed  and  then  washed 
by  decantation  ;  8,  mean  of  several  analyses  from  different  localities.  Jolly  and  Cameron. 

H,0 

4*77*    S  tr.     =  100*01. 
1-00  =  100*67. 

1*45  P.O.  0-83  =  100-25. 

*  Lo68 Ofl6  at  100»  O. 

B.  B.  infusible,  but  loses  color.  Occurs  abundantly  in  seams  and  cayities  of  the  gneiss 
and  nranite  of  the  Abriachan  district,  near  Loch  Kess,  in  Inyemess-shire,  Scotland. 

[The  material  examined  by  Heddk,  and  that  analyzed  by  Jolly  and  Cameron,  was  de- 
riyed,  at  least  in  part,  from  tne  same  source,  and  was  similar  in  appearance;  although  in 
specific  gravity  there  is  a  wide  discrepancy,  and  the  analyses  do  not  entirely  agree,  e^)ecia]ly 
as  regards  the  alkalies.  Heddle's  analysis  is  near  crocidolite  (compare  anal.  8,  Min.,  p. 
243).  The  facts  at  least  prove  the  correctness  of  the  opinion  expressed  by  Jolly  and  Cam- 
eron, that,  until  a  more  complete  examination  can  be  made  on  purer  material,  the  sub- 
stance does  not  deserve  a  new  name.] 

AcANTHiTE,  Min.,  p.  51;  App.  II.,  p.  \,--Oroth  has  described  crystals  from  Annaberg, 
which  are  orthorhombic  with  marked  monoclinic  symmetry,  Min.-Samml.,  Strassburg, 
p.  51,  1878. 

Achrematite.  J.  W,  MdOet,  J.  Chem.  Soc.,  II.,  xiii.,  1141,  1875. 

Massive,  crypto-crystalline.  Tetragonal  or  hexagonal  (?).  H.  =3-4.  G.  =5'965,  in 
powder,  6*178,  Color  pale  sulphur-yellow  to  orange  and  rwi,  in  the  mass  liver  brown,  from 
admixed  limonite.  Streak  pale  cinnamon  brown.  Lustre  resinous  to  adamantine.  Trans- 
lucent on  thin  edges.    Fracture  uneven  to  subconchoidal.    Brittle.    Analyses  : 

H.O  F,Cu,Ag 

1-68         tr.      =  99-81. 

1-38         tr.      =  100*27. 

2-27         tr.      =  99-44. 

The  iron  and  water  are  present  in  the  amount  reauired  for  limonite.  the  presence  of 
which  is  suggested  by  microscopic  examination ;  this  limonite  is  deducted,  viz.,  11*56  p.  c. 
for  (1),  9-91  for  (2),  and  15*35  for  (3) ;  then  calculating  to  100,  the  results  are  : 


As,0. 

P.P. 

MoO, 

PbO   Pb(forCl)     CI 

Fe,0. 

1.    15*90 

0-0^ 

4*5^ 

60*85        5-51        1-89 

9*93 

2.    16.26 

0-03 

4-40 

62*32        5*48        1*88 

8-53 

8.    15-76 

0*02 

419 

56*77       6-48        188 

1308 

1. 

As.0. 
1802 

MoO. 
6*19 

PbO 
68-40 

^'^^> 

a 

214 

=    100. 

2. 

17-99 

4-87 

68-99 

607 

208 

=    100. 

8. 

18*73 

498 

67-58 

6-52 

224 

=     100. 

Mean 

18*25 

501 

68  81 

6*28 

2-15 

=     100. 

The  formula  calculated  is  8  [8Pb,As,0,  +  PbCl,]  +  4  [Pb.MoO J.  [That  the  mineral  is 
homogeneous,  and  not  a  mixture  of  an  arsenate  and  molybdate  of  lead,  is  considered  by 
the  author  as  sufficiently  proyed  ;  but  the  composition  proposed  is  certainly  not  a  prob- 
able one].    B.  B.,  decrepitates  slightiy,  turns  dark  brick-red,  and  fuses  easily  to  a  nearly 
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2  AFPEIVDIX  m. 

black  globule,  which  shows  indistiDCt  crjnBtalline  facets  on  cooling.  On  charcoal  yieldB 
arsenic^  odors,  a  lead  coating,  and  finally  |;lobnles  of  lead.  With  the  fluxes,  reacts  for 
iron,  which,  however,  is  only  present  as  an  impuiity. 

From  the  mines  of  Guanacere,  Chihuahua,  Mexico.  Named  from  dxp^^ocroi,  usdesi, 
in  allusion  to  the  fact  that  it  was  receiyed  as  a  silyer  ore,  while,  in  f^t,  of  no  intrinsic 
value. 

AcHTAiUGDiTB.— Min.,  p.  478;  App.  n.,  p.  1. 

ACMTTB,  Min.,  p.  224;  App.  II.,  p.  1. —Anal,  and  discussion  of  composition,  Norway, 
Dmer,  Min.  Petr.  Mitth.,  i,  »79,  1878. 
Probable  occurrence  at  Ditr6,  Transylvania^  Becke,  Min.  Petr.  Mitth.,  i.,  554,  1878. 

AniJOTE,  Min.,  p.  565. — From  the  ancient  mines  i^ecently  reopened  at  Lauriam,  Greece. 
— Occurrence  announced,  Klien,  J.  Min.,  1878,  58 ;  cryst  and  optical  description.  La 
CloizeauXf  G.  B.,  Ixxxvi.,  88,  Jan.,  1878  :  cryst.  description,  Laapeyres,  Z.  Krysc.,  IL,  147, 
Feb.,  1878  ;  Des  Gloizeaux,  Bull.  Soc.  Min.,  i.,  30,  May,  1878. 

Occurs  in  small  crystals,  colorless  to  deep  emerald  green,  implanted  on  smithsonite;  also 
in  radiated  mammillary  groups.  The  forms,  as  shown  independently  by  Des  Gloizeaux  and 
Laspeyres,  ai«  closely  similar  to  those  of  the  original  mineral  from  Gnili,  as  also  of  that 
from  Gape  Garonne  (App.  II.,  p.  1).  Laspeyres  mids  that,  with  identical  prismatic  angles, 
the  vertical  axes  in  the  colorless  and  deep  green  crystals  differ,  as  20 :  19  respectively ;  the 
habit  is  also  different.  An  analysis  of  tne  green  mammillary  variety  gave  Friedel  (BulL 
Soc.  Min.,  i.,  81)  Ajb^O,  40-17,  ZnO  55*97,  CuO  0-64,  FeO  018,  H,0  401  =100-97. 

^GiRiTE,  Min.,  p.  228;  App.  II.,  p.  1. — ^AnaL,  Hot  Springs,  Ai^nsas,  J.  L,  Smith,  Am. 
J.  Sc.,  III.,  X.,  00, 1875.  Analysis  and  discussion  of  composition,  Ddlier,  Min.  Petr.  MittL, 
i.,  874,  1878. 

ASrinite.  v.  Lasaulz.Z,  Min.,  1876,  852;  Dea  CloizeauXj  ib.,  1877,  00 (Bull.  Soc.  Min.,  L, 
125, 1878).  A  compact,  earthy  mineral,  of  a  bright  blue  color,  from  the  Pyrenees.  H.  =  8-4, 
G.  =  8  •018.  Shown  by  Des  Gloizeaux  to  be  a  heterogeneous  mass,  consisting  of  a  bine 
paste,  inclosing  different  minerals,  perhaps  owing  its  blue  color  to  artificial  means. 
Analyses  :  1,  Lasaulx  (see  also  J..  Min.,  1877,  60) ;  2,  id.,  part  (18-28  p.  c)  soluble  in  HO 
(in  other  trials  29-17  p.  c,  and  82*45  p.  c,  went  into  solution) ;  8,  Damour  ;4,  id.,  insoUir 
ble  portion  ;  5,  id.,  soluble  portion  ;  6,  total  of  4  and  5  ;  7  and  8,  Rammelsberg,  ZS.  G. 
Gee.,  xxviii,  234,  1876. 

SiO|     AI3O,  Mn^OiFesO,    FeO    MgO    CsO    £,0       H9O 
' * ' 

1.  48-58    7-55  1-17       82-78       0-90    8-59  ....    6-16  =  100-67. 

2.  Sol.  11-85  20-86  2-88       52-37       041  11-57 =   99-89. 

8.  46-36  10-22 13-67 828 

4.  Insol.         81-57    3-58 527  3-55    3*61  101  TiO,  0-41,V,O. tr.  =  49. 

5.  Sol.  12-88    8-22 7-43  2-31    6-65  0-80  12-74,  V,0,,PA  tr.  =  50-43. 

6.  44-45  11-80 12-70  5-86  1016  1-81  12-74,  TiO,  0*41  .V,0,, P.O.  tT.= 

7.  G.  =2-670  42-92  15-34  ... .     712  3-16  245  1580  ....  1207  =   99-06.  [99-4.3. 

8.  44-00  15-39  ....    8-88  8-16  2-44  13-88  ....  13-00  =  100-75. 

[It  seems  to  be  sufficiently  proved  that  the  substance  above  described  is  not  be  regarded 
as  a  mineral  species.] 

-ajRUGITB.  —  App.  II.,  p.  1. 

^scHYNiTB,  Min.,  p.  522.— Oiyst,  HitterO,  Norway,  Brdgger,  Z.  Kryst,  iii.,  481, 1879. 
Miask,  an  analysis  has  a,florded  BammeU^rg  (ZS.  G.  Ges.,  xxix*,  815, 1877), 

Cb,0.  TiO„  ThO      (Ce,La,Di),0.  Y,0„Er,0,   Fe,0.       CaO 

32-51  21-20  17-55  19-41  3-10  3-71    '    250    =    99-98. 

The  formula  deduced  from  this  is  [R,]  Cb,  (Ti,Th),  0,^,  or  [RJ  Cb,0,  +  8  (Ti,Th)  O,. 

Aglaite.— See  Spodumene,  p.  112. 


Digitized  by 


Google 


AFfEKDEC  m.  O 

AOBIOOLITE.— App.  n.,  p.  1. 

AJkite.    A  resin  near  amber,  Ajka,  Hungary  (Boll.  Soc.  Min.,  i.,  126, 1878). 

Alabandite,  Min.,  p.  46.— Anal^  Morooocha,  Pern,  Baimondi,  Min.  Pdrou,  p.  2d9, 
1878. 

Alaakaite.    G.  A.  Mnig,  Am.  Phil.  Soc.,  Philad.,  1881, 472,  or  Z.  Kryst.,  vi.,  42. 

Massive,  small  foliated,  with  occasional  deavage  planes.  Cr.  =  6*878.  Lustre  metallic. 
Color  whitish  lead-Kray.  Powder  bluish  gray.  Opaque.  Easily  friable  in  the  mortar. 
Analyses  :  1 ;  1*,  alter  deducting  from  (1)  2*28  p.  c.  chalcopyrite,  and  15  p.  o.  barite ; 
2,  independent  variety. 

S  Bi  Sb           Pb  Ag  Cu  Fo  Zn  InsoL 

1(1)  15-85  46-87  0-51          9-70  710  8-64  070  064  1500  =  100^)1. 

1»      17-68  56-97  0-62  11-79  8-74  846  ....  0-79       =  100. 

2(i)  17-85  51-85  ....  17  51  8*00  588  1-43  0*20  2-88=   9955. 

For  (1*)  the  ratio  of  R  :  Bi  :S  =  1 : 2-02 : 4-14,  and  for  (2)  after  deducting  as  in  (1)  = 
1  : 1-89  : 8-88,  or,  approximately  1:2:4,  corresponding  to  (R„R)  S  +  Bi,S„  with  K^  = 
Ag^  Co,,  and  R  =  Pb. 

B.  B.  in  closed  tube  decrepitates,  and  melts  without  giving  a  sublimate ;  in  the  open 
tube  gives  fumes  of  SOs  and  a  slight  sublimate  of  Sb-O,.  On  charcoal  a  lead  coating,  and 
on  continued  blowing  that  for  silver ;  also  with  potassium  iodide  and  sulphur,  a  strong 
reaction  for  bismuth.  After  roasting  reacts  for  copper  and  iron  with  the  fluxes.  Slowly 
attacked  by  cold  concentrated  HGl,  rapidly  decomposed  by  the  hot  acid,  leaving  flocculent 
silver  chloride. 

Occurs  intimately  mixed  with  quartz,  barite,  chalcopyrite,  and  tetrahedzite,  at  the  Alaska 
mine,  Poughkeepsie  Gulch,  Colorado. 

Rammdaberg  ^ZS.  Q.  Ges.,  xxix.,  80, 1877)  has  described  under  the  name  of  Silbebwis- 
HUTHOLANZ,  a  mineral  which  is  the  bismuth  compound  corresponding  to  miargyrite,  and 
is  very  near  alaskaite.-— Massive,  soft.  0.  =  6*92.  Color  gray.  Streak  light  gray.  Analy- 
sis (\)  after  deducting  admixed  galenite  :  S  17-24,  Bi 54*50,  Ag 2826  =  100.  This  corre- 
1_  ._   *_T>.c.    -_   ._c  .  «?«     .._._„  «.^^  T»..  e..«    *_-.«.o      jQQ      B.  B.  on 

owing  a  globule 
serration  of  sulphur.  Associated'with  totrahedrite, 
galenite,  sphalerite  and  pyrite  at  the  Matilda  mine,  near  Morococha,  Peru.  [The  two 
minerals  aix>ve  described  are  essentially  identical,  and  as  the  name  of  Rammelsberg  can- 
not be  employed  outside  of  Germany,  that  of  K5nig  may  be  accepted  to  cover  both.  Tho 
corresponding  mineral,  miargyrite,  lias  also  some  varieties  which  contain  lead.] 

Albtte,  Min.,  p.  848;  App.  II.,  p.  1. — Oryst.  Kuchelbad,  near  Prague,  Bohemia,  Frfta, 
Bcr.  Bdhm.  Ges.,  1879, 472,  and  Z.  Kryst.,  iv.,  860, 1880.  Switzerland,  vomEath,  Z.  Eryst, 
v.,  27;  ZOptau,  ibid.,  v.,  253,  1880.  Mt.  Can.,  Pyrenees,  v.  LomuIx,  Z.  Kryst.,  v.,  341, 
1881. 

Thermo-electrical  characters,  JTankd,  Wied.  Ann.,  i.,  283,  1877. 

Made  artificially,  identical  in  form  and  composition  with  natural  crystals,  JIatUefeuiUe, 
C.  R.,  Ixxxiv.,  1301,  1877. 

Anal.  (2-8  p.  c.  KiO),  Guatemala,  v.  LoMtdx,  J.  Min.,  1875,  147. 

Pseudomorph  after  spodumene  (q.  v.,  p.  112). 

See  also  Feldspar  Group,  p.  45. 

Allanite,  Min.,  p.  285;  App.  11.,  p.  2. — ^Analyses  of  alteration  products  produced  by 
weatheriog,  J.  B,  Santos,  Chem.  News,  xxxviiL,  95,  1878. 

Allofhane,  Min.,  p.  419;  App.  II.,  p.  2. — ^AnaL,  SteinbrQck,  Chmper,  Verb.  Geo!. 
Reichs.,  1876,  864. 

Mwik  describes  (Z.  Berg. -Sal. -Wesen.,  xxviii.,  192,  1880)  an  earthy,  white  to  pale  wine 
yellow,  or  greenish  yellow  substance,  from  the  clay  of  the  Schwelm  mine.  It  corresponds 
with  the  lc%MslaUum\niJt»  of  Komwestheim  (Min.,  p.  420),  but  the  name  sulfatallophan 
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is  preferred,  as  it  behaves  like  allophane.    Soluble  in  HCl.    Analyses  :  1,  yellowish,  tnns- 
luceut ;  2,  white,  earthy;  3,  soft,  of  butter-like  consistency  ;  4,  kieselalluminite. 


1. 

SiO, 
14*84 

88-5^ 

7-9^ 

HJO 
881^. 

2. 

18-74 

86-73 

6-04 

88-49. 

8. 

31-88 

40-07 

10-54 

2752. 

4. 

18-06 

42-59 

6-04 

89-82. 

As  remarked  by  Muck,  these  substances  are  varying  miztores  of  aluminom  silicate  and 
basic  aluminum  sulphate. 

Allophite. — ^App.  IL,  p.  2. 

Alshedite.— See  TUanitej  p.  122. 

Altaite,  Min.,  p.  44;  App.  Hm  P*  2.— From  Chili,  Domeyko,  C.  E.,  Ixxxi,  682,  1875, 
and  5th  App.  Min.  Chili,  p.  50,  187a 

Alux,  Min.,  p.  651. — ^Apparent  tetrahedrism  due  to  distortion,  Wvlff,  Z.  Eiyst.,  y^Bl, 
1880. 

Containing  Cs  and  Rb,  from  Vulcano,  OoMa,  Accad.  Line.  Trans.,  III.,  ii,  84^  1878. 
Action  of  solvents  upon,  etc.,  Klocke^  Z.  Kryst.,  il.,  126,  298,  558  ;  iv.,  76.  See  aJso  L, 
de  Boiabaudran,  C.  B.,  Lux.,  888,  1007,  1^  1875.  UzieUi,  Accad.  lino.  Trans.,  IIL, 
i.,  March  18, 1877. 

Aluminits,,  Min.,  p.  658  ;  App.  II.,  p.  2. — ^AnaL,  Mtlhlhausen,  near  Eralup,  RaffeU, 
Jahrb.  Geol.  Beichs,  1878,  860. 
See  also  Werthmaniiey  p.  181. 

Alxtnite,  Min.,  p.  658. — ^AnaL,  Breuil,  Anvergne,  v.  Lasomlx,  J.  Min.,  1875,  142.  In 
large  deposits  at  Madriat,  dissoire,  France,  analyses,  Bev.  Geol.,  Delesse  and  Lapparent, 
xiii.,  88,  1877. 

Alukogen,  Min.,  p.  64D;  App.  IL,  p.  2. — ^AnaL,  Cerros  Pintados,  Tarapaca,  Peru,  Rai- 
mondi,  Min.,  P6rou,  248,  1878.  Celebes,  East  Indies,  Frmeel,  Min.  Petr.  Mitth.,  iii.,  295, 
1880.  Scotia  mine,  Cumberland  Co.,  N.  S.,  F.  D,  Adams,  Geol.,  Canada,  1879-80. 
Sierra  del  Atajo,  and  Cerro  deFamatina,  Argentine  Bepublic,  BrackebuscJ^  Min.  Argentin., 
76,  1879.  Wallerawang,  New  South  Wales,  Liverndge,  Proc  B.  Soc.,  N.  S.  W.,  Nov.  3, 
1880. 

Alvite,  Min.,  p.  511.— Acoordinff  to  a  suggestion  of  TT.  C,  Brdgger  {Qeol,  F5r.  P5rh., 
v.,  852,  1881),  alvite  is  to  be  regarded  as  simply  zircon  and  xenotime,  compounded  as  de- 
scribed by  Zschau  (Min.,  p.  529).  Crystals  from  Anner5d,  near  Moss,  Norway,  gave  him 
36*58  SiO«  and  18-84  PaOg,  supporting  this  view.  [This  may  be  true  of  some  so-called 
alvite,  but  can  hardly  apply  to  the  mineral  originally  analyzed  by  Forbes.] 

Akalgaw,  Min.,  p.  18;  App.  IL,  p.  2.— Domeyko  (8d  Ed.  Min..  Chili,  p.  358,  1879)  de- 
scribes several  varieties  of  silver  amalgam  from  Chili.  One  of  tnese  from  the  mines  of 
Ajqueros,  Coquimbo,  Chili,  has  Ag  94*4,  Hg  5*6,  and  corresponds  to  kongtbergUe  (App.  II., 
p.  32).  Another  has  Ag  69*21,  Hg  80-76,  and  is  called  hordosiie  (but  see  App.  IT.,  p.  8) 
nom  the  locality,  the  mines  of  Bordos.  Various  intermediate  compounds  are  men- 
tioned. 

An  amalgam  from  Yitalle  Creek,  British  Columbia,  lat.  53°  N.,  afforded  :  Ag  86*15,  Hg 
11*90,  SiOs  0-45  =  98-50  {HankSy  priv.  contrib.);  it  hence  corresponds  with  arqueriie  (Min., 
.  14).    An  amalgam  from  the  Sola  mine,  Sweden,  gave  Nordstrdm  :  Ag  46-30,  Hg  51-12> 
'e  0-81,  Zn,  Pb,  tr.,  CaCO,  021,  insoL,  101  =  9945,  GeoL  F6r.  F5rh.,  v.,  715,  1881. 
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Ahbltgonite,  Min.,  p.  545.— Analyses  by  Fisnfleld,  Am.  J.  Sc.,  m.,  xviii.,  295, 1879. 

PjOft  AlgO,  Li,0  N.iaO  ^.0     F 

1.  Penlg,  (I)  48iU  88-56  8-9T  204  175  IIJW  Mn,0,  0.18  =  106W,  deduct  4-74  O  ( =  F)  =  101-20. 

2.  Montebraa,  A.  (?)    47*09  88-22  7-fi2  8-48  227    9-98  CaO 024  =  104-15.  deduct  402 O  =  100-18. 

Q.  8.088 
8.  Anborn. Me.  (f)     48*48  83-78  046  0 99  857    6*90  =  102-48.  deduct 2*61  O  =  09-87. 
G.  =  8-059 

4.  Hebron,  Me.,  A.     [48-53]  3412  9*54  0*84  4*44   5-24. 

5.  Paris, Me.  (|)  4881  83 68  9*82  0-84  4*80   482  £^0 0*06«  101*89,  deduct 2-06O s 90^ 

G.  =  8-085 

6.  Hebron,  Me..B.  (|) 47*44  8390  924  0*66  505   5*45  =101-74,  deduct 229  0-99*45. 

G.=8*062 

7.  Branchville,Ct(})  48-80  S4-S6  980  019  591    1*75  Fe,0, 0*29, Mn,0, 010  =  101 10, deduct 0*74 0  =  100-86. 

Q.=  8*082 

8.  Montebrae,  B.  (1)    48*34  8855  9-52  0*88  6*61    1*75  CaO 0*85  =  100*45. deduct 0*74 0» 90*71. 

0.8-007 

These  analyses  are  arranged  so  as  to  show  the  yariation  in  the  relative  amounts  of  water 
and  fluorine.  For  all  of  them  the  author  shows  that  the  ratio  of  P  :  AI :  B  :  (F,OH)= 
1:1:1:1  nearly,  corresponding  to  the  formula  A1«P,0^  +2B(F,0H).  The  conclusion 
reached  is  that  the  varieties  (see  hebronite  and  montebrasite  in  Appendixes  I.  and  11.^  dLIer 
only  in  the  extent  to  which  the  fluorine  is  isomorphously  replaced  by  hydroxyl  (HO).  See 
also  triploidiie,  in  this  Appendix. 

Occurrence  at  Montebras,  with  analyses,  Thenard,  M(Hiit.  Scientif.,  III.,  is.,  1175 
(Jahresb.  Ch.,  1879,  1204). 

AXBLTBTBOITB.-— App.  I.,  p.  1. 
Ambbosine. — App.  I.,  p.  1. 
Amesite* — See  CorundophUite,  p.  9L 

Amphibolb,  Min.,  p.  232;  App.  11.,  p.  2.— Oryit  description,  v.  Kokaeharof,  Min.  Rusd., 
-viiL,  159,  247,  1881. 

Practical  determination  by  optical  methods  in  thin  sections  of  rocks,  FotMntSwad  Livy, 
Ann.  Min.,  VII.,  xu.,  429,  1877;  Th<mlet,  ib.,  xiv..  Ill,  1878. 

Analyses  of  Scottish  varieties,  and  discussion  of  results  of  alteration,  Heddle,  Trans. 
Soc.  Bdinb.,  xxviii.,  502,  1878.  Amelia  Co.,  Va.,  ifowie ;  Amherst  Co.,  Va.,  Baker,  Ch. 
News,  xlii.,  194,  1880. 

A  variety  of  amphibole  containing  no  magnesia  is  called  beroahaskitb,  by  JJueehetti 
(Mem.  Ace,  Bologna,  IV.,  ii.,  897, 1881;  Z.  Kryst.,  vi.,  199).  Occurs  in  a  quartzose  horn- 
blende-porphyry, from  Monte  Altino,  Province  of  Bergamo,  Italy.  Forms  acicular  crystals, 
vertically  striated,  and  arranged  in  parallel  or  radiated  groups  ;  cleavage  prismatic,  124''. 
G.  =  3075.  Analysis  :  a)  SiO,  86-78,  ALO,  1513,  Fe,0.  14-46,  FeO  22*89,  CaO  6-14, 
MgO  0-98,  Na,0  400,  K,0  0-42,  loss  [0-25J,  MnO  tr.  =  100;  characterized  by  the  small 
amount  of  magnesia  present. 

A  manganesian  (1*37  p.  c.  MnO)  variety  from  Edwards,  St.  Lawrence  Co.,  N.  Y.,  was 
described  under  the  name  hexagoxite,  as  "anew  hexagonal  bisilicate,"  by  Goldsmith 
(Proc.  Acad.  Nat.  Sc.,  Philad.,  1876,  160).  Its  true  character  was  shown'  by  Kdnig  (ib., 
p.  180). 

BerteU  (Verb.  Wttrzb.  Ges.,  II.,  viiL,  in  Jahresb.  Ch.,  1874,  1267)  has  given  the  name 
PHlACTnoTE  to  an  alteration  product  of  amphibole,  forming  radiated  masses,  doubly  re- 
fracting.   H.  =2.    G.  =  2-997-3-057.    Color  dirtv  grayish  brown.     Analysis  after  deaucfc- 


.  .      ^  L  decompositi< 

product  hardly  deserves  a  distinct  name  ;  the  substance  is  not  very  far  from  delessite.] 

ANALcrrE,  Min.,  p.  482;  App.  ll.,p.  2.— Oryat,,  Kerguelen  Is.,  v.  Lamulx,  Z.  Kryst., 
i.,  204,  1877.    Radauthal,  LMeeke,  Z.  gesammt.  Nat.,  ftl.,  iv.,  825,  1879. 

AnaL,  Montreal,  Canada,  Harrington,  Geol.  Canada,  1878.  Bohemia,  Preis  and  Vrha, 
BerTsSim.  Ges.,  1879,  467. 
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6  AFPEZIDIX  m. 

Bamberger  shows  (Z.  Kryst,  vl,  82, 1881)  that  fiechi's  picranaloite  is  identical  \nth 
ordinary  analcite,  containing  only  a  trace  of  magnesia. 

The  question  as  to  the  crystalline  system  of  analcite  has  been  tecentlY  discussed,  as 
follows :  Schrauf  {Auz^g,  Ak.  Wien,  1876),  referred  crystals  from  Friedeck,  Bohemia,  to 
the  orthorhombic  system,  describing  them  as  complex  twins,  analogous  to  those  of  lencite 
described  by  vom  Kath.  McUlara  {^Ann.  Min.,  Vll.,  x.,  Ill,  1876)  describes  the  optical 
anomalies  of  the  species,  and  explains  them  by  assuming  that  a  crystal  is  formed  hj  the 
interpenetration  of  three  pseudo-tetragonal  individuals,  each  one  of  which  is  formed  of 
two  orthorhombic  crystals,  with  nearly  equal  axes  ;  these  24  orthorhombic  crystals,  com- 
posing a  single  pseudo-isometric  crystal,  correspond  to  the  24  planes  of  a  tetrahexakedron. 
l/oaaulx  (J.  Min.,  1878,  510)  describes  the  results  of  an  optical  examination  of  crystnis  of 
picranaloite  from  Monte  Catini,  Tuscany,  and  concludes  (but  see  below)  that  they  can  be 
only  explained  by  the  assumption  that  a  crystal  is  made  up  of  12  triclinic  inoiyiduals 
interpenetrating  each  other,  analogous  to  the  compound  ci^'stals  of  phillipsite  ((^.  v.)- 
Schulten  (Bull.  Soc.  Min.,  iii.,  150,  1880^  has  obtained  trapezohedral  crystals  by  artificial 
means,  and  on  optical  grounds  claims  lor  them  a  complex  structure,  analogous  to  that 
assumed  by  Mallard  (see  aboye);  with  him,  howeyer,  the  crystals  are  rhombohedral. 
CiTstals  obtained  later  by  a  different  method  were  isotropic  (ib.,  v.,  7,  1882.) 

On  the  other  hand,  later  investig^ations  by  v,  Lasaulx  (Z.  Kryst.,  y.,  830, 1881)  on  crystals 
from  the  Cyclopean  Is.,  have  led  him  to  the  conclusion  that  the  optical  phenomena  are  to 
be  explained  (as  formerly  accepted)  by  reference  to  the  varying  dejn-ees  of  tension  existing 
in  the  interior  of  the  crystal.  Arzruni  and  Koch  (Z.  Kryst.,  v.,  48i3, 1881)  have  also,  after 
a  review  of  the  whole  subject,  and  an  extended  optical  examination  of  specimens,  espe- 
cially from  Kerguelen  Is.  and  the  Cyclopean  Islands,  concluded  that  analcite  is  to  be  referred 
to  the  isometric  system.  Finally,  the  whole  subject  has  been  exhaustively  reviewed  and 
further  investi^ted  by  Ben  Savde  (Inauff.  Diss.,  Stuttgairt,  1881,  and  J.  Min.,  1882,  i., 
41).  He  describes  the  results  of  an  optical  examination  of  sections  of  many  crystals  cut 
parallel  to  the  cubic,  octahedral,  dodecahedral,  and  trapezohedral  (2-2)  planes,  and  shows 
that  they  do  not  correspond  with  Mallards  hypothesis,  but  can  be  explained  on  the  sup- 
position of  internal  tension.  He  found,  furtner,  that  ^latine  cast  into  moulds  corre- 
sponding to  the  crystalline  forms  acquired  on  solidifying  similar  optical  characters. 

Anatase.— See  Octahedrite,  p.  85, 

Andalttsfte,  Min.,  p.  871  ;  App.  11.,  p.  2. — Optical  examination,  Bertrand,  BulL  Soc. 
Min.,  i.,  94,  1878;  Berlin,  ibid.,  li.,  64etseq. 
Anal.,  San  Piero,  Elba,  Orattarola,  Boll.  Com.  Geol.,  1876,  828. 

Andrewsfte,  App.  I.,  p.  1. — Locality  described,  Foster,  Trans.  Geol.  Soc,  Cornwall,  ii., 

1875.  Description  and  anal.  (Flight),  Maskelt/ne,  J.  Chem.  Soc.,  July,  1875,  p.  586. 

Anglesite,  Min.,  p.  622  ;  App.  H.,  p.  3. — OrysL,  Erzberg,  «.  Zepharovich,  Lotos,  Dec., 
1874.  Hungary,  Krenner,  Z.  Krysr.,  i.,  321,  1877.  Saminia  (list  of  planes,  etc.),  Q. 
Sella,  Ace.  Line.  Trans.,  III.,  iii.,  150,  1879. 

Indices  of  refraction  as  affected  by  chimge  of  temperature,  Arertmi,  Z.  Kryst,  L,  182, 
1877. 

Becent  formation  at  Bourbonne-les-Bains,  DaitbrSe,  C.  B.,  Ixxx.,  604,  1875.  Occurrence 
at  Vesuvius,  Scacchi,  Bend.  Ace.  Nap.,  Dec,  1877. 

Anhydbfte,  Min.,  p.  621;  App.  II.,  p.  3. — CrysL,  Berchtesgaden,  Bavaria,  etc.,  Orotk, 
Min.-Samml.,  Strassburg,  141,  1878. 
Occurrence  at  Vesuvius,  Scacchi,  Att.  Aoc.  Nap.,  vi.,  1873. 

Animikite.-^See  Macfarlanite,  p.  71. 

Ankebite,  Min.,  p.  685  ;  App.  II.,  p.  3. — AnaL,  Phenixville,  Penn.,  KSnig,  Pix>c.  Ac. 
Nat.  Sc.  Phil ,  1877,  290. 

BoricJcy  has  examined  a  series  of  minerals  from  Bohemia,  related  to  ankerite,  and  dis- 
cusses the  relation  in  composition  between  them  and  other  similar  carbonates  (Min.  MittL, 

1876,  47).  He  writes  the  general  formula  CaPeC,0,  +  ic(CaMgC,0,>,  for  all  the  related 
minerals,  where  x  may  have  one  of  the  values  i,  1,  J,  J,  §,  2,  3,  4,  6,  10;  those  varieties  in 
which  a;  <  2  arc  included  under  ankerite,  and  the  remainder  under  the  nskjnQ  parankeriU. 
For  normal  ankerite  he  takes  x  =  \,  and  for  normal  parankerite  a;  =  2. 
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▲FPENBIZ  m.  7 

Annerddite,  TT.  C.  Brdgg&r,  GeoL  F3r.  Fdrh.,  v.,  354,  1881. 

Orthorhombio  :  Axes— c:  5:  H  =  0*36103: 1.  :  0-40369.  Observed  planes  v4,  »H  0,  J, 
t-5,  i-i$,  2-J,  it,  W,  1,  2,  2-S,  %-i,  8-S.  Ja  2=  136°  2',  i-5  a  i-3  =  100^  44',  ^-i  a  2-«  = 
58°  25'.  In  prismatic  crystals  of  varied  habit,  often  closely  resembling  columbite  ;  planes 
sometimes  developed  according  to  monoclinic  symmetry.  Angles  near  those  of  columbite 
(the  position  taken  is  that  of  Schrauf,  J=  i-5,  Mln.,  p.  516),  and  also  not  far  from  those  of 
polycrase.  Twinning  plane  ^~5.  Many  crystals  often  grouped  in  parallel  position,  thus 
lorming  an  apparently  single  crystal  of  considerable  size. 

n.  =  6.  G.  =  5*7  of  anhydrous  crjrstals.  Lustre  metallic  to  greasy  submetallic.  Color 
black.  Streak  dark  blackish  brown  to  brownish  or  greenish  gray.  Opaque,  or  translucent 
in  very  thin  splinters.  Fracture  subconchoidal.  Srittle,  B.  B.,  fuses  on  the  edges  to  a 
black  glass.    Analysis  by  C.  W.  Blomstrand  : 

CbjO,  SnOa  ZrOj  SiO,  ThO,  Co,0,  Y.O,   UO    PbO   FeO  MnO  CaO  MgO  K-ONajO  AljO,   H,0 
48-18    016     1-97     2-51    2*87    2-56     710    16*88    2*40    8*38    0*20    835    015    olo    082    028     819  =  90*51. 

Neglecting  the  silica,  the  formula  calculated  by  Blomstrand  is  RjCbjO^  +  2^  aq.,  which 
makes  it  nearly  identical  with  samarskite,  and  also  to  the  less  certain  nohlite  (App.  II., 
p.  41),  except  in  the  water;  Brd^^er,  however,  shows  that  the  water  is  not  essential,  but 
IS  due  to  a  partial  alteration  which  is  accompanied  by  a  lowering  of  the  hardness  (to  4'5) 
and  specific  gravitv  (to  4*28),  and  a  loss  of  lustre.  A  crystal  with  G.  =  5*7  showed  only  a 
trace  of  water.  The  mineral  is  consequently  hardly  to  be  separated  from  samarskite  in 
composition,  but  it  is  different  in  form  (see  E.  S.  Dana,  Am.  J.  So.,  III.,  xi.,  201,  1876). 
BrOgger  shows  further,  that  &nner5dite  (euxenite  and  polycrase)  bears  the  same  relation  to 
columbite  that  samarskite  does  to  tantalite  ;  the  two  last  being  very  near  in  form^  as  are 

&nner5dite  and  columbite.  From  the  pegmatite  vein  at  AnnerOd,  near  Moss,  Norway,  where 
it  is  associated  with  monazite,  alvite  (q.  v.),  apatite,  magnetite,  beryl,  topaz,  and  other 
minerals. 

Anomite. — See  Mica  Group,  p.  77. 

ANOBTHrrE,  Min.,  p.  337;  App.  n.,  p.  8.— Chyst,  Albani  Mts.,  Q.  Sella,  Accad.  Line. 
Mem.,  III.,  i.,  96,  or  Z.  Krvst.,  i.,  241,  1877.  Pesmeda  Alp,  Monzoni,  Tyrol,  rose-red 
variety,  vom  Rath,  Ber.  niea.  Ges.  Bonn.,  Julv  2, 1877 ;  anal,  by  Gamper,  Verh.  geol. 
Reichs.,  1877,  134.  Aranyer  Berg,  Transylvama,  vom  Rath,  Z.  Kryst.,  v.,  23,  1880.  Mt. 
Etna  (cyclopite)  v.  LasaulXy  Z.  Kryst.,  v.,  826,  1880. 

Expansion  of  crystals  with  heat,  Beckenkamp,  Z.  Kryst.,  v.,  441,  1881. 

Pseudomorph,  Franklin  Furnace,  N.  J.,  RcRpper,  Am.  J.  Sc.,  III.,  xvi.,  364,  1878. 

The  esmarkite  from  KjOrrestad,  in  Bamle,  Norway,  is  regarded  by  Brdager  and  Reusch 
(ZS.  G.  Ges.,  xxvii.,  676,  1875)  as  probably  a  distinct  species,  although  tnej  show  that  it 
follows  the  same  twinning  laws  as  the  anorthite  of  Vesuvius.  For  Des  Cloizeaux*s  results 
see  App.  II.,  p.  19. 

See  also  Feldspar  Group,  p.  45,  and  Barsomte,  p.  12. 

Anthophyllite,  Min.,  p.  231;  App.  II.,  p.  8. — Opt.  exam.,  Bamle,  Norway,  Des  Cloi- 
zeaux,  C.  R.,  Ixxxiv.,  1473,  1877.  Pisam  (C.  R.,  Ixxxiv.,  1510)  has  analyzed  the  Bamle 
mineral  (1),  and  also  (2)  the  snarumite  of  Breithaupt  (Min.,  p.  316).  Des  Cloizeaux  (L  c), 
in  view  of  these  analyses,  and  also  of  the  relation  in  optical  character,  suggests  that 
the  snarumite  may  be  an  alteration  product  of  an  aluminous  anthophyllite.  Analysis  3 
(by  Rosenius)  and  4  (by  Stadius)  are  of  an  orthorhombio  mineral  referred  to  anthophyllite 
((J.  =  3-0224-045)  from  Stansvik,  near  Helsingfors,  Finland,  F,  J.  Wnk{Z.  Kryst,  ii., 
498,  1878). 

FeO  MgO  CaO  Na,0,  KaO  ign. 

8-67  27-60  ....           1-44  300  =    99-91. 

1-90  19-40  0-87          4-50  286  =  10098. 

20-35  16-45  1-79  0-41  MnO  ....  =    99-29. 

20-72  17-24  1-35  0-26  MnO  ....  =10108. 

AxriLLTTB. — ^App.  I.,  p.  1. 

Antimont,  Min.,  p.  18.— Description  of  artificial  crystals,  Laspeyres,  ZS.  G.  Ges.,  xxvii., 
»>74, 1875. 


SiO, 

AUO, 

1.  Bamle,  G.  2-98. 

51-80 

12-40 

2.  Snarum 

57-90 

13-55 

3.  Stansvik 

51-74 

8-55 

4.  Stansvik 

52-05 

9-46 
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Apatite,  Min.,  p.  690;  App.  II.,  p.  8. — Oryst.,  from  different  localities,  Chroih^  Mm. 
Samml.,  Strassburg,  174^  1876.  Lama  dello  Spedaiaccio,  Uzielli,  Aocad.  Line.  Mem.,  L, 
159,  1876. 

According  to  MaUard  (Ann.  Min.,  VII.,  x.,  147,  1876),  apatite  is  to  be  regarded  as 
pseudo-hexagonal,  being  formed  by  the  intergrouping  of  oithorhombic  indiyidaaJs  ;  a  thin 
section  of  a  Schlaggenwald  crystal  showed  three  irregnilarly  joined  sectors,  of  different 
optical  orientation,  and  each  distinctly  biaxial ;  others  from  Estremadura,  Spain,  showed 
SIX  sectors,  two  opposite  belonging  to  the  same  crystal  In  other  cases  normal  uniaxial 
characters  were  observed  and  explained  by  the  intimate  union  of  the  different  molecular 
aggregations. 

Etching  figures  corresponding  to  the  pyramidal  hemihedrism,  Baumhauer,  Ber.  Ak.  MQn- 
chen,  1873,  169.  Pyro-electrical  characters,  Mankd,  Wied.  Ann.,  vi.,  62,  1879.  Absorp- 
tion bands  in  spectrum  (Ge,La,Di),  (7o«aa,  Accad.  Line.  Mem.,  III.,  iii,  17  et  seq.,  1878. 

Analyses,  etc.  Occurrence  at  ^kjorrestad,  Bamle,  Norway,  Brdgger  and  Beuseh^  ZS.  G. 
Ges.,  xxvii.,  646,  1876.  Nischne  ifovgorod  rphosnhorite),  v.  MSUer,  Verb.  Min.  Ges.  St 
Pet.,  II.,  xii,  61.  Method  of  occurrence  in  Canaaian  veins,  often  of  immense  size,  Har- 
rington, Geol.  Canada,  1878 ;  composition  of  Canadian  apatites,  G.  Hoffmann^  GeoL 
Canada,  1Q79. 

Siewert  (Z.  Gesammt.  Nat.,  11.,  x.,  839,  1874)  found  6*7  p.  c.  MnO  in  an  apatite  from 
San  Boque,  near  Cordoba,  Ai^ntine  Republic,  and  calls  this  variety,  in  which  part  of  the 
calcium  is  replaced  by  manganese,  makoanapattte.  Fienfleld  (Am.  J.  Sc.,  III.,  xix.,  867, 
1880)  has  analyssed  apatit^  from  Branchville,  Conn.,  and  Franklin  Furnace,  N.  J.,  con- 
taining manganese  ;  one  variety  from  Branchville  afforded  10*69  p.  c.  MnO. 

ApHBOSiDERrrE,  Min.,  p.  602;  App.  II.,  p.  8.— Striegau,  Silesia,  Websky  (anal,  by  Bam- 
melsberg),  ZS.  G.  Ges.,  xxxi.,  211,  1B79. 

ApHTHrrALiTE,  Min.,  p.  615;  App.  II.,  p.  3. — Vesuvius,  Scacehi,  Atti  Ace.  Nap.,  Dec, 
1873  (Contr.  Min.,  ii.,  48). 

Aphthonite.— See  Tetrahedrite,  p.  120. 

Apophtlltte,  Min.,  p.  415;  App.  II.,  p.  3.— Oryst.,  Radanthal,  Harz,  LUdecIse,  Z.  Kryst, 
iv.,  626,  1880.    Ut6,  Sweden,  Seligmann,  J.  Min.,  1880,  i.,  140. 

IVro-electrical  characters,  Hdnkel,  Pogg.  Ann.,  elvii.,  163, 1876. 

MaUard  (Ann.  Min.,  VII.,  x.,  121,  1876)  argues  that  the  true  form  of  apophyllite  is 
monoclinic,  and  that  the  crystals  are  only  gseudo-tetragonal.  Rumpf  (Min.  Petr.  Mitth , 
ii.,  369,  1879)  has  reached  a  similar  conclusion.  Klock€  (J.  Min.,  1880,  ii.,  11,  ref.),  how- 
ever, opposes  the  view  of  Rumpf ,  shows  in  what  respects  his  argument  is  inconclusive,  and 
explains  otherwise  more  satisfactorily  the  optical  anomalies.  See  also  remarks  by  Grothy 
Z.  Kryst.,  v.,  376.,  1881. 

AnaL,  Cipite-Alpe,  Mattesdorf,  Verb.  G.  Reichs.,  1876,  82. 

Aquacbepitite.— App.  I.,  p.  2. 

Aragonite,  Min.,  p.  694;  App.  II.,  p.  4. — Orygt.,  monograph,  v,  Kokseharof,  Min. 
Russl.,  vi.,  261,  1875.  Eisenerz  and  Hflttenberg,  v,  Zepharovichy  Ber.  Ak.  Wien,  Ixxi, 
253,  1875.     Oberstein  a.  d.  Nahe,  Lasmyres,  Z.  Kryst.,  i.,  202,  1877  ;  ib.,  iv.,  483,  1880. 

Anal.,  7-29  PbCOs,  Austin  Mine,  Wythe  Co.,  Va.,  Dunnington,  Proc  Am.  Ch.  Soc., 
ii.,  14, 1878. 

On  surface  of  meteoric  iron,  anal.,  J.  L.  Smithy  Am.  J.  Sc.,  III.,  xii.,  107,  1876. 

Abagotite,  App.  IL,  p.  4.-— Optical  examination,  Berirand,  BulL  Soc.  Min.,  iv.,  87, 
1881. 

Arctolite.  Arktolite,  Blomstrand,  "  Ett  hCgnordiskt  mineral,"  Geol.  F6r.  F5rh.,  v., 
210.  1880. 

Occurs  in  a  crystalline  limestone,  forming  small  irregularlv  curved  ciystalline  plates, 
generally  compact,  occasionally  showing  prismatic  angles  of  124''-126'  (Sjogren,  1.  c.>. 
H.  =  5.  G.  3  03.  Colorless  or  vellowish  to  greenish.  Analysis  (|) :  SiO,  44*93.  TiO, 
0-38,  A1,0,  23  65,  Fe^O,  124,  CaO  13  28,  MgO  10  30,  Na,0  1-78,  K,0  0  79,  H,0  8-15  = 
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99-74  This  corresponds  to  the  formula  H3R3  [AU]  SisOvi.  B.  B.  fuses  with  difficulty  to 
a  white  enamel ;  jpartially  attacked  by  acids  with  the  separation  of  flocculent  silica. 
Found  in  1861  on  Uyitholm,  near  Spitzbergen.  [A  relation  to  prehnite,  on  the  ground  of 
the  composition,  and  to  hornblende,  because  of  the  prismatic  angle,  is  suegested,  but  the 
mineitd  needs  further  examination  before  its  true  character  can  be  settled.  J 

ABDBNinTB,  App.  II.,  p.  4. —Supplementary  description  by  r.  Lamulx,  J.  Min.,  1876, 863, 
and  Bettendorfff  rogg.  Ann.,  clx.,  126,  1877.  Analyses  by  Bettendorff,  (1)  sulphur-yellow 
opaque  var.,  Ot.  =  3-656;  (2)  brown  transparent  var.,  G.  =  8'648. 

SiOa      AlaO,    PeaOi     MnO      CuO     MgO      CaO      V,0»    AssO»    HaO 
1.    27-50      22-76       115      80-61       0-17      1-38      183      053      9-88      513=100-39. 


2.    27-84  24-22  2670       ....       8-01      217      920      276      6-01  =  100-91. 

It  is  concluded  by  Bettendorfl,  that  in  this  mineral  arsenic  and  yanadium  replace  each 
other  in  varying  proportions,  with  a  consequent  variation  in  color  ;  in  several  other  trials 
1-83,  2-31,  2*53,  2*98,  6-64  p.  c.  AsaOs  were  found  ;  y.  Lasaulx  (1.  c.)  shows  that  the  vana- 
dium ardennite  is  probably  the  original  mineral,  and  that  the  presence  of  the  arsenic  is 
due  to  gradual  alteration. 

Arequipite.— ^.  Raimondi,  Min^raux  du  P^ron,  Paris,  1878,  p.  167. 

Compft:^  wax-like.  H.  nearly  6.  Color  honey  yellow.  Fracture  conchoidal.  According 
to  a  qualitatiye  analysis,  a  silico-antimoniate  of  lead.  B.  B.  on  charcoal  fuses  with  diffi- 
culty, yielding  buttons  of  lead,  and  ^ives  off  antimonial  vapors.  Slightly  attacked  by 
nltnc  acid,  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitnc  has  been  added, 
and  leaves  a  residue  of  silica.  Occurs  sparingly  in  a  quartzose  gangue,  with  argentiferous 
lead  carbonate  and  chrysocoUa,  at  the  Victoria  mine,  Montague  de  la  Trinity,  near  Tibaya, 
Province  of  Arequipa,  Peru.    [Needs  further  examination,  probably  a  mixture.] 

ABFVEDSomTE,  Min.. J).  248.— AnaL,  El  Paso  Co,  Colorado,  K^ip,  Am.  Phil.  Soc., 
Philad.,  xvii.,  516,  1877,  or  Z.  Kryst,  i,  430.  Greenland,  discussion  of  composition, 
Ddlter,  Z.  Kryst.,  iv.,  84,  1879. 

Abgektite,  Min.,  p.  88;  App.  II.,  p.  4. — Ocyst.,  description,  Groih,  Min.-Samml.  Strass- 
buig,  1878,  p.  50. 

Aboentoptbite,  Min.,  p.  89;  App.  II,,  p.  4.— See  StemberffUe,  p.  115. 

Argyropyxlta.— See  Sternberffiie,  p.  115. 

Abitb.— App.  IL,  p.  4 

Axxhenitti.-'Nordenskidld ;  Engstrdm,  Inaug.  Diss.,  Upsala,  1877  (Abstr.  by  Brflgger, 
Z.  Kryst.,  iii.,  201.  1878).— A  substance  looking  like  red  feldspar  ;  occurs  with  lerenisonite 
and  cyrtolite  at  Ytterby,  Sweden.  G.  =  3-68.  Analysis  :  Ta,0»  21-28,  CbaO^  2  67, 
SiO,  17-65,  ZrO,  3-42,  Fe,0, 187,  A1,0,  8-88,  Ce,  (Di„  La,)  0,2-59,  Y.O,  22-06,  Er,0, 1110, 
CaO  5-22,  BeO  0  74,  H,0  687  =  100-85. 

[Regarded  as  only  a  decomposition  product,  and  hence  not  deserving  of  a  distinct 
name.] 

Arsenargentite.-— cT.  B.  Biannap,  Min.  Mag.,  i.,  149,  1877.  In  orthorhombic  acicular 
crystals  imbedded  in  native  arsenic.  Analysis  gave  :  As  18*48,  Ag  81-87  =  99*80,  corre- 
sponding to  the  formula  Ag,As.    Source  "  probably  Freiberg." 

[An  imperfect  description  from  a  single  specimen  of  uncertain  origin  is  a  most  unsatis- 
factory basis  for  a  new  name.] 

Absbnic,  Min.,  p.  17;  App.  IL,  p.  6.— Oryit.,  anal.  (Janovsky),  Joachimsthal,  v,  ZM)har(h 
rich,  Ber.  Ak.  Wien,  IxxL,  272, 1875, 
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ABSG2nOSIDEBITE.^MUL,  p.  76,  App.  11.,  p.  5. 

Absenolite,  Min.,  p.  183.— -Anomalous  optical  characters  of  artificial  crystals,  perhaps 
pseudo-isometric,  Oroase^BoMe,  Z.  Kryst.,  v.,  233,  1880.    See  also  Senarmontiie,  p.  108, 

Absexoptbite,  Min.,  p.  78;  App.  n.,p.  5. — OrpiX^  Joachimsthal,  Oamper,  Verh.  geoL 
Reiehs.,  1876,  864.  With  pyrite  m  parallel  position,  Sadebeck,  Wied.  Ann.,  v.,  57G,  1878; 
do.  with  galenite,  Gfroth,  Min.-Samml.,  Strassburg,  p.  39,  1878.  Beicherstein,  Sile^ 
ITare,  Z.  Kirst.,  iv.,  296,  1879. 

Arzruni  (Z.  Kryst.,  ii.,  430,  1878)  has  examined  (but  see  Hare  1.  c.)  crjrstals  from  eight 
localities,  and  has  shown  considerable  variation  in  angle  between  them.  He  abo  st^«s 
that  while  the  composition  is  different  for  different  localities,  it  agrees  neither  with 
FeSa  +  AsSa,  nor  with  mFeSa  +  nFeAsa,  but  that  the  percentage  amount  of  iron  remains 
neariy  constant. 

Becke  (Min.  Mitth.,  1877,  101)  discusses  the  relations  in  crystalline  axes  between  arsen- 
opyrite,  danaite,  and  glauoodot,  and  concludes  that  they  do  not  correspond  with  the  amount 
of  cobalt  present,  as  suggested  by  Scheerer  :  this  result,  however,  is  questioned  by  Groth 
(Z.  Kryst.,  ii.,  620). 

AESENOTBLLUttlTB.— App.  IL,  p.  5. 

AaSBNSTIBITE. — ^App.  II.,  p.  5. 

AsMAOTTE,  App.  II.,  p.  6. — In  meteoric  iron  of  Rittersgrtln,  Weialnich,  J.  Min.,  1876, 
984 ;  Winkler,  ib.,  1879,  903.  According  to  Weisbach,  asmanite  is  identical  with  tridy- 
mite,  as  suggested  by  «.  Lasaulx  (Z.  Kryst.,  ii.,  274,  1878).  See  in  Nov.  Act.  Leopold. -Oar. 
Ak.,  xl.,  358,  1878.    See  also  Oroth,  Tab.  Uebers.  Mm.,  p.  33, 1882. 

AspiDOLiTE.— App.  I.,  p.  2,  n.,  p.  5. 

ASTEEOITE.— App.  I.,  p.  2. 

AsTEOPHYLUTE,  Miu.,  p.  808;  App.  II.,  p.  6.— With  arfvedsonite  and  zirkon,  El  Paso  Co., 
Colorado,  Kdnig,  Am.  Phil.  Soc.,  Philad.,  xvi.,  509, 1877  (or  Z.  Kryst.,  i.,  428).  An  analy- 
sis gave  :  SiO,  34*68,  TiOa  18-58,  ZrOa  2 20,  FcaOa  6  56,  AlaO,  0-70,  FeO  26-10,  MnO  848, 
NaaO  2-54,  KaO  5-01,  HaO  3-54,  MgO  0-30,  CuO  042,  TaaO.  (?)  0*80  =  99-91. 

Cryst.  and  optical  exam.,  Norway  and  Colorado,  BUcking,  Z.  Kryst.,  i,  433,  1877  ; 
Brd^ger,  Z.  Kryst.,  ii.,  278,  1878.  BrOgger  concludes  that  the  mineral  belongs  to  the  tri- 
climc  system.    It  is  now  referred  to  the  pyroxene  group. 

Atacamite,  Min.,  p.  121;  App.  II.,  p.  6.— Oryst.,  Chili,  Brdgger,  Z.  Kryst,  iiL,  488, 
1879  ;  f).  Bath,  Z.  Kryst.,  v.,  25<1880. 

Anal.,  Yorke's  Peninsula,  Wallaroo,  T.  C.  Cloud,  Chem.  News,  zxxiv.,  254,  1876.  New 
South  Wales,  Liveraid^e,  Proc.  Roy.  Soc.,  N.  S.  W.,  Nov.  3,  1880. 

From  the  Nellore  District,  India,  Mallet,  Rec.  GeoL  Surv.  India,  xii.,  171,  1879. 

Atelestite.— Min.,  p.  392;  App.  H.,  p.  6. 
Atelina,  Atelite.— See  Tenorite,  p.  119. 

Atopite.—Nordenskim,  GeoL  Fflr.  F6rh.,  iii.,  876,  1877. 

Isometric ;  in  octahedrons,  with  cube  and  dodecahedron,  also  m-m,  and  v-w  planes. 
H.  =  6-5-6.  G.  =  5-08.  Lustre  grreasy.  Color  yellow  to  resin  brown.  Translucent. 
Composition  RaSbaO,  =  Sb,Oi  73 12,  CaO  17-51.  FeO  2*71,  MgO  1 50,  KtO  084,  Na,0 
4*82  =  100.  Analyses  :  1,  the  mineral  fused  with  sodium  carbonate  ;  2,  do.  reduced  with 
hydrogen  ;  8,  mean  of  (1)  and  (2). 

SbaOft  FeO  MnO  CaO  KaO  NaaO 

1.  72-61  304  1-34  1805  

2.  2-54  1-72  17-65  086  440 

8.  72-61  2-79  1-68  17-85  0-86  4*40    =    100-01 
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B.  B.  in  forceps  in  0.  F.  unchanged.  On  charcoal  in  B.  F.  sublimes  in  part,  fuses  at 
fijst  with  difficulty,  and  gives  finally,  when  the  antimony  pentozide  is  all  reduced  to  the 
metallic  state  and  driven  off,  a  dark  infusible  slag.  In  salt  of  phosphorus  dissolves  to  a 
clear  bead,  yellow  while  hot,  and  colorless  on  cooling.  Insoluble  in  acids ;  decomposed 
nvith  difficulty  by  fusion  with  sodium  carbonate.  Ea^y  reduced  by  hydrogen,  (cf.  romeite,) 

Occurs  as  octahedrons  imbedded  in  hedyphane,  which  in  turn  forms  little  veins  in  rhodo- 
nite ;  rare.    Locality  L&ngban,  in  Wermland,  Sweden.    Named  from  aroito^f  unumcU, 

AuGiTK.— See  Pyroxene^  p.  100. 

AvTUNiTE,  Min.,  p.  586;  App.  II.,  p.  6. —  Himmelfahrt  mine,  Johanngeorgenstadt, 
Saxony  ;  Brezina  makes  the  crystals  to  do  monoclinic  (or  triclinic),  with  pseudo-tetrago- 
nal symmetry,  Z.  Kryst.,  ilL,  273,  1879. 

Composition,  Church,  J.  Chem.  Soc.,  Feb.,  1875,  109. 

AxiKiTB,  Min.,  p.  297;  App.  II.,  p.  G.— Oryst,  Veszverfe,  Hungary,  and  Models, 
Switzerhind,  SchmtcU,  J.  Min.,  1881,  i.,  371  ref.  (or  Z.  Kryst.,  vi.,  98). 

Pyro-electrical  characters,  Bdnkel,  Wied.  Ann.,  vi.,  57,  1879.  Expansion  of  crystals 
with  heat,  Beekenkamjp,  Z.  Kryst.,  v.,  451,  1881. 


AzoRiTB. — Min.,  p.  761;  App.  II.,  p.  0. 

A2UBITE,  Min.,  p.  715;  App.  II.,  p.  0. 
Groth,  Min.-SammL,  Strassbuig,  p.  138,  1878. 

Babingtonttb,  Min.,  p.  227;  App.  II.,  p.  6. — Observed  in  slag  from  Bessemer  steel, 
Klemm,  Chem.  Centralbl.,  1874,  215.    See  also  Szaboite,  p.  118. 


A2UBITB,  Min.,  p.  715;  App.  II.,  ^i^^C.—Oryst.  descript.  (twins),  Chessy  near  Lyons, 

JU,  I 


Balvraidite.— ir«(Mfe,  Min.  Mag.,  iv..  117,  1880. 

Structure  saccharoidal.  H.  =  6.  G.  =  2-906-2'908.  Color  pale  purplish  brown.  Analy- 
ses (1)  dark  var. ;  (2)  paler  var.: 

SiO,        AlaOa      FeaOa      MnO      MgO        CaO        Na^O      KaO       H^O 

4604        20-11        2-52        0-79        8-30        1347        2-72        136        471    =100  02. 

4617       20-95        1-80        084        7-86        18-25        3-25        156       490    =  100-14. 

B.  B.  fuses  with  intumescence  to  a  vesicular  pale  blue  glass.  Presents  a  mottled 
appearance  under  the  microscope,  and  was  judged  to  be  homogeneous.  Occurs  in  a  granu- 
lar limestone,  at  Balvraid,  Inverness-shire,  Scotland.  [Needs  further  examination  ;  as  the 
description  stands  at  present,  this  substance,  ''which  may  prove  to  be  a  new  mineral," 
certainly  does  not  deserve  a  distinct  name.] 

Barcenite.— j;  W.  Mallei,  Am.  J.  Sc,  xvi.,  306,  1878. 

Massive;  structure  finely  granular,  compact  or  porous;  also  columnar  (pseudomorphous 
after  livinastonite).  H.=  5-5.  G.  =  5-848.  Lustre  dull,  earthy,  sometimes  shghtly 
resinous.  Color,  dark  gray,  nearly  black.  Streak  ash  gray,  with  slight  greenish  tint. 
Fracture  tolerably  even.    Brittle.    Analysis  by  J.  R.  Santos: 

Sb»       S        Hg      Ca        0        HaO 

50-11    2-82   20-75    3-88  [17-61]     4-73  (below  130'C.  1-28)    SiO,  0-10  =  100. 
*  Atomic  weight  =  190. 

The  sulphur  is  assumed  to  exist  as  HgS,  and  is  accordingly  deducted  with  a  corre- 
sponding amount  of  mercurv.  For  the  remainder  the  following  atomic  ratios  are  then 
obtained  :—R0  :  SbaO, :  SbaO*  =  4:1:5,  and  SbaOs  :  HaO  =  1:5.  The  antimonic  acid 
(SbjOs*  5  H9O)  is  acrain  assumed  to  exist  independently  as  an  impurity,  and  the  formula  for 
the  remainder  written:  [SbaOa  4 (BO)]  (SbjOa)*  corresponding  to  a  normal  antimonate 
AsbO,. 

•B.  B.  in  0.  F.  decrepitates  slightly,  turns  nearly  white,  and  becomes  rounded  on  the 
edges;  in  B.F.  gives  off  antimony  fumes,  accompanied  with  a  greenish  blue  flame.    In 
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the  closed  tube  ^ves  off  water,  metallic  mercury,  black  mercury  sulphide,  and  a  little  anti- 
mony trioxide;  in  the  open  tube  metallic  mercury  is  deposited,  and  also  more  antimony 
trioxidc,  the  fumes  of  smphur  dioxide  passing  off.  On  charcoal  a  white  antimonial  fixil> 
llmate,  and  with  soda  antimony  is  obtained  in  metallic  beads.  With  borax  in  O.  F.  a 
clear  colorless  glass,  which  in  K.F.  becomes  turbid. 

From  Huitzuco,  State  of  Guerrero,  Mexico.  Associated  with  livingstonite,  from  the 
decomposition  of  which  it  has  been  formed.  Named  after  Sr.  Mariano  Sarcena,  the  Mexi- 
can mmeralodst.  [That  the  original  material  examined  is,  as  assumed,  a  mixture,  cannot 
be  Questioned,  but  that  the  true  nature  of  the  compounds  present  has  been,  or  in  fact 
can  De,  definitely  settled  so  as  to  establish  beyond  doubt  the  nature  of  a  new  species  seems 
very  improbable.] 

Baeettite.— App.  I.,  p.  8. 

Barite,  Min.,  p.  616;  App.  H.,  p.  6.— Oryst.,  v.  Kokacha/rof,  Min.  Russl.,  viL,  25, 1875. 
Calafuria,  near  Leghorn,  Italy,  Uzielli,  Ace.  Line.  Mem.,  II.,  iiL,  611,  1876.  Yalle  della 
Sterza,  Tuscany,  If'Aehiardi,  Ace.  Soc.  Tosc,  iii.,  160,  1877.  Groih,  Min.-SMnmL 
Strassburg,  p.  142,  1878.  Muzsaj,  Hungary  (wobiyn),  Schmidt,  Z.  Kryst,  iii,  428,  1879. 
Swoszowice,  Galicia,  Vrba,  Z.  Kryst.,  v.,  438,  1881. 

Effect  of  chance  of  temperature  on  indices  of  refraction,  Arzruni,  Z.  Kryst,  i.,  71,  1877. 

AnaL,  earthy  barite,  St.  Louis,  Mo.,  KGnig,  Proc.  Acad.  Nat.  So.  Pliilad.,  1876,  156. 
Last  Chance  Mine,  Morgan  Co.,  Mo.,  Broadhsad,  Am.  J.  Sc.,  IIL,  xiii.,  419, 1877. 

Babsowite,  Min.,  p.  840. — Be-examined  microscopically  bj  Batter  and  analyzed  by 
Friederidy  and  shown  to  have  the  composition  of  anorthite,  with  which  it  does  not,  how- 
ever,  in  all  respects  correspond;  G.  =  2*584  after  deduction  for  the  corundum  present^  J. 
Min.,  1880,  ii.,  63. 

Baetholomtte.— App.  II.,  p.  6. 

BaryUte.— C.  TT.  Blomstrand,  Geol.  F5r.  Forh.,  iu.,  128,  1876. 

In  groups  of  prismatic  crystals,  more  or  less  tabular  in  habit.  Two  distinct  cleavages 
forming  an  angle  of  about  84".  H.  =  7.  G.  =  4-03.  Lustre  greasy.  Colorless.  Semi- 
transparent.    Analysis: 

SiOa    AlaO,    FesOs    BaO    PbO   CaO    MgO    CuO    BiaOs    ign 
(I)    84-36    1602      0-98     46-23    0*93    0-68     027     0-09     0-19     015  =  99-90. 

Formula  calculated:  Ba*  [Ala]a 81,034,  which  requires:  SiO«  8894,  AlaOs  16-61,  BaO 
49-45  =  100.  B.  B.  infusible;  not  attacked  by  acid.  Teamed  from  fiapv<i  heavy,  and  XiSo^ 
stone.  Occurs  with  hedyphane  in  crystalline  limestone  at  L&ngban,  in  Wermland,  Sweden. 
[A  mineral  of  so  unusual  composition  deserves  to  be  more  thoroughly  described  on  the 
crystallographical  side.] 

BARYTOCALcrrE,  Min.,  p.  701.— Anal,  (by  LundstrSm),  corresponding  to  CaCO«  +  BaCO^, 
Lanffban,  Sweden,  Sjogren,  Geol.  FSr.  F5rh.,  iii.,  289,  1876.  According  to  Des  Cloixeaux 
(Bull.  Soc.  Min.,  iv.,  95, 1881),  the  mineral  analyzed  by  LundstrOm  is  rhombohedral  with  a 
cleavage  angle  of  about  105% 

Babttocklestite; — See  Celesiite,  p.  21,  and  App.  II„  p.  7. 

Baryturanite  =  Uranocircite,  p.  127. 

Bastite,  Min.,  469.— Anal.,  Elba,  Pimni,  C.  R.,  IxxxiiL,  July  10,  1876. 

Bastnasite.— See  Tysonite,  p.  126, and  App.  I.,  p.  2. 

Beauxite,  Min.,  p.  174;  App.  II.,  p.  7.— AnalyaeB,  Feistritz  and  Nassau,  showing  wide 
variation  in  composition,  Henateeh,  Inaug.  Diss.,  Breslau,  1879  (Z.  Kryst.,  iv.,  642,  1880>. 
Age,  origin,  etc.,  DietUafait,  C.  R.,  xciiL,  804,  1881. 
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B«coarito-— See  ZWhm,  p,  184. 

Beegezite — Kdnig,  Am.  Chem.  Joam.,  ii.,  879,  1881  (or  Z.  Kryst.,  v.,  822). 

Isometric,  io  elongated  crystals;  also  massive.  Cleayage  cubic.  G.  =  7*278.  Color  li^ht 
to  dark  gray.  Lustre  brilLiant  metallic.  Mean  of  4  partial  analyses,  after  deduction 
of  quartz  (3*tf  p.  c): 

S  Bi  Pb  Cu 

14-97  20-59  64-28  1-70=10-49. 

This  corresponds  nearly  to  Pb«Bi,S»  or  6PbS  +  Bi,St  =  S  14*78,  Bi  21-86,  Fb  6884. 
B.  B.  decrepitates,  givine  on  charcoal  reactions  for  lead  and  bismutii.  Dissolves  readily  in 
warm  HCl.  From  the  Baltic  Lode,  near  Grant  P.  0.,  Park  Co.,  Colorado.  Named  after 
Mr.  Hermann  Beeger,  of  Denver. 

Berauititb— Eleonobite,  Nies,  ziz.  Ber.  Oberhess.  Ges.  Nat.-u.  Heilk.,  p.  Ill,  1880. 
Streng,  J.  Min.,  1881,  i.,  102. 

Monodinic  crystals,  tabular  (w)  and  prismatic  (in  direction  of  h\  in  habit  similar  to  some 
crystals  of  lazulite  from  Georgia.  Axes  5  :  6  :  d  =  40157 : 1 :  2-755. /?  =  48*  33'.  OA^i  = 
131*  27,  »-t  A  1  =  104"  24';  1  a  1  (clinodiag.)  =  89*  66'.  Twins  with  i-i  as  twinning 
plane,  also  penetration  twins.  Cleavage  i-i.  Often  in  druses,  and  in  radiated  foliated 
crusts  (Streng).  H.  =  8-4.  Lustre  vitreous,  on  %^  inclining  to  pearly.  Color  red  brown 
to  dark  hyacinth  red.    Streak  yellow,  stronglv  dichroic. 

Analyses  by  Streng :  1,  crystals;  2,  radiatea  coating  on  limonite : 


PaO. 

Fe.O. 

HaO 

1. 

81-88 

51-94 

16-87  =  10019. 

2. 

81-78 

62-05 

16-56  =  100-89. 

Fe,0, 

H,0 

55-0 

140   Na,Ol-5  =  10l. 

65-8 

15-1    =101. 

55-98 

14-41  =  99-88. 

54-50 

16-55  =  99-70. 

Formula  [Feal.P*©!,,  8H,0,  or  2  P'e,!  P,Oi  +  [Fe,]  H,0,  +  5  aq.  B.  B.  fuses  easily  to 
a  black  beadf  metallic  in  appearance,  crystalline  on  coolmg.  Easily  soluble  in  HCl.  Occurs 
on  limonite  at  the  Eleonore  mine  on  liie  DUnsberg,  near  GKessen,  and  at  the  Bothl&ufchen 
mine  near  Waldgirmes,  in  the  same  region. 

Streng  (1.  o.)  calls  attention  to  the  close  relation  of  eleonorite  to  beraunite  from  St. 
Benigna,  Bohemia  (Afin.,  p.  558).  The  following  are  analyses  of  the  original  beraunite: 
1.  Tschermak,  Ber.  Ak.  Wien,  xlix.,  841,  1864;  2,  8.  Boricky,  ib.,  IvL,  11, 1867;  4.  Frenzel, 
from  Scheibenbeig,  Saxony,  J.  Min.,  1878,  28. 

P,0» 

1.  St.  Benigna 80*6 

2.  "  80-2 

8.        "  28-99 

4.  Scheibenberg 28  66 

Strong  shows  that  in  composition  the  St.  Benigna  mineral  is  nearly  identical  with 
eleonorite,  but  regards  the  differences  in  physical  characters  too  great  to  allow  of  their 
being  united.    The  mineral  of  Frenzel  seems  to  have  a  different  crystalline  form. 

Berirand  (Bull.  Soc.  Min.,  iv.,  88,  1881),  has  subjected  both  the  beraunite  and>eleonorite 
to  a  new  examination,  and  concludes  that  in  angles,  dichroism  and  optical  qualities  they 
are  the  same.    There  would  seem  consequently  to  oe  little  doubt  of  their  identity. 

Bergamaskite. — See  Amphihole,  p.  5. 

Bemardinite.— Described  as  a  new  fossil  resin  from  San  Bernardino,  Cal.,  by  J.  Jf. 
StiUman  (Am.  J.  Sc.,  Ill,  zviii.,  57,  1879);  since  shown  by  him  to  be  an  exudation  from  a 
species  of  conifer,  which  has  received  its  particular  characters  from  exposure  to  the  atmos- 
phere (ib.,  XX.,  93,  1830). 

Bertl,  Min.,  p.  245;  App.  II.,  p.  7.— Onrst,  Eidsvold,  Norway,  Wehsky,  Min.  Mitth., 
1876,  117.    Alexander  Co.,  N.  (t,  Biddmy  Am.  J.  Sc.,  III.,  xxL,  159  ;  xxii.,  24,  1881. 
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Santa  F^,  Bogota,  New  Granada,  Vrha,  Z.  Krrst.,  v.,  480, 1881.  Gold  sands  of  the  Und, 
N.  V.  Kok^harof,  Jr.,  Bull  Ac.  St.  Pet.,  xxvii.,  85,  1881  (or  Min.  RusbL,  viiL,  228). 

Pyro-electrical  properties,  Hankel,  Pogg.  Ann.,  dvii.,  161,  1876.  Specific  gravity  of 
different  specimens,  Church,  Geol.  Mag., ll.,  ii.,  830, 1875. 

Occurrence  of  emeralds  of  unusual  size  (one  crptal  10  Inches  long)  and  beautj  of  color, 
in  Alexander  Co.,  N.  C,  Hidden,  Am,  J.  Sc.,  xxii.,  489,  1881. 

Mallard  (Ann.  Min.,  YII.,  x.,  148,  1876)  describes  the  optical  anomalies  observed  in 
crystals  of  beryl,  and  concludes  that  it  is  pseudo'hexagonal,  the  individuals  of  which  a 
crystal  is  made  up  being  orthorhombic ;  the  relations  are  regarded  as  similar  to  those  in 
apatite.    See  also  Des  Chizeaux,  Bull  Soc.  Min.,  iv.,  94,  1881. 

Atterlerg  (Geol.  For.  FOrh.,  ii,  405,  1874)  uses  the  name  pseudo-emerald  (peeudo- 
smaragd)  to  designate  a  mineral  resulting  from  the  alteration  of  beryl.  The  name  was 
introduced  by  Berzelius  for  pseudomorphous  crystals,  consisting,  aa  he  regarded  it,  of 
ordinary  beryl  and  mica.  Atterberg  retains  the  name  for  the  hard  portion  of  simjlar 
pseudomorphis,  wliich,  however,  he  finds  to  be  not  true  beryl.  Its  characters  are  :  hard- 
ness 5*5  ;  G.  =  2*70  ;  lustre  waxy;  color  dark  grayish  green  ;  fracture  splintery.  Inti- 
mately mixed  with  mica  scales.  Ajialyses  :  1,  2,  the  latter  on  material  not  entirely  free 
from  mica : 


SiO, 

AlaO, 

BeO 

F^O 

MgO 
0-32 

K,0 

H,0 

1. 

57-32 

17-46 

1811 

0-30 

7-82 

3-64  =    99-97. 

2. 

56-23 

19-05 

12-55 

.018 

0-50 

7-45 

4-83   =  100-79. 

If  the  water  is  considered  basic,  the  ratio  for  bases  to  silica  is  2  :  3.  The  mineral  differs 
from  ordinary  beryl  in  having  lost  part  of  its  silica  and  gained  potash  and  water ;  the 
alumina  and  glucina  are  sensibly  unchanged.    Prom  K&rarfvet,  near  Fahlun,  Sweden. 

Qrattarola  (Riv.  Scientif.-industr.,  No.  19, 1880,  Florence)  has  given  the  name  bostquts 
to  a  mineral  which  he  regards  as  a  distinct  variety  of  bervL  It  occurs  in  short  prismatic  to 
tabular  doubl^r-terminated  crystals.  Basal  plane  rounded,  and  apparentlv  formed  of  many 
planes  of  varying  position,  belonging  to  the  second  series.  In  polarized  light  a  basal  sec- 
tion is  divided  into  six  sectors,  corresponding  to  the  prismatic  ^ges,  for  the  three  alternate 
of  which  the  extinction  is  the  same.  Biaxial  interferenoe  figures  (angle  15"*)  observed,  the 
extinction  plane  in  part  parallel  to  the  prism,  in  part  inclineid  from  8^**  to  7**.  Ck>Ior  pale 
rose  red.  Analyses  :  1,  2,  from  the  i-esiiective  ends  of  a  crystal,  which  had  a  nucleus  of 
normal  beryl  (anal.  3) ;  4,  "typical  rosterite." 

SiOa       AlaOa         BeO      MgO       CaO    NaaO,KaO  LiaO    H,0 

1.  G.  =  2-77  61-97  21-93         862  1-26  042      undet undet 

2.  G.  =2-74  60-26  2118         9-71  1-57  2-55  undet  0  58    tr.  8-07=   98-92. 

8.  G.  =2-77  62-88  17-09 (?)  15  97 (?)  262  299       undet 2  82  =  103-87. 

4.  G.  =2-75  61-34  23*20         881  050  2-19        100        ....  2  08=    99-07. 

[The  reasons  for  regarding  this  as  a  distinct  variety  of  beryl  are:  its  crystalline  habit,  its 
optical  character,  and  the  variation  in  chemical  composition.  To  the  first,  however,  no 
weight  can  be  given,  and  as  little  to  the  second,  since  analo^us  optical  anomalies  have 
been  previously  observed  in  ordinary  beryl ;  as  to  the  composition,  lurther  careful  analy- 
ses are  needed  to  establish  that  point.]    Locality,  Island  of  Elba. 

Bebzeuitb,  Min.,  p.  544.— TT.  Lindarm  (Qeoh  F6r  Fdrh.,  v.,  552,  1881)  states  that  the 
hitherto  accepted  description  of  berzeliite  is  incorrect,  in  consequence  of  its  having  been 
confounded  with  another  mineral  which  occurs  at  L&ngban,  associated  with  it.  The  char- 
acters of  true  berzeliite  are  : 

Massive  ;  isometric  (Sjogren,  Geol.  F5r.  F5rh.,  ii.,  538,  1876,  and  A.  Wichmann,  Z. 
Krvst.,  v.,  105,  1880) ;  no  distinct  cleava^.  H.  =5.  G.  =  4-07-4-09.  Lustre  resinous. 
Color  honev  yellow  to  sulphur  yeUow.  Transparent  to  translucent.  Fracture  semi-con- 
choidal.  Brittle.  B.  B.  fuses  rather  easily  to  a  brown  bead.  Soluble  in  hydrochloric  and 
nitric  acids.  Occurs  imbedded  in  small  grains  in  a  granular  calcite  ;  with  calcite  in  haus- 
mannite  and  in  braunite ;  with  caryinite.  Sometimes  of  a  green  color,  from  minute  inclosed 
hausmannite  crystals. 

There  also  occurs  at  L^gban  another  arsenate,  having  the  following  characters  :  Mass- 
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ive  ;  anisotrope,  but  crystalline  ^nstem  uncertain  ;  no  distinct  cleayage.  H.  =6.  G.  =  408* 
4-04  ;  8*89.  Color  dirty  yellowish  white  or  light  sulphur  yellow.  An  analysis  by  L.  W. 
McCay  gave  :  AsjO^  6200,  CaO  2000,  MgO  12 81,  MnO  4-18,  PbO,  FeO  tr.,  insol.  (SiO-) 
0*68  =  9U*67  ;  this  corresponds  to  a  simple  ortho-arsenate,  RsAstOe.  Occurs  massive  in  a 
light  brown  fine  granular  mixture  of  calcite  and  manganiferous  mica,  often  penetrated  by 
hausmannite.  This  mineral  is  regarded  as  the  one  to  which  the  earlier  descriptions  belong 
(Min.,  p.  544),  but  while  optically  distinct  from  berzeliite,  their  true  relation  is  still  very 
uncertain. 

[The  above  observations  only  increase  the  doubts  as  to  the  true  nature  of  berzeliite;as 
possibly  bearing  upon  the  question  as  to  the  relation  of  the  isotrope  and  anisotrope  mm- 
erals  mentioned,  attention  may  be  called  to  the  fact  that  Des  Cloizeaux  has  observed  iso- 
tropic varieties  of  ^adolinite  and  also  of  homilite,  supposed  to  be  due  to  alteration.] 

See  also  Caryimte^  p.  20. 

BstmAinTrE,  Min.,  p.  589. — Optical  exam.,  the  same  characters  belong  to  the  beudantite 
of  Horhausen,  of  Cork  (Adam's  corkite),  and  of  Dembach  (Adam's  dembacJiite);  Bertrand, 
Bull.  Soo.  Min.,  iv.,  255,  1881. 

Betwchitb.— App.  I.,  p.  8. 

Bhreokite  (or  VrecUte),  Eeddle,  Min.  Mag.,  iii.,  57,  1879.  Fine  granular,  scaly  ;  soft 
and  friable.  Occurs  as  a  light  apple-green  coating  on  quartz  crystals.  An  analysis  gave  : 
SiO,  84-92,  AlaO,  716,  Fe,0, 12-71,  FeO  211,  MnO  0-41,  CaO  1608,  MgO  8-26,  H,0  17*77 
(1*03  at  100"*  C.)  =  99-42  (alkalies  in  traces).  Soluble  in  HCl.  From  a  cavity  in  a  bowlder 
of  syenitic  granite,  found  on  the  hill  of  Ben  Bhreck,  near  Tongue,  in  Sutnerland,  Scot- 
land. [Provisionally  named  on  the  ground  that  ''the  substance  may  prove  to  be  a  new 
mineral  "—needs  further  examination.  No  sufficient  proof  of  the  homogeneity  of  the  mate- 
rial analyzed  is  given.] 

BiEiBosrrE.— App.  IL,  p.  7. 

BnTOHKiMiTE,  Min.,  p.  691.— Anal.,  Sevier  Co.,  Ark.,  Dwmington,  Amer.  Assoc.,  1877, 
182;  C.  E.  Wait,  Trans.  Am.  Inst.  Min.  Eng.,  viii.,  50,  1880. 

BiNOTTE,  Min.,  p.  90;  App.  II.,  p.  7.— Orjrst^  Binnenthal,  Ee^a^rtSberg,  Min.  Not.,xiL, 
6,  1875;  W.  J.  Lewis,  Z.  Kjyst.,  iL,  192,  1878. 

BioTiTB. — See  Mica  Group,  p.  77. 

BUchofite. — See  Chloromagnesite,  p.  25. 

BisuiTE,  Min.,  p.  785  ;  App.  II.,  p.  7. 

Bismuth,  Min ,  p.  19;  App.  II.,  p.  7.— Orygt.,  Schneeberg,  Fletcher,  PhiL  Mag.,  V.,  ix., 
185  1880 
Anal,  (with  galenite),  Mossgrufva,  Nordmark,  Sfdgrm,  QreoL  F5r.  F5rh.,  iv.,  106,  1878. 

BisMiTTHuaTE,  Min.,  p.  30;  App.  II.,  p.  7.— Oryst,  Tazna,  Bolivia,  Grothf  Z.  Kryst., 
v.,  252,  1880. 
AnaL,  Choroloque,  Bolivia,  DomeyJco,  6th  App.  Min.  (Jhili,  p.  22,  1878. 

BiSMUTiTE,  Min.,  p.  716  ;  App.  II.,  p.  7.— TTewJoc^  (Jahrb.  Beig.-Htitt.,  1877)  has  de- 
scribed a  supposed  new  bismutn  carbonate  under  the  name  of  BiSMurospaaRiTE.— Occurs 
in  spherical  forms  with  concentric  structure,  fine  fibrous,  radiated.  H.  =  3.  G.  =  7'28- 
7*32.  Color  bright  yellow  to  blackish  brown,  different  in  successive  layers.  Streak  yellow- 
ish gray.  An  analysis  gave  Winkler  :  COa  8- 97,  BijO,  88*58,  quartz  0-98  =  9783.  For- 
mula calculated  BiaC06(=  BiaCsOa  +  2Bia03),  which  requires  CO,  8*66,  Bi^O,  91*34  =  100 
[but  uncertain,  as  the  analysis  shows  a  considerable  loss]  ;  found  at  Neustftdtel,  near 
Schneeberg,  Saxony.    Weisbach  states  that  this  mineral  is  the  original  Arsenik^tcismuth  of 
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Brcithaupt;  Frenzel  previously  described  what  he  regarded  as  Breithaupt's  mineral  under 
the  name  of  agricolite  (App.  it,  p.  1). 

Other  analyses  of  bismuth  carbonates  have  been  made  by  Camot  (G.  R.,  Ixdx.,  804, 
1874)  of  the  mineral  from  Mevmac,  Correze,  he  found  BiaO.  86-90  p.  c,  00,  814-6-43, 
HaO  1  04-4 '86.  He  distinguishes  three  types  :  1  (anaL  1),  grayish  white,  somewhat  foli- 
ated ;  2  (anaL  2),  dark  gray,  slightly  greenish,  fibrous ;  3  (anaL  8),  white,  earthy,  with 
yellowish  spote.  Anal.  4  by  Frenzel  (J.  Min.,  1878,  801,  046),  from  San  Luis  Potoa, 
Mexico  (see  also  Barcena,  Key.  Cientif.  Mex.,  i.,  8,  Dec.,  1879).  Anal.  5  by  liyere&dgey 
with  stream  tin  from  Pond's  Creek,  New  Soulii  Wales  (Proo.  Eoy.  Soc.  N.  S.  W.,  Nov.  8» 
1880).  Anal.  6  by  Winkler,  quoted  by  Weisbach  (J.  Min.,  1880,  ii.,  112),  from  NeustidteJ« 
G.  =  6*12-6-27,  i»eudomorph  after  natiye  bismuth. 

CO,  BLO.    H«0     PbO  FeO  CaO  HgO  Ab,0«  Sb-O.  SO.    HCl  gsngaa 

1.  Mejmac,        G.  =: 694    8-74    89^       2*76     055    0*58    0*85      tr.     O-fS     0*57     OiBi    0-87     0%  =  99-90. 

2.  ''  G.=7'36  4-15  8750  8*55  0*44  0*50  0*55  0*07  080  1-25  028  0*20  080  cWSS. 
8.  "  O.=:7-06  5-85  86-90  8-02  0*40  0'48  088  0  06  0*65  1*90  0*18  014  110  s99^l& 
4.  San  Luis,       Q.  =  7*50    7*00    90-10      1*80,  SO,  0*27,  gangae  080  ^  9947. 

6.  Pond'8  Creek  6'43   76*08    [11*84),  SiOa  4-09.  AljO,  (FcjO,  tr.)  1*98  =  100. 

6.  NeadsU&dlel.  Q.  =  6*20    2-91    9590      1  -04  =  99*&. 

[These  analyses  show  a  wide  yariation,  due  chiefly,  without  doubt,  to  the  imparity  of 
the  material  analyzed.  Frenzel's  mineral  is  rather  near  the  bismuto6ph»rite  of  Weisbach, 
which  last  seems  to  be  distinct  from  the  other  minerals  ;  if  the  loss  (see  anaL)  is  not  water, 
it  is  an  anhydrous  carbonate.] 

The  bismuth  carbonate  described  by  Vogl  as  occurring  at  Joachimsthal  (Min.,  p.  717, 
753  A),  since  called  walthebite,  includes,  according  to  Bertrand  (Bull.  Soc.  Min.,  ly.,  5^ 
1881)  two  species,  the  one  brown,  the  other  green,  optically  unlike. 

BisuxrroFEBSiTE.— App.  I.,  p.  8  ;  n.,  p.  7. 

meDdte.— See  CoscUite,  p.  81. 

Blackmorite.— See  Opal,  p.  86. 

Blende. — See  Sphcderite,  p.  111. 

BlSdite,  Min.,  p.  648  ;  App.  n.,  p.  8.— Or3rst.,  Pendsohab,  India,  SeMmper,  Z.  Exyrt., 
i,  71,  1877. 
Occurrence  at  Ischl,  Min.  Mitth.,  1877,  97. 

Blomstrandite.    IdndatHhi,  Geoh  Fdr.  F5rh.,  ii.,  162,  1874. 

Massive.    H.  =  5*5.    Qt.  =  4*17-4-25.     Lustre  vitreous.    Color  black.    Powder  ooffee 
brown.    Opaque,  only  translucent  in  very  thin  splinters. 
Analyses: 

CbjOj  Ta^Oft  TiO,     T70    PeO      CaO   HjO 

1.  49*76        10-71   28-68    8*83       3-45    7-96,   MgO  0*16,  AljO,  0*11,  MnO  0D4,  predp.  by  H,8  O'M  = 

2.  60  77  28*87   8*89       8*04   817,*  MgO  tr.  MnO  0*06,  preclp.  by  H,S  0*20  =  99. 

•  At  100«  2*78  (in  soother  trial  2*66),  above  100»  6*89. 

The  atomic  ratio  of  R:Cb,Ti  =  1:2*5,  and  for  Ti  :  Cb  =  1 :  2*75.  B.  B.  fuses  with 
diflficulty.  Gives  off  water  in  the  closed  tube.  With  borax  in  0.  F.  a  reddish  yellow,  on  cool- 
ing a  yellow  bead  ;  in  R.  F.  reddish  brown.  With  salt  of  phosphorus  in  O.  F.  a  red 
brown  bead  when  hot,  and  yellow  when  cold ;  in  R.  F.  reddish  yellow  hot,  and  green 
cold. 

Found  very  sparingly  with  nohlite  (App.  II.,  p.  41)  in  a  feldspar  quany,  at  Nohl,  Sweden. 
Named  for  l^f.  0.  W.  Blomstrand  of  Lund.  [Apparently  distinct  from  other  known 
minerals  of  this  group,  but  needs  further  ezaminaaon.  J 

Bollvite.  DomeyJco,  6th  App.  Min.  Chili,  p.  19,  1878.  Described  in  some  detaQ  as  a 
bismuth  oxysulphide,  BigO*  witn  Bi^Ss.  It  is  derived  from  the  oxidation  of  the  sulphide 
bismuthinite,  and  is  of  very  uncertein  composition.    The  description  would  apply  to  a  mix- 
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tnrc  of  the  oxide  "with  the  ordinal  snlphide,  which  is  enclosed  in  it,  and  it  is  very  improb- 
able that  they  are  in  chemical  combination.  The  uncertain  character  of  the  mineral  seems 
to  have  been  later  accepted  by  DomeyJco,  for  in  the  3d  Ed.  of  his  Mineralogy  (1870,  p.  804) 
the  occorrenoe  is  only  mentioned  briefly,  and  wiUiout  any  name.  Locality,  mines  of  Tazna, 
in  the  province  of  Ghoroloqne,  Bolivia. 

BOMBICCITB.— App.  IL,  p.  8. 

BoBACiTE,  Min.,  p.  595;  App.  II.,  p.  8.— The  question  as  to  the  true  explanation  of  the 
long  recognized  *<  optical  anomalies'^  of  boracite  has  been  recently  discussed  by  Mallard, 
Ann.  Min.,  VII.,  x.,  93,  1876;  and  Bull.  Soc.  Min.,  ii.,  147;  E,  Geinitz,  J.  Min.,  1876, 
484;  1877,  894;  Baumhauer,  Z.  Kryst.,  iu.,  837,  1879;  Kkin,  J.  Min.,  1880,  ii.,  209;  1881, 
I.,  289. 

Gkinitz  shows  that  (contrary  to  the  earlier  explanation)  unaltered  boracite  is  anisotropic; 
Mallard  makes  the  species  pseudo-isometric,  explaining  the  optical  phenomena  by  tiie 
grouping  of  twelve  orthorhombic  individuals  (as  remarked  by  Klein  this  hypothesis  was 
proposea  by  Hartmann  in  1826).  Baumhauer  reaches  a  conclusion  somewhat  similar  to  that 
of  Mallard  on  the  basis  of  the  results  of  etching  experiments.  Klein,  however,  seems  to 
settle  the  question  conclusively  in  favor  of  the  true  isometric  character  of  the  specie&  He 
shows,  for  example,  that  the  interior  optical  structure  does  not  correspond  to  the  exterior 
planes;  that  the  distribution  of  the  etching  figures  does  not  depend  on  the  interior  optical 
limits;  and  further,  that  upon  an  increase  of  temperature  the  former  optical  limits  dis- 
appear or  become  indistinct,  and  that  the  optical  fields  chanse  their  position  without  affect- 
ing the  form  of  the  etching  figures.  He  concludes  that  all  the  optical  anomalies  can  be 
explained  by  the  internal  tension  produced  in  the  conzso  of  the  groirth  of  the  crystaL 

BoiLUL'^Min.,  p.  597;  App.  U.,  p.  8. 

BoBDosETE. — See  Amalgam,  p.  4;  also  App.  H.,  p.  8. 

BoEViTB,  Min.,  p.  94;  App.  II.,  p.  8.— Analyses  from  Swedish  localities  quoted  b^r  CUue, 
Qeol.  FOr.  F5rh.,  u.,  526,  1875.  Kelation  to  lu^etite  discussed,  Nordenstrdm,  ib.,  iv., 
841,  1878. 

BoxTLANGBRirE. — Min.,  p.  99;  App.  IL,  p.  8. 

BouBKONTTE,  Min.,  p.  96;  App.  IL,  P-  8. — Chyst  IMbram  and  Waldenstein.  v,  Ze- 
pharavich.  Lotos,  1876  (J.  Min.,  1876,  655,  556).  Nagyag,  ixm  Bath,  Z.  Kryst.,  i.,  602, 
1877.  Horhausen,  etc.,  Oroth,  Min.-SammL  Strassburg,  p.  61,  1878.  Keudorf,  Harz, 
V.  Kokscharof,  Min«  Russl.,  viii,  128,  1881. 

AnaL,  Prubram,  ffehnhacker,  Min.  Mitth.,  1875,  86. 

BoussiNGAULTTTE,  Min.,  p.  685;  App.  IL,  p.  8.— A  related  salt  analyzed  by  Goldsmith, 
Proc.  Ac.  Nat.  Sc.  Philai,  1876,  26i 

BowENiTE,  Min.,  p.  465.— Prom  New  Zealand,  Bertaerth,  Ber.  Ak.  Wien,  Ixxx.,  116, 1879. 

BowUngita.    Z  B.  Bdnnay,  Min.  Mag.,  L,  154,  1877. 

Massive,  consisting  of  minute  crystals.  Soft,  feel  like  steatite.  G.  =  2*282-2-290. 
Color  deep  green.  In  thin  sections  semi-transparent  Analyses:  1,  2,  8,  4,  Hannay;  5, 
Young,  Trans.  GeoL  Soc.  Glasgow,  ii.,  212: 


SiO, 

A1,0, 

Pe,0, 

FeO 

9-57 

CaCO. 

H,0 

1. 

Bowling   G.n  2-288 

84-82 

1807 

8-65 

6-81 

5-14 

22-70  =  100-26. 

2. 

(t    ^ 

85-06 

16-85 

8-92 

6-95 

10-22 

4-89 

21-85  =    99-76. 

a 

Cuthbm   G.  =2  29 

85-66 

1509 

5-22 

702 

12-41 

6-02 

19-89  =  100-81. 

4. 

(( 

85-82 

1614 

485 

6-99 

11-73 

4-87 

19-63  =  100-08. 

6. 

Cathcart 

81-95 

15-40 

.... 

21-40 

20-95 

4-80 

[6.801  =  100-00. 

Analysis  5,  bv  Young,  is  said  to  have  been  made  on  the  same  material  as  that  examined 
by  Hannay  I    fx>und  at  Bo  wling,  near  Dumbarton,  on  the  Clyde,  and  from  the  Cuthbin  hillSy 
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Scotland,  -where  it  forms  little  veins  in  dolerite,  being  intimately  associated  with  chryso- 
lite, from  which  it  may  have  been  formed.  Heddle  (Trans.  Soc.  Edinb.,  xxix.,  97,  1€??9), 
gives  two  analyses  of  the  original  mineral,  of  which  the  following  is  one:  SiOs  38*08, 
AUO3  6 26,  Fe,0,  4-36.  FeO  4-97,  MnO  023,  CaO  297.  MgO  21-46,  K,0  0*95,  Na,0  0-11, 
HaO  20-48  =  99-97  (HaO  at  100%  12-31).  He  concludes  that  Hannay's  analyses  were 
erroneous,  and  that  the  mineral  is  reallv  a  saponite.  [The  describer  suggests  a  doubt  a»  to 
the  purity  of  the  original  material,  which  is  a  suggestion  the  accuracy  of  which  no  one 
will  question.] 

Brackebuschite.— See  Des  Gloizite,  p.  86. 

Braunite,  Min.,  p.  163.~AnaI.,  Nagpur,  India,  F.  B.  Mallei,  Bee.  Geol.  Snrv.  India, 
xii.,  73,  1879.    See  also  Pyrolusite,  p.  99. 

Bravaisite.    K  MaUard,  Bull.  Soc.  Min.,  L,  5, 1878. 

Orthorhombic  (on  optical  grounds);  in  thin  layers  and  schistose  masses  consisting  of  fine 
crystalline  fibres,  mostly  parallel  in  position.  H.  =  1-2.  G.  =  2*6.  Oolor  gray  to  greenish 
^y.  Double  refraction  negative,  strong;  2  Ea  =  40"*.  Unctuous  to  the  touch.  Paste- 
like when  wet.    Analysis: 

SiO,         AUO,        Fe«Oa       CaO         MgO        K,0  H,0 

51-4  18-9  40  2-0  8-3  6-5  13-8  =  99-4. 

The  formula  deduced,  after  the  deduction  of  the  iron  as  due  to  the  presence  of  pyrites, 
is  B4  [AlajaSisOae  +  8  ao.  B.  B.  fuses  easily  to  a  white  fflass.  In  the  closed  tube  gives 
off  water  and  becomes  brown.  Partially  attacked  by  acias.  Found  in  layers  in  the  coal 
and  bituminous  schists  of  Noyant  (Allier  Dept.^,  France.  Named  after  the  French  crystal- 
lographer  M.  Bravais.    [Near  some  varieties  of  glauconite.] 

Breislaeitb,  Min.,  p.  216.  According  to  v,  LtuatUx  (J.  Min.,  1878,  880)^  to  be  nfened 
to  amphibole  instead  of  to  pyroxene. 

Breunerite,  Min.,  p.  686.— Oryst,  v.  K6k»dKarof,  Mia  Eussl.,  vii.,  181,  221,  1878. 

BROCHAinTTE,  Miu.,  p.  664;  App.  II.,  p.  9. — Optical  properties  determined  (orthorhom- 
bic?), Bertrand,  Bull.  Soc.  Min^  iii^  56,  1880. 
From  Pisco,  Peru,  anal,  by  Mannmgton,  SemmonSf  Min.  Mag.,  iv.,  259,  1881. 
Made  artificially,  Meunier,  C.  R.,  IxxxvL,  686,  1878. 

Bronzite,  Min.,  p.  208;  App.  II.,  p.  9.— AnaL,  Dun  Mt,  New  Zealand,  Hilger,  J.  Min., 
1879,  129. 

Brookite,  Min.,  p.  164 ;  App.  11.,  p.  9,—MaUard  (Ann.  Min.,  VIL,  x.,  184,  1876), 
regajds  the  three  forms  of  titanium  dioxide — ^brookite,  octahedrite,  and  rutile — as  having  the 
same  primitive  form  (monoclinic),  and  argues  that  the  differences  between  the  species,  in 
the  forms  of  the  crystals  and  in  physical  clmracters,  are  due  to  the  different  ways  in  which  the 
indi%dduals  are  grouped  together.  Scfirauf  (Ber.  Ak.  Wien,  Ixxiv.,  535,  1876),  after  an 
extended  study  of  crystals  from  different  localities  concludes  that  they  are  all  monoclinic 
and  isomorphous  with  wolframite;  he,  however,  distinguishes  among  them  three  types 
varying  in  the  crystallographic  constants  (this  result  was  announced  earlier,  see  App.  11.,  p.  9; 
also  J.  Min.,  1877,  800;  1878,  50).  Later  (Z.  Kryst,  i.,  274,  1877)  he  discusses  the  optical 
characters  of  the  species  in  their  relation  to  the  crystalline  system.  The  conclusioDS  of 
Schrauf  are  questioned  by  Oroih  (Min.-Samml.  Strassburg,  109,  1878),  and  measurements 
by  Backing  are  quoted  agreeing  with  the  orthorhombic  form.  Vora  Rath  earlier  (Pogg. 
Ann.,  clviii.,  405,  1876)  found  crystals  from  Atliansk  to  be  orthorhombic. 

See  also  BBeudohrookite,  p.  97. 

Brucite,  Min.,  p.  175;  App.  II.,  p.  9.— Pyro-electrical  properties,  Hahkei,  Wied.  Ann, 
vi. .  53, 1879.  Calculation  of  the  indices  of  refraction  by  a  method  based  upon  the  measured 
diameters  of  the  rings  observed  in  the  axial  interference  figures  in  a  plate  of  known  thick- 
ness, Bauer,  Ber.  Ak.  Berlin,  1881,  958. 
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An  aaaL  of  a  partially  decomposed  brncite  from  Siebenlehn,  near  Freiberg,  gave  Peter- 
sen: MgO  88»2TFeO  18-73,  CO,  7*88,  H,0  80-46,  SiO,  416,  Al.Os,  CaO  tr.  =99-64. 
After  deducting  the  SiO«  as  quartz,  and  24*49  p.  c.  hydromasnesite  believed  to  be  present 
as  a  decomposition  product,  and  after  calculating  the  remainder  to  100,  the  result  is  MgO 
89-89,  FeO  24*92,  HiO  86*19  =  100.  This  is  called  eibenbbucix.  Sandberger,  J.  Min., 
1880,  iL,  288. 

Bonsenin.— -See  Krennerite,  p.  66. 

BUSTAMBNTITB.— App.  II.,  p.  9. 

Byeretb.— App.  II.,  p.  9. 

Bttowmitb.— App.  n.,  p.  9. 

Gabrertte,  Min.,  p.  661;  App.  11.,  p.  9.»Fiom  zinc  mines,  Laorium,  Greece,  opt. 
exam,  by  Dea  CloizeattXj  showing  isomorphism  with  erythrite;  anaL  hj  Damcmr,  corre- 
sponding to  the  formula  R,As,Oe  +  8 aq. :  As,0»  41*40,  mO  28*72,  Ck)0  tr.,  FeO  201,  MgO 
4-64,  H*0  2811  =  99*88  (BulL  Soc.  Min.,  i.,  76, 1878). 

Cacbsutaite.— App.  n.,  p.  9. 

CACHEmuTB.  Domeyko,  Min.  Chili,  8d  ed.,  p.  402, 1879.  See  App.  U.,  p.  9,  and  Syst. 
Min.,  p.  798. 

Cacholono,  Min  p.  199;  App.  U.,  p.  d.-^Nordenakidld,  (Efv.  Ak.  Stockholm,  zzxi., 
May  18,  1874. 

Caoozemite,  Min.,  jp.  684;  App.  n.,  p.  9.— AnaL  by  Nies  of  a  related  mineral  from  the 
Eleonore  mine,  near  Giessen,  JSlreng,  J.  Min.,  1881,  i.,  106. 

Calamine,  Min.,  p.  407;  App.  II.  p.  9.— Oryst,  Altenberg,  Sdigmcmn,  Z.  Kryst.,  L, 
842,  1877. 

According  to  Fock  (Oroth,  Tabell.  Uebers.  Min.,  1882,  p.  84),  unchanged  at  840°  C,  and 
loses  water  only  at  a  red  heat. 


Calaterfte,  Min.,  p.  796;  App.  II.,  p.  9. — AnaL,  Ke3rstone  and  Mountain-Lion  mines, 
Colorado,  Qenth,  Am.  Phil.  Soc.,  Philad.,  xvii.,  117,  1877  (or  Z.  Kryst.,  ii.,  6):  Te  57-82, 
Au  38*75,  Ag3  08,  V.O,  0  05,  PeO  080,  AlaO,,  MgO,  etc.,  0*55  =  100  (4*96  p.  c.  ouartz 
deducted).  Formula  (Au,  Ag)  Te,,  with  Au  :  Ag  =  7  : 1,  this  requires  Te  57-98,  Au  89*01, 
Ag3*06.    Occurs  in  smaJl  imperfect  crystals,  imbedded  in  quartz.    H.  =2*5.    O.  =  9.048. 

See  also  Krennerite,  p.  66. 


Calcitb,  Min.,  p.  670;  App.  II.,  p.  9  —OrysLj  EsMenbera,  Min.  Not.,  ziL,  18  et  eeq., 
1875.  V.  Kokscharot,  Min.  Kussl.,  yii.,  69,  1876.  Brigels,  Tavetsch,  Klow,  J.  Min.,  1816, 
413.  Yellowstone  Park,  coated  with  quartz  crystals  in  parallel  position,  E,  S»  Dana,  Am. 
J.  Sc.,  III.,  xii.,  448, 1876,  or  Z.  Kryst.,  i.,  89.  Ahrenthal,  Tyrol,  vam  Bath,  Pogg.  Ann., 
civ.,  48,  1875;  Elba,  etc.,  Poge.  Ann.,  clviii.,  414,  1876  ;  Bergen  Hill,  N.  J.,  td,  Z. 
Kryst.,  L,  604,  1877;  Brazil,  twins  (pseudomorph),  id.,  Z.  Krysi.,  ii.,  187,  1878.  Qroth, 
Min.-SammL  Strassburg,  p.  119,  18^.  Reichenstein,  Silesia,  Hare,  Z.  Kryst.,  iv.,  299, 
1879.  Bldbere,  v.  Zepharovich,  Lotos,  1878.  Lancashire,  wm  Bath,  Ber.  nied.  Ges. 
Bonn,  Jan.  8,  1881. 

Monograph  with  list  of  obserred  and  of  new  planes  on  crystals  from  many  localities, 
Irhy,  Inaug.  Diss.,  Bonn,  1878  (Abstr.  in  Z.  Kryst.,  iii.,  612,  1879). 

Twinning  {-\R)  produced  artificially,  Bawnha/uer,  Z.  Kryst,  iii.,  688,  1879;  Brezina, 
ib.,  iv.,  618,  1880. 

Thermo-electric  properties  investigated,  ffankel,  Fogg.  Ann.,  clvii.,  156, 1876.  On  the 
relation  between  the  different  crystalline  forms,  Schctrif,  Ahh&rkdl.  Senck.  Ges.,  x.,  1876; 
Jahresb.  Senck.  Ges.,  1879-80,  p.  118. 

lAngban,  Sweden,  anal.,  CaCO,  87-14,  MnCO,  1006,  BaCO,  204  =  99 24,  £lf6gren, 
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Geol.,  For.  FSrh.,  iv.,  Ill,  1878.  Lindgren  found  1*00  p.  c.  ZnCOa  in  calcite  from  lAag- 
ban,  ib.,  v.,  557,  1881.  Anal,  of  so-called  onyx  from  Tecali,  Mexico,  Damour,  0.  £, 
Ixxxii.,  1085,  1876;  Barcena,  Proc.  Am.  Nat.  So.  Phil.,  1876,  166.  Analyses  of  calcite 
and  other  rhombohedral  carbonates.  Reddle,  Trans.  Acad.  £d.,  xzriL,  488,  1876. 

<*  Isomorphism  "  with  soda  nitre  and  relation  to  the  other  rhombohedral  carbonates  dis- 
cussed, Tschermctk,  Min.  Petr.  Mitth.,  iv.,  99,  1881. 

See  also  Thinoliie,  p.  51. 

Oalcozincite.  Shepard,  Contrib.  Min.,  Amherst,  1876  (Am.  J.  Sc.,  III.,  xiL,  281X  A 
substance  described  as  having  a  fine  granular  to  columnar  structure,  light  orange  yellow 
color.  H.  =  3  5.  G.  =  3-95.  Anal.:  ZnO  81*00,  CaO  756,  CO,  580,  H,0  4-26,  MnO 
tr.  =98*62.  Eflferresces  slightly  with  acid.  From  Stirling  Hill,  New  Jersey.  [5*8  CO, 
requires  CaO  7*4  for  CaCOs — tne  substance  is  doubtless  a  mechanical  mixture  of  sdncite 
and  calcite.] 

Caledomitb.— Min.,  p.  625;  App.  II.,  p.  10. 

Calladote.— See  Variscite,  p.  128. 

Calomel,  Min.,  p.  111.— Oryst.,  El  Doctor,  Mexico,  Websky,  Ber.  Ak.  Berlin,  1877, 
461. 

The  occurrence  of  native  oorrosiye  sublimate  (HgCla)  is  reported  by  Besnou  near  Iqniqne, 
in  the  desert  of  Atacama;  the  determination,  however,  was  baced  only  on  some  qualitative 
trials,  Assoc.  Franc.  Adv.  So.,  1878,  588. 

OalTonigxite.— See  I)/roluaite,  p.  99. 

Cangrdute,  Min.,  p.  829 ;  Am).  II.,  p.  lO.^-Bauff  (Z.  Kryst.,  ii.,  456, 1878)  has  sub- 
jected the  original  cancrinite  of  Miask  to  a  thorough  microscopic  and  chemical  examina- 
tion, and  A.  Koch  (J.  Min.  Beil.  Bd.,  i ,  144,  1880)  has  done  the  same  for  that  occurring  in 
the  syenite  of  Ditr6,  Transylvania.  Both  show  that  there  is  every  reason,  both  as  regards 
the  pnysical  characters  and  the  constancy  of  chemical  composition,  to  consider  the  mineral 
as  an  original  species,  and  not  as  a  decomposition  product  arising  from  the  action  on  nephe- 
lite  of  a  carbonated  solution.  The  observations  of  Koch  on  the  behayior  of  a  thin  section, 
when  treated  with  HCl,  are  especially  conclusive  as  showing  that  the  COs  is  present,  not  as 
calcite  mechanically  mixed,  out  as  a  true  element  in  the  composition  of  the  silicatei 
Analyses  :  1,  Bauff  ;  2,  Koch  : 

SiO,    AlaO,   Fe,0,  CaO    Na,0   K,0    CO,    H.O 

1.  Miask,  G.  =  2 450,  (f)      8728    28*20    044    695    17*75    0*20    616    4-03  =  101*01. 

2.  Ditr^  88-58    28*72     tr.     524    12*22    5*23         878        =    «8-77. 

The  formula  deduced  by  Rauflf  is  Nag  fAl^LSiaO^  +  2Ca(Na,)C0,  +  8H,0,  and  that  of 
Koch  for  the  Ditr6  mineral  is  Na.K,  [Al,].  SinO*,  +  2Ca  (Na,)C0,  4-  4H,0.  Banff  finds 
the  ratio  in  the  carbonate  of  Ca :  Ka,  =  8:1,  and  Koch  7  : 1. 

Cabbonyttbine.— App.  H.,  p.  10. 

Cabnallite.— Min.,  p.  118  ;  App.  II.,  p.  10. 

-AnaL,  Meuville,  Ardennes^  de  Kaninekj 


Carpholtte,  App.  II.,  p.  10  ;  Min.,  p.  419.— Ani 
Bull.  Ac.  Belg.,  II.,  xlv.,  15,  1878 ;  xlvii.,  564,  1879. 


Oarsrlnite.    C.  ff.  LundtOrSm,  Geol.  F6r.  F5rh.,  ii.,  178,  228,  1874.  .  ^  ^^ 

Massive.    H.  =  8-8*5.    G.  =425.    Lustre  masy.     Color  brown  to  yellowish  brown. 
Streak  yeUowish  white.    Fracture  splintery.    Analysis  : 

AsaO.        PbO        MnO       FeO       CaO        MgO       CO,        CI       insol. 

47*i7       10*52       15-83       0-54       16*40       4*25       886       007       0-65=99-2a 
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This  corresponds,  though  only  approximately,  to  the  general  formula  BsAssOb,  after 
deducting  the  calcium  carbonate.  B.  B.  fuses  easily  to  a  black  slag,  giving  reactions  for 
arsenic,  lead,  and  manganese.  Dissolves  readily,  with  slight  effervescence  in  nitric  acid. 
Occurs  intimately  mixed  with  calcitc  and  hausmannite,  at  Langban,  Wermland,  Sweden. 
Named  from  xapvtvo^t  mU-broum.  Sjogren  remarks  that  berzeliite  occurs  with  caryinite, 
and  sometimes  enclosii^  it.  He  finds  the  berzeliite  isotropic  (isometric),  and  the  caryinite 
anisotrope  (raonodinic  ?),  and  as  the  two  species  have  analogous  composition,  he  suggMts 
that  the  former  may  have  been  formed  from  the  latter  (Geol.  Ffir.  FOrh.,  ii.,  588,  1875). 
Lindgren  (ib.,  v.,  556,  1881),  however,  describes  the  wa^r  in  which  the  minerals  occur 
t^tner,  and  concludes,  for  certain  cases,  that  the  caryinite  is  altered  into  berzeliite. 
r&i<&  genetic  relation  between  caryinite  and  berzeliite  merits  further  examination.] 

According  to  Dea  Cloizeaux  (Bull.  Soc.  Min.,  iv.,  56, 1881),  the  mineral  has  two  cleavages, 
at  an  angle  of  130°.  2B  .:=  ^V  58'  to  4T.  Dispersion  p  >  v,  also  horizontal  (hence  mono- 
clinic). 

Cassinitb.— See  Feldspar  Group,  p.  46. 

Cassiteritk,  Min.,  p.  157;  App.  II..  p.  10.— Oryst.  monograph,  with  a  list  of  all  ob- 
served planes,  also  analysis,  Beeke,  Min.  Mitth.,  1877,  244.  Oroth,  Min.-SammL,  Strass- 
burg,  p.  104,  1878.    Schlaggenwald,  v.  Zepharovich,  Lotos,  1880. 

Occurrence  of  tin  stones  in  Cornwall,  Collins,  Min.  Mag.,  iv.,  1,  108, 1880.  From 
CJoosa  Co.,  Ala.,  Shepard,  Am.  J.  Sc.,  xx.,  56,  1880.  From  Tasmania,  Gotdd,  Q.  J.  G. 
Soc.,  xxxL,  109,  18. 

Castillite.  Not  castillite  of  Kammelsberg  (Min.,  p.  46),  but  synonym  of  guanajuatite 
(q.  v.,  p.  58),  Domeyko,  Min.  Chili,  8d  Ed.,  p.  310,  1879. 

Castosite. — See  Betalite,  p.  91. 

Celadokite,  Min,,  p.  468. — ^Analyses,  in  igneous  rocks  of  Scotland,  HeddU,  Trans.  Roy. 
Soc.  Ed.,  xxix.,  102,  1879. 

Oelestialite.  J.  Latvrence  Smithy  C.  R.,  Ixxxi.,  1056,  1875.  On  treating  the  graphite 
from  the  interior  of  the  meteoric  iron  oif  Sevier,  Tenn.,  with  eth?r,  Smith  obtained 
small  quantities  of  acicular  crystals  having  a  peculiar  odor,  mixed  with  some  small  rounded 
points.  These  he  regards  as  identical  witn  crystals  obtained  from  the  iron  of  Alais,  France 
(Mar.  15,  1806),  by  Roscoe  (Proc.  Lit.  Phil.  Soc.  Manchester,  iii.,  57,  1863).  Smith  has 
obtained  the  same  crystals  from  the  Alais  meteorite.  In  the  closed  tube  he  finds  that  they 
fuse  at  115*'-120",  and  at  a  higher  temperature  the  sulphur  is  sublimed,  and  a  black  residue 
left  behind.  He  regards  these  crystals  as  proof  of  the  presence  of  a  sulpho-hydrocarbon, 
for  which  he  proposes  the  name  celestulite.  Roscoe  (1.  c.^  found  that  1'94  p.  c.  of  the 
meteorite  dissolved  in  ether,  and  from  the  solution  he  obtained  crystals  melting  at  114°  C, 
and  in  two  forms :  acicular,  which  he  considered  as  near  to  kSnlite  (Min.,  p.  737),  and 
rhombic,  which  he  identified  as  free  sulphur. 

Celestite,  Mm.,  p.  619  ;  App.  II.,  p.  10. — Oryst., twins,  Sicily,  KenngoU,  J.  Min.,  1875, 
293.  Neminar  (boirtocelestite),  Min.  Mitth.,  1876,  59.  Qryst.  and  optical  exam.,  Jtthnde, 
near  (Jdttingen,  Bdbcoek,  J.  Min.,  1879,  835.  Perticara,  ScKmidt,  J.  Min.,  1881,  ii.,  169 
ref.,  (or  Z.  Kryst.,  vi.,  99).    Ville-sur-Saulx,  v.  Lascmh^  Z.  Kryst.,  v.,  203,  1881. 

Effect  of  heat  on  indices  of  refraction,  Arzruni,  Z.  Kryst,  i.,  177,  1877.  Pyro-electrical 
characters,  Sdnkely  Wied.  Ann,  vi,  54, 1879. 

Anal.,  occurrence  in  marl  at  Bristol,  England,  Stoddo/rt,  Min.  Mag.,  i.,  4,  1876.  Clifton, 
•     '     '  -       -^ -^^   ^^-^     "       'atBdr'sT""     -'    ^      ^ 


England  (barytocelestite).  Collie,  lb.,  ii.,  220,  1879.  Found  at  BelTs  Mills,  Blair  Co.,  Pa. 
(not  Frankstown,  Huntington  Co.).  Recent  formation  at  Bourbon  d'Archambault,  de 
Gouvenain,  C.  R.,  Ixxx.,  1299,  1875. 

Centrallassite,  Min.,  p.  796.— Composition  discussed.  Sow,  Phil.  Mag.,  V.,  i.,  128, 
1876. 

Ceraeoyrite,  Min.,  p.  114 ;  App.  II.,  p.  10. — A  mercurial  variety  of  cerareyrite,  from 
the  mine  **  la  Julia,"  of  the  Cerro  de  Caracoles,  Desert  of  Atacama,  is  described  by  Domeyko 
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(Ann.  d.  Min.,  VII.,  x.,  15,  1876;  or  Min.  Chili,  3d  Ed.,  1879,  p.  416).  Amorphous, 
forming  irregular  masses.  Lustre  waxy,  less  brilliant  than  the  pure  chloride.  Color  on 
the  fresh  f racttire  reddish,  yellowish,  or  hair-brown,  becoming  nearly  black  on  exposure. 
Malleable  and  sectile,  but  less  so  than  ordinary  cerargyrite.  Can  be  crushed  in  a  mortar, 
yielding  a  bright  yellowish  powder.    The  mean  of  two  analyses  gare  : 

Ag  Hg  CI  Nad        FeaOs    SiOs(insoL)    CaCO,  and  loss 

66-68  2-20  22-64  1*75  160  107  [406]     =     100. 

*^     .  ^  -» 

According  to  Moesta,  the  cerargyrite  of  Los  Bordos,  Copiapo,  contains  1*81  p.  c.  of  mer- 
cury. 

CKRB0IJTE.--App.  II.,  p.  10. 

Cbrite,  Min.,  p.  418  ;  App.  II.,  p.  10. — ^AnaL  by  Stolba and  Kettner,  of  cerite  from  Bast- 
nfts,  giving:  SiO,  1818,  CcaO,  33-25,  LaaO,  +  Di,Oa  34-60,  FeO  8-18,  CaO  1-69,  H,0  5-18  = 
96-08,  Ber.  B6hm.  Ges.,  p.  872,  1879. 

Ceeussite,  Min.,  p.  700  ;  App.  II.,  p.  11.— Oryst,  twins,  Sadebech,  Pogg.  Ann.,  cItI, 
558,  1875.  Oroth,  Min.-Samml.,  Strassburg,  p.  133,  1878.  Rodna,  Trans^vania,  Vrba, 
Z.  Kryst.,  ii.,  157,  1878  ;  Krenner,  ib.,  ii.,  804.  Mine  Friedrichssegen,  near  Ems,  Kassau, 
Selignumny  Verb.  Nat,  Ver.  i3onn,  xxxiii.,  244,  1876,  and  xxxv.,  175,  1878  ;  also  J.  Min., 
1880,  i.,  187.    Bleiberg,  v,  Zejohanmeh,  Lotos,  1878. 

Eecent  formation  at  Pompeii,  de  Luea,  C.  R.,  Ixxxiv.,  1457,  1877. 

Ceevantite,  Min.,  p.  187. — Occurzenoe  in  Sevier  Co.,  Ark.,  Dunningion.  Amer.  Assoc., 
1877,  182, 

Chabazite,  Min.,  p.  434;  App.  II.,  p.  11. — Becke  has  studied  minutely  the  optical 
characters  of  chabazite  crystals  from  different  localities,  and  concludes  tnat  the  long 
recognized  optical  anomalies  are  to  b<^  explained  by  the  assumption  of  a  complicated  twin- 
ning of  triclinic  individuals;  this  twinning,  however,  is  according  to  the  accepted  princi- 
ples (analogous  to  aragonite),  and  does  not  require  any  new  hypothesis  as  ^at  ox  Mal- 
lard. He  finds,  for  example,  that  a  basal  section  in  polarized  light  shows  a  compoeL- 
tion  of  six  differently  orientired  individuals,  of  which  the  extinction  directions  of  two 
neig:hboring  portions  are  symmetrically  arranged  with  reference  to  the  line  of  union.  A 
section  parallel  to  a  rhombohedral  plane,  under  the  same  conditions,  is  divided  into  two 
parts  along  the  shorter  dia^nal.  For  further  details  see  the  original  paper  (Min.  Petr. 
Mitth.,  ii.,  391,  1879),  or  the  abstracts  (Z.  Kryst.,  v.,  377,  and  J.  Min.,  1880,  ii.,  135). 
Streng  (see  below)  also  discusses  the  same  problem,  but  without  arriving  at  so  definite  a 
conclusion.  Becke  finds  gmelinite  related  in  structure  to  chabazite,  while  her8chelite(q.  v.) 
differs  from  both,  and  to  the  latter  levynite  is  probably  related.  Dea  Clcizeaux  (BulL 
Soc.  Min.,  iv.,  259,  1881)  has  examined  optically  the  haydenite  of  Baltimore,  double- 
refraction  positive. 

Discussion  of  chemical  composition  with  several  analyses  (by  Burkhardt  and  Hammers- 
chlag),  Streng,  Ber.  Oberhess.  Ges.,  xvi.,  74,  1877  (aostr.,  Z.  Kryst.,  i.,  519,  1877);  he 
shows  the  variation  in  composition  (e.  g.  of  4-4  p.  c.  in  SiOa),  and  argues  from  it  that  this 
and  the  related  species  (phacolito,  gmelinite,  levynite)  may  be  regarded  as  varying 
isomorphous  mixtures  of  two  end  compounds,  as  Has  been  assumed  in  the  case  of  the 
triclinic  feldspars. 

AnaL,  Cs6diberg,  Hungary,  Koch,  ZS.  G.  Ges.,  xxviii..  304,  1876.  Lausanne,  in  a 
gelatinous  condition  (Bischoff),  Benevier,  BuU.  Soc.  Vaud.,  II.,  xvi.,  15,  1879.  Branch- 
ville,  Conn.  (Penfield),  Brush  and  Dana,  Am.  J.  Sc.,  xviii.,  49,  1879.  Elba,  Sansoni,  Att. 
Soc.  Toac.,  iv.,  316,  1879. 

Recent  formation  at  Bourbonne-les-Bains,  Daubrie,  C.  R.,  Ixxx.,  606,  1875;  at  Qran, 
Algiers,  ib.,  Ixxxiv.,  157,  1877. 

Chalcoctte,  Min.,  p.  52. — ^Recent  formation  at  Bourbonne-les-Bains,  DauMe,  C.  E., 
Ixxx ,  462,  1875;  see  also  xciii.,  572,  1861. 
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Ohalcomenite,  Des  Clotzeaux  and  Damour,  Bull.  Soc.  Min.,  iv.,  51,  1881. 

Monoclinic;  in  isolated  crystals  and  crystalline  crusts.  I  A  2  =  lOS**  gC.  0  A  *-*  = 
89**  9'.  Commonly  in  prismatic  crystals  terminated  by  the  basal  plane  and  1-*.  Optic 
axial  plane  parallel,  and  acute  (negative)  bisectrix  perpendicular,  to  the  horizontal  edge 
O  I  t-t.  An^e  small,  dispersion  strong  p  <v;  so  that  in  the  polariscope  with  a  green  glass 
the  lemniscates  have  the  form  of  circular  rings  traversed  by  a  black  cross,  while  with  a  blue 
glass  they  take  the  form  of  ellipses  elongated  normal  to  the  plane  of  polarization.  G.  = 
B"ld.   Color  bright  blue.    Transparent.    Analysis,  Damonr  (Bull.  Soa  Hin.,  iv.,  167, 1881): 

SeOa  CuO  HaO 

4812  35-40  15-80  =  98-82. 

Corresponding  to  the  formula  CuSeOs  +  2aq  or  a  copper  selenite,  an  example  of  a  group 
of  compounds  not  before  met  with  in  mineralogy.  B.  B.  on  charcoal  fuses  to  a  black  slag, 
giving  off  selenium  fumes,  and  coloring  the  f^e  deep  blue.  In  the  closed  tube  yields  a 
Bttle  water  and  a  sublimate  of  SeO^  in  white  needles.  In  salt  of  phosphorus  gives  m  0.  F. 
a  greenish  blue  glass,  which  becomes  blood-red  when  reduced  witn  the  addition  of  metallic 
tin.     Soluble  in  acids. 

Occurs  in  minute  crystals  in  the  various  selenides  of  silver,  copper,  and  lead,  which  are 
fonnd  in  small  veins;  Cerro  de  Cacheuta,  Mendoza,  Argentine  Republic.  Often  inti- 
mately mixed  with  aznrite,  iron  oxide,  and  lead  carbonate,  which  have  been  formed  by  the 
alteration  of  the  selenides  and  of  the  pyrites  which  form  the  gangne. 

MM.  Friedel  and  Sarasin  have  succeeded  in  forming  artifldally  (BuU.  Soc.  Min.,  iv.,  176, 
225, 1881)  a  copper  selenite  having  the  same  form  and  compoeition  as  chalcomenite,  and 
another  diffenng  in  crystalline  form. 

Chalcomiclite. — App.  II.,  p.  11. 

Chalcomorphite.— App.  11.,  p.  11. 

Ohalcophanite.    G.  E,  Moore,  Amer.  Chemist,  July,  1875. 

Khombohedral;  in  druses  of  minute  tabular  crystals.  R  aE  =  1H°  80',  EaO  = 
103°  48';  i  =  3'5267.  Also  in  foliated  aggregates;  in  stalactitic  and  plumose  forms. 
Cleavage  basal  perfect.  H,=2-5.  O.  =  3-907.  Lustre  metallic,  brilliant.  Color  bluish 
to  iron  black.  Streak  chocolate  brown,  dull  Opaque.  Flexible  in  thin  laminas.  Analyses: 
1,  of  crystals;  2,  of  the  stalactitic  form: 

MnOa  MnO  ZnO  Fe^O,  H,0 

1.  69-94  6-58  (1)2170  0-25  11 58  =  10005. 

2.*    (i)  61-57  4-41  20-80  ....  1266=   99*44 

*  After  dedaction  of  1*27  p.  c.  limonite  as  imparity. 

Formula  (Mn,  Zn)0  +  2MnOa  +  2aq.    If  half  the  water  bo  made  basic,  the  formula  may 

be  written  2(R  +  R)  Oj  +  aq,  which  is  equivalent  to  2[Ra]  0»  +  aq.  In  the  closed  tube 
gives  off  water  and  oxygen,  exfoliates  slowly,  and  chances  to  a  golden  bronze  color.  B.  B. 
becomes  yellowish  bronze  to  copper  red  in  color,  and  fuses  shghtly  on  the  edges.  With 
borax  a  manganese  bead;  on  charcoal #rith  soda  a  zinc  coating. 

Occurs  at  the  calamine  deposits  of  Sterling  Hill,  N.  J.  It  is  a  product  of  the  decom- 
position of  franklinite.  Named  from  x^^^o^9  ^rasa,  and  q>aiya),  to  a^tpear,  in  allusion  to 
the  change  of  color  on  ignition. 

Chalcopyrite,  Min.,  p.  65;  App.  II.,  p.  11.— Oryst.,  v,  Kohscharof,  Bull.,  Soc.  St.  Pet., 
xix.,  562,  1875.  With  tetrahednte  in  parallel  position,  Sadebeek,  Ber.  Ges.  Nat.  Pr. 
Berlin,  Oct,  1878  (J.  Min.,  1879,  154).     Groth,  Min.-Samml.,  Strassburg,  p.  58,  1878. 

Recent  formation  at  Bourbonne-les-Bains,  Daubr^,  C.  R.,  Ixxx.,  463, 1875 ;  do.  at  Bour- 
bon d'Archambault,  de  Gouvenain,  ib.,  p.  1297. 

CEALCOPYRItHOTrrE. — App.  II.,  p.  11. 
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Chalcosiderite.  MashelyneJJ,  Ch.  Soc.,  July,  1875)  identifies  a  mineral  from  Corn- 
wall with  the  chalcosiderite  of  Ullmann,  and  shows  it  to  be  a  distinct  species,  and  not  to  be 
united  with  dufrenito  (see  Min.,  p.  583).  Occurs  in  minute  triclinic  crystals,  generally  in 
sheaf -like  groups.  Cleavage  easy  in  one  direction.  H.  =  4-5.  G.  =  8'108.  Color  Lght 
siskin  green.    Analysis,  Flight  (I.  c): 


29-08 


Fe,0,         AlaO,         CuO 
42-81  4-45  8-15 

*  Loss  ae  lOO^"  C.  0*46,  at  1200-180°  additional  loss  018 ;  remainder  at  a  red  heat. 


ASaO» 
0-61 


HaO» 

15-00 


U.O. 
tr.  =  100-95. 


Composition  expressed   by  the  formula  2  [Fea]  PaOe  +  [Fea]  HaO.  +  CuHsO*  +  4aq. 
Implanted  on  andrewsite  at  the  West  Phoenix  mine,  Cornwall. 

Chalypite. — App.  II.,  p.  11. 

CmLDBENiTE,  Min,,  p.  579;  App.  n.,  p.  11.— Tavistock,  Cornwall,  analyses  by  S.  L.  Pen- 
field.  Am.  J.  Sc.  III.,  xix.,  315,  1880: 


PaO* 

AlaO, 

FeO 

MnO 

CaO 

HaO 

Quartz. 

1. 

8019 

2117 

26-54 

4-87 

1-21 

15-87 

010  =  99-05. 

2. 

29-98 

21-44 

26-20 

.  ■  •  • 

. .  >  • 

.... 

.... 

Penfield  removes  the  doubt  as  to  the  true  composition  of  childrenite,  the  formula  deduced 
being  R,AlaP,0,o,  4HaO  or  AUPsOh  +  2RHaOa  +  2aq.  This  requires  P.Os  80*80,  AUG, 
22-31,  FeO  26*87,  MnO  4*87,  H^O  15-65.  It  also  follows  from  this  that  childrenite  and 
eosphorite  (see  below)  are  essentially  the  same  species. 


Childrenite — Eosphorite. 
1878;  xviii.,  47,  1879. 
Orthorhombic.  Axes,  h',hid  =  0-66299 


O.  J.  Brush  and  U.  S.  Dana,  Am.  J.  ScL,  m,  xvL,  35, 
1.  Observed  planes  (see  figure) :  i-i  (a). 


{h\  /,  i-2  (gh  1  (P\  i-i  (q\  2-2  (8), 
(front)  =  183"  32',  p  Ap  (side)  =  118^  '^^ 


1-28732 

iA/=104M9',i?AP 

. )  (side)  =  118'  58',  aAP  =  120"  81.      In 

prismatic  crystals  vertically  striated.  Also  more  generally  mass- 
ive, cleavable  to  closely  compact.  Cleavage :  macrodiagonal  nearly 
perfect. 

H.  =  5.  G.  =  3'11-3145.  Lustra  vitreous  to  sub-resinous,  of 
massive  mineral  often  greasy.  Color  rose-pink,  yellowish  to  color- 
less, also  of.  compact  forms  grayish,  bluish,  yellowish  white,  and 
white.  Streak  white.  Transparent  to  translucent.  Fracture 
uneven  to  subconchoidal.  Optic  axial  plane  macrodiagonal ;  acute 
bisectrix  negative,  normal  to  brachypinacoid.  Axial  aagle  in  air 
54"  80'  red,  60"  30'  blue.  Axial  colors  yellowish  (|5),  deep  pink 
(|(I),  faint  pink  to  nearly  colorless  (1^ ). 

Composition:  RaAlsFaOio,  4HaO  or  AlaPaOs  +  2RHaOa  +  2aa. 
If  R  =  Mn  :  Fe  =  10  :  3,  percentage  composition:  PaO»  80  98, 
AlaOa  23-85,  FeO  724,  MnO  2380,  HaO  1568  =  100.  Analyses:  1,  S.  L.  Penfield  (Am. 
J.  Sc.,  xvi.,  40),  pure  crystals,  0.  =  3184;  2,  H.  L.  Wells  (xvi.,  41),  white  compact 
mineral,  containing  14-41  ^.  c.  impurities,  mostly  quartz,  here  deducted;  8,  H.  L.  Wells 
(xviii.,  48),  pink  massive  mmeral,  G.  =  8-11.  » 

HaO 

15-60  =  100-62,  Penfield. 

15  07  =  100-61,  Wells. 

15-28,     insol.  1-46  =  100-49,  Wells. 

In  the  closed  tube  decrepitates,  whitens,  gives  off  abundance  of  neutral  water,  and  the 
residue  turns  first  black,  tnen  gray,  and  finally  liver  brown  with  a  metallic  lustre,  and 
becomes  magnetic.  B.  B.  in  the  forceps  cracks  open,  sprouts  and  whitens,  colors  the 
flame  pale  green,  and  fuses  at  about  4  to  a  black  magnetic  mass.  Reacts  for  iron  and 
manganese  with  the  fluxes.     Soluble  in  acids. 

Occurs  at  Branchville,  Fairfield  Co.,  Conn.,  in  a  vein  of  pegmatite  associated  with  rhodo- 


P.O. 

AlaOa 

FeO 

MnO 

CaO 

NaaO 

1. 

(1)31-05 

22-19 

7-40 

28-51 

0-54 

0-83 

2. 

31-48 

21-83 

6-84 

22-43 

801 

• .  • . 

3. 

81-39 

21-84 

6-62 

22-92 

1-48 

.... 
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chroeite  and  the  jnanganesian  phosphates,  triploidite,  dickinsonite,  lithiophilite.  Also  as 
imbedded  nodules  (aiuu.  8,  abov^,  in  a  massive  green  chloritic  mineraL  The  massive 
minend  (anaL  2,  above,  6.  =  2 '9^ '08)  often  impure  from  the  presence  of  quartz,  dickiu- 
sonite,  and  apatite.  Named  from  k(M)6q>6f>o<9  (synonym  of  <pGj6(p6po3)  which  means 
daum-hearing,  in  allusion  to  the  characteristic  pink  color. 

[Since  the  hitherto  uncertun  composition  of  childrenite  (q.  v.)  has  been  settled  by  Pen- 
field,  it  appears  that  eosphorite  and  childrenite,  having  similar  form  and  composition,  are 
essentially  the  same  mineral,  only  differing  in  that  the  first  contains  mostly  manganese  and 
the  second  mostly  iron.] 

Ohloralluminite.  Seacehi,  Att.  Accad.  Najpoli,  vi.  (read  Dec  18, 1878).  Aluminum 
chloride  (AI3CI0  +  a^HaO),  produced  with  molisite  and  chloromagnesite,  at  Vesuvius,  at  the 
eruption  of  April,  1872. 

Chlokastboute.— See  Prehnite,  p.  96. 

Chlorite.  Pseudomorph  after  garnet.  Lake  Superior,  PumpeUy,  Am.  J.  Sc.,  III.,  x.,  17, 
1875. 

Chemical  monograph  of  the  *'  Chlorite  Group,^  Meddle,  Trans.  Boy.  Soc.  Ed.,  xzix., 
55  et  seq.,  1879. 

CHLOBrroiD,  Min.,  p.  504.— See  ClifUonitey  p.  28. 

Chlorocalcite,  App.  11.,  p.  11.— /SfeaccW,  Att.  Accad.  Napoli,  vi.,  1873. 

Calcium  chloride,  from  CFuy's  CM,  Warwickshire,  t^nlier,  J.  Ch.  Soc.,  p.  154,  Feb., 
1876.  Calcium  chloride,  more  or  less  mixed  with  clay,  has  been  identified  in  the  Province 
of  Tarapaca,  of  Chincha,  and  elsewhere  in  Peru,  by  Baimondi  (Min.  Pdrou,  p.  267,  1878) ; 
it  was  called  htdeophilite  by  Adam. 

Ohioromagnesite.  Scacehi,  Att.  Accad.  Napoli,  vi.,  1878.  Mt^gnesium  chloride  (MgCU 
+  a»q),  formed  at  Vesuvius  at  the  eruption  of  April,  1872. 

A  mineral,  apparently  Identical  with  that  of  Scacchi,  has  been  called  bischofite  by 
Oehsenius  and  Pfeiffer,  Arch.  Pharm.,  III.,  xi.,  296,  1877  (Bull.  Soc.  Min.,  i.,  128,  1878, 
and  Jahresb.  Ch.,  1877,  1284,  1285).  Crystalline-granular  and  foliated,  sometimes  fibrous. 
H.  =  1-2.  G.  =  165.  Colorless  (pure)  to  white.  Lustre  vitreous  to  dull.  Mean  of  two 
analyses  by  K5nig  gave  :  Mg  11-86,  CI  35-04,  HaO  53-10  =  100;  this  corresponds  to  MgCl, 
+  6aq,  reauiring  Mg  11-88,  CI  84  95,  H-O  58-i:2,  Soluble  in  0-6  parts  of  cold  water. 
Occurs  in  layers  2-3  cm.  thick  in  halite,  with  kleserite  and  carnallite,  fibres  transverse  to 
the  layers ;  Leopoldshall,  Prussia.  The  assumption  of  water  is  said  to  commence  as  soon 
as  the  layer  is  exposed  to  the  air.    The  artificial  salt  is  monoclinic. 

Chloropal,  Min.,  p.  461. — Anal.,  Mugiau,  Bohemia,  Schrauf,  J.  Min.,  1877,  255. 
Mudgee,  New  South  Wales,  Idversidge,  Proc.  Roy.  Soc.  N.  S.  W.,  Nov.  8,  1880.  A  re- 
lated mineral  from  Sweden,  Wetbutt,  Geol.  F6r.  F6rh.,  v.,  627,  1881. 

Composition  of  related  minerals  discussed,  Collins,  Min.  Mag.,  i.,  67,  1877. 

CHLOBOPH.XITE,  Min.,  p.  510.— Anal.,  from  the  Scuir  More  ridge,  in  Rum,  Scotland, 
Heddle  (Trans.  Soc.  Edinb.,  xxix.,  84, 1879):  SiO,  8600,  PeaO,  22-80,  PeO  2-46,  MnO  0-50, 
CaO  2-52,  MgO  9  50,  alkaUes  tr.,  H3O  26*46  =  100  25  (H^O  at  100"  19*28). 

Ohlorothionite,  Scacchi,  Att.  Accad.  Napoli,  vi.,  1878  (Contrib.  Mm.,  ii.,  p.  59). 

Occurs  in  thin  crystalline  mammillary  crusts  of  a  bright  blue  color.  An  analysis  gave : 
SO4  82  99,  CI  2004,  Cu  1956,  K  26-29,  loss  112  -  100.  Crystals  obtained  by  recrystaUi- 
zation  from  a  solution,  and  thus  purer  than  the  original  material,  gave  essentially  the  same 
result.  The  composition  is  expressed  by  the  formula  K9SO4  +  CJuCIa,  which  requires : 
SO*  81 12,  CI  22-98,  Cu  20-55,  K  25*35  =  100.  •  Prom  Vesuvius,  as  a  result  of  the  eruption 
of  April,  1872.  The  name  records  the  presence  of  chlorine  and  sulphur  (^stov),  [Is  not 
this  a  mixture  of  two  salts  ?J. 
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OhlorotUe.    Frenzd,  Min.  Mitth.,  1875,  42  ;  J.  Min.,  1875,  617. 

In  minute  capillary  crystals  of  prismatic  habit  (orthorhombic),  also  fibrons  and  massive  ; 
soft.  Color  in  the  mass  pale  green  to  emerald  green,  microscopic  crystals  colorless.  Trans- 
parent. Composition  asserted  to  be  CuaAssO^  +  6aq  ;  an  approximate  analysis  gare : 
AsaO»  41,  CuO  41,  HjO  18  =  100.  Occurs  with  aragonite  and  wapplerit^,  at  &hne3jejy. 
and  with  quartz  and  scheelite  at  Zinnwald.    [A  more  complete  descnption  is  to  be  desiref] 

Chondrodite,  Min.,  p.  863  ;  App.  II.,  p.  12. — Oryst.,  Brewster,  N.  Y.,  monograph  by 
E,  S,  Daruij  proving  the  presence  of  crystals  corresponding  to  each  of  the  so-called  **  types  ** 
of  the  Vesuvian  humite  ;  also  giving  measurements  and  many  occurring  planes.  Further, 
it  is  shown,  that  the  optical  characters  of  the  crystals  of  the  more  common  "  second  type'* 
prove  them  to  be,  in  fact,  monoclintc :  the  axes  he  in  the  plane  of  symmetry,  axial  plane  in- 
clined  25*^  48'  to  the  basal  pkne,  2H«p  =  S6°  48'  (n  =  1-466),  Conn.  Acad.,  iii.,  67-96,  1875 
(abstr.  in  Am.  J.  Sc.,  III.,  x.,  89).  It  has  also  been  proved  by  the  same  author,  that  the 
crystals  of  the  "third  type"  belong  to  the  monoclinic  system  (Am.  J.  So.,  III.,  xi.,  189, 
1876).  The  measured  angles  alone,  however,  would  not  imply  anv  variation  from  the 
orthorhombic  type,  although  it  has  long  been  observed  that  the  hemihedral  development  of 
the  planes  was  m  accordance  with  monoclinic  symmetry. 

The  corresponding  Vesuvian  species,  huhite,  has  been  studied  by  Dea  Cloizeaux  (PhiL 
Mag.  III.,  ii,  286,  1876,  and  iiL,  857,  1877;  or  see  J.  Min.,  1876,  641  ;  1877,  500)  and 
by  Klein  (J.  Min.,  1876,  688).  Des  Cloizeaux  fijids  the  three  types  of  humite  to  be  optically 
distinct,  and  proposes  to  retain  for  the  "  first  type,"  which  he  shows  to  be  orthorhombic, 
the  name  humite  ;  for  the  *'  second  type,"  which  he  finds  to  bo  monoclinic,  he  retains  the 
name  chondrodite,  and  to  the  "third  type,"  also  monoclinic,  he  gives  the  name  clino- 
HUMiTE  (the  observations  on  the  second  and  third  types  confirm  those  of  E.  S.  Dana  on 
Brewster  crystals).  Klein  (1.  c.)  obtained  for  third  type  crystals  of  humite  (cltnohumUe)  re- 
sults agreeing  with  those  of  Des  Cloizeaux. 

Sidgren  describes  crystals  from  the  Ladu  mine,  Wermland,  Sweden,  which  are  bolohe- 
dral  orthorhombic,  4md  near  in  an^le  to  "  Type  I."  of  the  Vesuvian  mineral,  also  others 
from  Kafveltorp,  Westmanland,  which  are  monoclinic,  and  similar  (see  above)  to  common 
chondrodite,  (Efv.  Ak.  Stockh.,  xxxviii.,  5,  p.  29,  1881.    An  exhaustive  monograph  of  the 

Kafveltorp  chondrodite  is  riven  by  the  same  author  in  vol.  xvii.  of  the  Lund.  Univ.  Ars- 
skrift  (abstr.  in  Geol.  F5r.  FOrh.,  v.,  655,  1881). 

Analyses  and  discussion  of  composition  :  Brewster,  N.  T.,  JSdives,  Am.  J.  Sc.,  IIL,  x., 
96,  1875;  Kafveltorp,  Sweden,  Widman,  (Jeol.  F5r.  Forh.,  iii.,  118,  1876;  WebOsy,  Ber.  Ak. 
Berlin,  1876,  201 ;  Targas,  Finland,  Berwerth,  Min.  Mitth.,  1877,  272. 

Chromite,  Min.,  p.  153  ;  App.  II.,  p.  12.— In  thin  sections  not  opaque,  but  transmits  a 
yellowish-red  color,  according  to  Thoulet,  Bull.  Soc.  Min.,  iL,  84,  1879.  See  also  Fischtr^ 
Mikr.  Stud.,  1870,  and  Z.  Krj-st.,  iv.,  863. 

Anal.,  platinum  washings,  Wislmo  Schaitansk,  Ural,  WaXler^  (Efv.  Ak.  Stockh.,  xxxiii.. 
No.  10,  p.  23,  1876. 

Occurrence  in  meteorites,  J,  Lawrence  Smith,  Am.  J.  Sc.,  lU.,  xxi.,  461,  1881. 

Ohromowulfenitei — See  WiUfenite,  p.  132. 
Chrompicotite.— App.  I.,  p.  8. 

Chbtsobgbtl,  Min.,  p.  155  ;  App.  II.,  p.  12.— Specific  gravity  determinations.  Church, 
Geol.  Mag.,  II.,  ii.,  821,  1875. 

Chbtsocolla,  Min.,  p.  402. — An  aluminous  variety  of  chrysocolla  is  called  pilaritk  by 
Kramberger  (Z.  Kryst.,  v.,  260,  1880).  Like  chrysocolla  in  appearance.  Apparently  homo- 
geneous under  the  microscope.  H.  =  8.  G.  =  2*62.  Lustre  dull.  Color  light  greenish 
blue.  Analysis  (^) :  SiO,  88  6,  Al.0, 16-9,  CuO  190,  CaO  2-5,  ign.  21  7  =  98-7.  Locality, 
Chili.    Named  afteift^rof.  Pilar  in  Agram. 

J.  R.  Santos  (Chem.  News,  xxxvi.,  167,  •1876)  has  analyzed  an  aluminous  chrysocolla 
from  Utah  :  SiO,  3719,  AlaO,  1078,  CuO  26-03,  HaO  25-76  =  9976.  Koni^  describes  a 
substance  from  Ber^n's  Banch,  25  m.  from  Denver,  Col.,  forming  a  thin,  slightly  bluish 
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crust  on  limonite  ;  it  oontaiiis  88*85  p.  c.  AliOi,  6*40  CaO,  and  corresponds  to  allophane 
and  chrysocolla  in  the  ratio  of  5  : 1,  probably  to  be  regarded  as  a  mixture,  Proc.  Ac  Nat. 
Sc.  Philad.,  1877,  294    See  also  Semmons,  Min.  Mag.,  ii.,  197,  1879. 

Other  analyses,  Lower  Calif omia,  JSiUchings,  Chem.  News,  zzxyi.,  18,  1877  ;  also  xxxiv., 
141,  1876;  Cerro  Blanco,  Chili,  Pellegrini,  Z.  Kryst.,  iv.,  408;  Wheco,  New  South  Wales, 
Liveraidffe,  Proc.  Roy.  Soc.  N.S.  W.,  Nov.  8,  188u. 

Chbtsolfte,  Min.,  p.  256  ;  App.  II.,  p.  12. — ^Vesuvius  fhyalosideiite),  Scaechi,  Att.  Ace. 
Nap.,  vL,  18T3  (Contr.  Min.,  II.,  66) ;  with  humite  (clinonumite)  crystals  in  parallel  posi- 
tion, Scaechi,  J.  Min,,  1876,  6^7.  Determinations  of  specific  gravity.  Churchy  Geol.  Mag., 
II.,  iL,  821,  1875. 

AnaL^  Skurruvuselv,  Norway,  HjortdaM  (Z.  Eryst.,  ii.,  805).  Zermatt,  with  6  p.  o. 
TiOa  (titanolivine,  Groth),  Damour,  Bull.  Soc.  Min.,  iL,  15,  1879.  In  meteoric  iron  of 
Bragiu,  Betschinsk,  Inoatramefj  Min.  RussL,  vi,  216  ;  Ste.  Anne,  Ottawa  River,  Canada, 
HarrvngUmy  ChoL  Canada,  1878. 

A  variety  is  called  kboghbtsolite,  bv  Scaechi  (Bend.  Accad.  Napoli,  Oct.  14,  1876\  In 
small,  black,  crystalline  plates,  crystaliographically  identical  with  chrysolite.  Peculiar  in 
containing  a  considerable  amount  of  manganese  (compare  hortonohte).  Found  in  the 
cavities  oi  the  lava  of  1681,  at  the  Cupa  di  SabatanieUo,  Vesuvius. 

CHBTSTOPHnE.—See  Sphalerite,  p.  111. 

CiMOUTB,  Min.,  p.  457.— -Anal.,  Richmond,  N.  S.  W.,  Liveraidge,  Proc.  Roy.  Soc.  New 
South  Wales,  Dec.  6,  1876. 

Cinnabar,  Min.,  p.  55  ;  App.  II.,  p.  12.— OrysL,  v,  JCokscharof,  Min.  RussL,  vi.,  257, 
1875.  With  metacinnabarite,  Reddin£:ton  mine,  CaL,  Bertrand,  Z.  Kryst.,  ii.,  199,  1877. 
Tnscany,  d^Achiardi,  Att.  Soc.  Tosc,  lii.,  282,  1877. 

Anal.,  Oregon,  Daimey,  Chem.  News,  xxxiv.,  180,  1876. 

Occurrence  in  California,  etc.,  Blake,  Bull.  Soc.  Min.,  i.,  81,  1878  ;  BoUand,  ib.,  i.,  98. 
Genesis,  etc.,  Christy,  Am.  J.  So.,  III.,  xvii.,  453,  1879  ;  Memyik,  Hungary,  Krenner, 
Z.  Kryst.,  u.,  804. 

Clarito,  App.  n.,  p.  l^.—Sandberger,  J.  Min.,  1875,  882. 

Monoclinic  (n.  Crystals  in  tufted  groups,  on  account  of  alteration  not  to  be  measured; 
planes  identiflea  0,  iA,  I,  m.  Cleavage  i-4  perfect,  in?  less  so.  H.  =  8  5.  G.  =  4*46.  Color 
dark  lead  gray.    Streak  black.    Amuysis,  Petersen  ■ 

S  As  Sb  Cu  Pe  Zn 

32-92  17-74  1*09  46*29  0*83  tr  =  98*87. 

Formnla  that  of  enargite,  viz. :  Cu*  AsS4  =  dCu^S  +  As^Ss. 

B.  B.  fuses  easily  ;  in  the  closed  tube  decrepitates  violently,  and  gives  a  reddish  yellow 
sublimate  of  the  sulphide  of  arsenic  (and  antimony),  with  also  one  of  sulphur  ;  in  the  open 
tube  gives  both  As«Ot  and  Sb^Oa.  Soluble  in  nitnc  acid,  with  the  separation  of  a  white 
predpitate  ;  not  attacked  bv  boiling  in  a  solution  of  caustic  potash.  Occurs  on  barite  from 
the  Clara  mine,  near  Schapbach,  &den.  Sometimes  alterea  to  chalcopyrite  and  oovellite. 
[Clarite  and  luzonite  have  Doth  the  composition  of  enargite  ;  the  former  differs  from  it  in 
color,  and  apparently  in  form  ;  the  latter  in  color  and  ateence  of  cleavage,  form  unknown. 
All  three  have  essentially  the  same  specific  gravity,  which  is  not  ordinarily  the  case  with 
well  established  trimorphous  groups— «  further  examination  seems  to  be  required  to  prove 
that  they  are  in  fact  distinct.  J 

Claustealttb.— Min.,  p.  497  ;  App.  II.,  12. 

0 

Oleveite.    NordenskiSld,  Geol.  F5r.  F5rh.,  iv..  28,  1878. 

Isometric  ;  in  cubes  with  octahedron  and  dodocahedron  ;  crystals  rare,^also  in  irregular 
grains.    H.  =  5*5.    G.  =  7*49.    Lustre  dulL    Color  iron  black.    Streak  blackish  brown. 
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Opaqne.    Analysis,  G.  LindstrGiii  (1.  c),  after  dedncting  2*84  p.  c  iiuoL,  and  0*86  CaO, 
014  MgO: 

UaO.      Y«0,      Er«0,     Ce,0,    Fe,0,     ThO.      PbO         UO        H,0 

42-04       6-87       8-47       2-88       105       4-76        11-31       28-89       4-28  =  100. 

The  suggestion  is  made  that  the  formula  may  be  (ROXRsOs)  H«0,  and  the  mineral  a 
member  of  the  spinel  group,  altered  through  the  assumption  of  water,  but  this  seems  yeiy 
doubtful.  In  the  closed  tube  gives  off  water.  B.  B.  infusible.  With  salt  of  phosphorus  a 
deep  green  bead,  becoming  yellow  in  0.  F.  after  Ions  blowing.  Eaoly  soluble  in  hydro- 
chloric acid  with  the  separation  of  lead  chloride.  With  soda  on  charcoal,  a  lead  globule 
and  a  coating  of  lead  oxide.  Occurs  in  a  dirty  brown  feldspar  at  Grarta,  near  Arendal, 
Norway.    A^ociated  with  orthite,  f ergusonite,  thorite,  etc.    Named  after  Prof.  Cleve. 

At  toe  same  locality  is  found  a  mineral  which  is  probably  a  final  decomposition  product 
of  deveite.  It  is  called  tttbooummite.  It  has  the  appearance  of  orangite.  Lustre  brill- 
iant. Color  black  to  yellow.  Translucent ;  fracture  conchoidal.  Optically  anisotrope. 
H.  =  5.  Hydrous,  contains  yttrium  and  uranium  oxides.  Between  the  black  opaque 
deveite  and  the  translucent  honey  yellow  yttrogummite,  occur  many  intermediate  pro- 
ducts.   [Cleveite  is  closely  related  to  uraninite,  as  is  yttrogummite  to  ordinary  gummite.] 

Olinoorooite  (Sandberger),  Singer,  Inaug.  Diss.,  WtLrzburg,  1870,  p.  9.  A  min^al  of 
a  deep  saffron  yellow,  occurring  in  microscopic  crystals  (-02  mm.  broad),  which  are  prob- 
ably monodimc,  with  the  planes  I,  0,  1-4.  According  to  a  qualitative  examination,  a 
hydrous  sulphate  of  alumina,  iron  sesquioxide,  soda,  and  potash  (lime  in  traces).  From 
the  Bauersberg,  near  Bischof^eim,  formed  by  the  decomposition  of  prrite  in  basalt  tufa. 
Belated  to  the  more  clearly  defined  mineral,  dinophcBiUe  (q.  v.).  [Needs  further  examina- 
tion.] 

Olinohnmite.— See  Ckondrodite,  p.  26. 

Olinophsaite  {Sandberger),  Singer,  Inau^.  Diss.,  Wflrzbuiff,  1879,  p.  16.  In  microscopic 
crystals  (-02  mm.  broad),  probably  monochnic,  with  planes  O,  I,  l-i,  prismatic  an^le  85'. 
H.  =  ?  G.  =2-979.  Ciolor  blackish  green.  Streaklight  grayish  green.  Lustre  vitreous. 
Translucent  to  opaque.  Taste  astringent.  An  analysis  gave  (after  deducting  7*88  p.  c 
hygroscopic  water) : 


SO, 

FeaO. 

AUO, 

FeO    NiO(CoO)  MgO 
6-06        0-76        1-88 

CaO 

Na,0 

KaO 

HaO 

8701 

9-48 

4-04 

0-77 

6-35 

21-79 

14-72  =  102-86. 

The  formula  deduced  is  5II2SO4  4-  HRa]  HoOa  +  5aq.  Difficultly  soluble  in  water;  on  boil- 
ing, iron  sesquioxide  separates  from  the  aqueous  solution.  B.  B.  fuses  with  intumescence, 
leaving  finally  a  black  magnetic  residue.  Occurs  with  other  sulphates  at  the  Bauersberg, 
near  Bischofsndm,  as  a  result  of  the  decomposition  of  pyrite. 

Clintonite,  Min.,  p.  508.— The  "clintonite  ^roup"  of  minerals  have  been  inyestigated 
by  TecTiermak  and  Stpdcz  (Ber.  Ak.  Wien,  Ixxviii.,  Nov.,  1878  ;  or  Z.  Kryst,  iiL,  496).  In 
this  group  of  *'  brittle  micas  "  (SprddgUmmer)  the  authors  include  seybertite  (dintonite), 
brandisite,  xanthophyllite,  also  cluoritoid,  masonite,  ottrelite,  sismondme,  and  sapphirine. 
All  of  these  species  belong  to  the  monoelinic  system,  and  in  form  and  phyMcal  character 
they  are  closely  related  to  the  micas,  more  especiallv  to  margarite  (see  ongmal  memoir  and 
p.  77). 

Chemically,  it  is  assumed  that  the  first  three  of  these  minerals  are  isomorphous  mixtures 
of  H4CaaMgsSi«094  and  HaCaMgAUOn  :  in  aeybcrtite  in  the  ratio  of  4 : 5,  m  brandinte  of 
8 : 4,  in  xarUhophyUite  of  5  : 8.  As  the  two  compounds  assumed  are  not  known  to  hare  an 
independent  existence,  the  results  reached  are  nypothetical.  In  order  to  bring  out  the 
relation  which  is  supposed  to  exist  between  the  micas,  margarite,  and  seybertitc,  the  fol- 
lowing scheme  is  given,  representing  the  compounds  which  are  assumed  to  enter  into  their 
composition : 

Mica.  Margarite.  Seybertite, 

HeAlaSieOa*  ?  H.Al.Si.0,4 )  H4Ca,Mg»Si«0„  > 

Mg,,SioP,4 )  Ca,AloO„  ]  H,CaMgAl,Ox,  f 
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Chloritoid  (chloritspath)  is  also  monoclinic,  and  related  in  form  to  meroxene,  as  well  as 
to  the  above  species  ;  composition  expressed  by  the  formula  HaFeaSiaO?  +  H3AI9O7. 

OtireliU  ana  masonite  are  regarded  as  very  near  to  chloritoid,  the  variation  in  chemical 
composition  being  believed  to  Ix:  due  to  foreign  inclosures. 

Sismandine  is  similar  to  chloritoid,  and  the  formula  corresponding  to  the  analvsis  bciow 
is  HMFeiAliaSiuOs*,  with,  however,  the  Fe  in  part  replaced  by  Mg.  For  sappnirine  the 
formula  Mg^SiaOo  +  MgaAlgOn  is  given. 

Analyses:  1,  3,  8,  by  L.  Sip6cz— 1,  sevbertite  from  Amity,  G.  =8102  ;  2,  brandisite 
from  Monzoni,  G.  =  3-090  ;  8,  chloritoid  from  Pregratten,  G.  =  8-538  ;  4,  by  W.  Suida, 
sismondine  from  St.  Marcel,  G.  =  8-42. 


SeybertUe 
Brandisite 
Chloritoid 
Sismondine 


SiOa 
19-19 
18-75 
24-90 
26  08 


Al.O, 
89-73 
89-10 
40-99 
42-88 


Fe,Os 
0-61 
8-24 
0-65 
409 


PeO 

1-88 

1-62 

24-28 

14-32 


MgO 

21-09 

20-46 

8-88 

7-80 


CaO 
18-11 
1214 

b'35 


H.0  P 
4-85  1-26 
6-85    .... 

7-83  .... 
6-56  alk.  ir. 


=  101-72. 
=  100-66. 
=  101-87. 
=  100-98. 


On  a  variety  of  xanthophyllite  called  walvewite,  see  p.  132:  on  a  variety  of  ottrelite 
called  VENASQUTTB,  see  p.  87. 

CoBALTiTB,  Min,,  p.  71;  App.  II.,  p.  18.— Orygt.,  Tunaberg  and  Skutterud,  Oroih,  Min.- 
Samml.,  Strassbur^,  p.  41,  1878. 

AnaL,  Khetri  nmies,  Bajputana^  India,  JP.  R.  Mallet^  Bee.  Geol.  Surv.  India,  xiv.,  pt.  2, 
190,  1880. 

CCEEULBOLACTITK.— App.  1.,  p.  8;  11.,  p.  13. 

Ooloradolta,  F,  A.  Genth,  Amer.  Phil.  Soc.,  xvii.,  115,  1877  (or  Z.  Kryst.,  iL,  4). 

Massive ;  granular,  sometimes  imperfectlv  columnar  (due  to  admixed  sylvanite  ?). 
H.  =  3.  G.  =  8-627.  Lustre  metallic.  Color  iron-black  inclining  to  gray.  Fracture 
imeven  to  subconchoidal.  Composition  HgTe  =  tellurium  8902,  mercury  60*98  =  100. 
Analyses ;  1,  2,  8,  4,  5,  Keystone  mine  ;  6,  7,  Smuggler  mine. 


Quartz  and  gold 
deducted.  Te 

1.  [28-50]  43-81 


2. 

3. 
4 
5. 


7. 


[28-50] 
[46-88] 


[25-18] 

[8-46' 

[20-72] 

Quartz  deducted. 


[2-90] 
[305] 


42-95 

44-25 
46-74 
50-05 

36-24 
84-49 


Hg 
56-33 
52-28 

51-48 
49-80 
45-63 

55-80 
48-74 


AlaO,,  FcaO, 
tr. 
2-44 


tr. 
0-70 


MgO 
tr. 
Oil 


CaO 

tr.    =  100-14. 
0-84  =    99-82. 


undet. 
undet. 
undet. 

Au  8-46,  Ag  2-42,  Fe  1'36,  Cu,  Zn  tr.  =  99*27. 
Au  7-67,  Ag  718,  Cu 016,  Fe  092,  Zn  0-50  =  I 


The  impurities  present  in  1  to  5  are,  besides  gold  and  quartz,  native  tellurium  in  vary- 
ing quantities  ;  in  6  and  7  also  sylvanite.  In  the  tube  slightly  decrepitates,  fuses,  and  yielas 
metallic  mercury  as  a  sublimate,  also  tellurium  trioxide  in  drops,  and  next  to  the  assay 
metallic  tellurium.     Soluble  in  nitric  acid. 

Occurs  very  sparingly  at  the  Keystone,  Mountain  Lion,  and  Smuggler  mines,  in  Colo- 
rado. [Belongs  m  the  same  group  with  cinnabar  (or  metacinnabarite)  HgS,  and  tiemannite 
HgSe.] 

CoLUMBiTE,  Min.,  p.  515;  App.  II.,  p.  13. — Oryst.,  Riesengebirge,  Sdiarizer,  Verb.  G. 
Reichs.,  1879,  243. 

Analyses,  Yancey  Co.,  X.  C. ;  Pike's  Peak,  CoL,  J.  L.  Smithy  Am.  J.  8c.,  III.,  xiii.,  859, 
1877.  Isergebirge,  Janovaky,  Ber.  Ak.  Wien,  Ixxx.,  84, 1879.  Middletown,  Ct.,  K  J,  Hal- 
lock,  Am.  J.  Sc,  xxi.,  412,  1881. 

The  following  analyses  are  quoted  here  as  being  of  especial  interest :  1,  Standish,  Me., 
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0,  D.  Allen  (priy.  contrib.);  2,  Noithfield,  Mass.,  W.  J,  Comstoek,  Am.  J.  Sc.»  III.,  zix., 
131,  1880 ;  3,  Branchville,  Conn.,  Comstock,  ib. 

CbaO»    TaaOft  SnO,,  WO,  MnO        FeO        CaO 


8*65 

16-80 

...     =  100  27. 

5-88 

1005 

...     =     99-64. 

15-58 

0-43 

0-87    ==    9883. 

1.  Standish,      G.  =  5-65      68-99       9-22        1-61 

2.  Northfield,    G.  =  6-84(ii)  26-81      56-90 

3.  Branch^dUe, G.  =  6-69       8016      5229 

The  Standish  crystals  are  small,  but  highly  modified,  and  of  brilliant  lustre  (see  Z.  Kirst, 
i.,  380).  The  Northfield  mineral  had  the  form  and  habit  of  ordinary  columbite,  thougn  it 
is  essentially  a  tantalite.  This  was  also  true  of  the  Branchville  mineral  {Brush  and  Dana, 
Am.  J.  Sc.,  III.,  xvi.,  34,  1878),  which,  moreover,  was  in  thin  tabular  crystals,  slightly 
translucent ;  it  is  also  remarkable  as  containing  only  MnO,  and  also  in  the  fact  that  the 
ratio  of  CbaOs :  TasOt  =  1:1  nearly,  that  is,  the  formula  is  MnCb^Ofi  +  MnTaaOt.  See 
also  TaTUalite,  p.  118. 

Shepard's  hermannolite  (Am.  J.  Sc,  II.,  1.,  90,  1870;  III.,  xi.,  140,  Hermann,  J.  Pr. 
Ch ,  II.,  xiii.,  886, 1876,  or  Bull.  Soc.  Mose..  xlix ,  179, 1875;  Delafontaine,  Am.  J.  Sc.,  III., 
xiii.,  890,  1877,  and  Bibl.  Univ.  Gen.,  II.,  lix ,  184, 1877)  is  a  mineral  from  Haddam,  Conn., 
related  to  (or  identical  with)  columbite.  Hermann  (1.  c.)  finds  in  it  ^'hypotantalic  acid 
7-08,  hypoilmenic  acid  14*92,  niobous  acid  5615,  iron  protoxide,  12*56,  manganese  protox- 
ide 9*34  =  100."  This  result  is,  to  say  the  least,  problematical,  as  no  one  but  the  analyst 
himself  has  any  confidence  in  the  existence  of  the  chemical  compounds  named.  Delafon- 
taine  (1.  c.)  found  a  large  proportion  of  CbaOa,  about  16  p.  c.  TasO»,  and  possibly  a  little 
TiOg.  He  states  further,  tnat  the  low  specific  gravity  supposed  to  be  a  specific  character 
of  this  substance  is  explained  by  its  containing  less  TasOs  (Brainerd's  columbite  contains 
87  p.  c),  and  by  the  admixture  of  some  forei^  material  [As  far  as  investigaUon  hm 
gone,  hermannolite  is  not  distinct  from  columbite.] 

CoNWELLiTE,  Miu.,  p.  627.--Optically  uniaxial,  positive,  Bertrand,  Bull.  Soc.  Miil,  iv., 
88,1881. 

CopiAPiTE,  Min.,  p.  G55  ;  App.  II.,  p.  13. — Optical  characters,  Berirand,  BulL  Soc.  Min, 
iv.,  11  ;  Des  CloizeauXj  ib.,  41,  1881. 

Copper,  Min.,  p.  14  ;  App.  II..  p.  13.  — Oryst.,  ©.  Kokseharof,  Min.  Russl.,  vi.,  209, 1874, 
Altai,  V.  Jeremejef,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xii.,  281.  Mme  Friedrichssegen,  Nassau, 
Seligmanuy  Verh.  Nat.  Ver.  Rhein.,  xxxiii.,  261, 1876.  Lake  Superior,  vom  lUUh,  Z.  Kryst., 
ii.,  169,  1878;  Fletcher,  Phil.  Mag.,  V.,  ix.,  180,  1880. 

Pseudomorphs  after  aragonite,  from  Coro-Coro,  Bolivia,  described  fully,  Domeyko,  6th 
App.  Min.  Chili,  p.  6,  1878. 

CoQUiMBiTE,  Min.,  p.  650;  App.  II.,  p.  13.— Copiapo,  Coquimbo,  Chili,  revision  of  angles, 
e  (vert.)  =  1  -5645,  optical  examination,  Arzru7ii,  with  analyses  by  Bamberger,  confiiming 
Rose's  results,  Z.  Kryst.,  iii.,  516,  1879. 

CoEDiERiTE. — See  lolite,  p.  63. 

CoRKiTE. — App.  II.,  p.  13;  see  also  Beudantite,  p.  15. 

CoRNWALLiTE.~-Min.,  p.  569;  App.  II.,  p.  13. 

Ooronguite,  Baimondi,  Mineraux  du  Perou,  1878,  pp.  88,  91. 

Amorphous,  earthy,  pulverulent,  sometimes  slightlv  lamellar.  H.  =2-5-3.  G.  =5"05. 
Color,  exterior,  grayish  yellow ;  interior,  blackish,  with  lustre  slightly  resinous.  Intimately 
mixed  with  small  miantities  of  sulphur,  antimonv,  silver,  and  lead.  An  analysis,  after  the 
deduction  of  impurities,  gave :  PbaO»  58-y7,  PbO  21-48,  Ag,0  7*82,  FeO  0*52,  H,0 11-21 
=  100;  accordingly,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of  Mogollon, 
Huancavclica,  and  Empalme,  in  the  district  of  Corongo,  province  Pallasca,  and  at  Pas** 
cancha,  province  of  Pomabamba,  Peru.    [Of  doabtful  homogeneity.] 
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CoBUNDOPHiLiTE,  Mill.,  p.  504;  App.  IL,  p.  18. — ^A  mineral,  apparently  identical  with 
corundophilite,  is  called  amesite,  by  Shepard.  Occurs  with  diaspore  at  Chester,  Mass. 
Examined  by  Pisani  (C.  R.,  Ixxxiii.,  166,  1876).  In  hexagonal  plates,  foliated,  resembling 
the  green  talc  from  the  Tyrol.  Uniaxial  figure  (positive),  seen  through  cleavage  fracment. 
H.  =  2*5^.    G.  =  2*71.    Color  apple  green.    Lustre  pearly  on  cleavage  face.    Analysis : 

SiOa  AUG,  Pe  MgO  H^O 

21-40  82-80  16  80  19-90  1090    =    100*80. 

Q.  Batio  for  Si :  [Al.]  :  B  :  H  =  9  :  12 :  10  :  8.    B.  B.  nearly  infusible. 

CoEUNDUM,  Min.,  p.  187;  App.  II.,  p.  IS.—OryBL,  Ceylon,  v.  K6k9charof,  Min.  BussL, 
vi. j  228,  1874.  Taschkent,  etc.,  v.  Jeremejef,  Verh.  Min.  Ges.  St.  Pet,  II.,  xiii.,  426,  440 ; 
xiv.,  227  (Z.  Kryst,  iL,  604,  606;  in.,  438;  iv.,  642). 

Specific  gravitv  determinations,'  Churchy  Geol.  Mag.,  II.,  IL,  821,  1876. 

Made  artificially  (rubies,  sapphires),  Frimy  and  Feil,  C.  R.,  Ixxxv.,  1029, 1877;  Meunierj 
ib.,  xc,  701,  1880. 

Occurrence  of  emery  in  Westchester  Co.,  N.  Y.,  Kimball,  Am.  Chem.,  iv.,  9,  321,  1874; 
J,  D,  Dana,  Am.  J.  Sc.,  UL,  xx.,  200,  1880. 

Mallard  {Am.  Min..  YII.,  x.,  160,  1876),  describes  crystals,  in  which  a  basal  section  con- 
sisted of  six  sectors;  no  assumes  that  the  apparently  rhombohedral  crystals  are  really  com- 
posed of  three  orthorhombic  individuals.  Bertrana  {BxxlL  Soo.  Min.,  i.,  96,  1878),  describes 
crystals  from  Siam  (ruby)  which  are  distinctly  biaxial,  with  a  widely  vailing  axial  angle 
from  nearly  0"  up  to  68".  Tschermdk  (Min.  Petr.  Mitth.,  ii.,  362, 1878),  mentions  crvstals 
from  Ceylon  having  a  monoclinic  symmetry  in  the  distribution  of  the  planes,  ana  also 
optically  biaxiaL  He  concludes  that  many  crystals  are  built  up  of  monoclinic  particles, 
occasionally  so  grouped  as  to  give  uniaxial  effects  in  polarized  light. 

CosAUTE,  Min.»  p.  797;  App.  II.,  p.  18. — A  mineral,  apparently  identical  with  cosalite, 
is  called  bjelkitb  oy  Sjdgren  (Geol.  F5r.  Fflrh.,  iv.,  106,  1878;  ett  nytt  vismuthsvafladt 
svafelblv,  LtmdsirOm,  io.,  ii.,  178,  1874).  Itfl  characters  are  as  follows:  Massive,  fibrous, 
radiated.  H.  =  2-6-8.  G.  =  6  •89-6-75.  Lustre  metallic.  Color  steel  gray.  Streak 
grayish  black.  Composition  PbaBiaSs  =  2PbS  +  Bi^Ss.  Analyses:  1,  Lundstr6m  (1.  c); 
2,  8,  Sjagren  (1.  c). 

Fe 

6-13  =  100,  Lundstrom. 
0-67,  insoL  2-19  =  10049,  Sjogren. 
1-32  =  98-86,  SjSgren. 

The  material  used  in  (1)  was  probably  more  or  less  impure  through  the  presence  of  a 
little  pyrrhotite.  B.  B,  fuses  easily,  giving  reactions  for  lead,  bismuth,  and  sulphur; 
slowly  attacked  by  HCl,  dissolved  in  fuming  nitric  acid,  with  the  separation  of  lead  sul- 
phate.   From  the  Bjelke  mine,  in  Nordmark,  Wermland,  Sweden. 

Oossyrite,  K  Foeratner,  Z.  Kryst.,  v.,  848,  1881. 

Triclinic,  with  a  =  90°  6',  /?  =  102°  12',  and  ;r  =  89°  64',  /  a  i'  =  114°  5'.  Form  nearthat 
of  amphibole,  but  differing  in  the  prismatic  zone.  Cleavage  /and  T  distinct.  Twins  with 
the  brachypinacoid  as  twinning  plane.  Crvstals  minute,  1-5  mm.  long,  and  0-5-0-6  mm. 
broad.     G.  =  3-74-8-76.    Color  black.     Analysis: 

SiO,      FeaO,     AUG,      FeO       MnO      CuO       MgO      CaO      Na,0     K^O 
43'55       7-97        4-96        3287        198        0-30        086        201        6  29      0-88  =  100-21. 

Approaches  in  composition  some  ferruginous  amphiboles.  B.  B.  fuses  easily  to  a  brownish 
black  glass.  Partially  decompc»ed  by  acids.  Found  imbedded  in  the  liparite  lavas  of  the 
island  Pantellaria,  whose  ancient  name  was  Cossyra.  The  crystals  examined  were  weathered 
out  of  the  ground  mass. 

Ootterlte«— See  Quartz,  p.  101. 
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Bi 

Pb 

17-88 

89-40 

87'64 

16-98 

41-56 

4010 

16-48 

41-86 

3919 
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CoTUNNiTE,  Min.,  p.  117;  App.  II,  p.  13. — In  semi-crystalline  masses  of  a  whitish  color, 
with  a  tinge  of  yellow  or  green,  with  other  lead  minerals,  Montagne  de  Ghallacallo,  Itai' 
mmdi,  Min.  P^rou,  p.  172,  1878. 

CovELLiTB,  Min.,  p.  83.— Anal.,  New  Annan,  Nova  Scotia,  Louis,  Trans.  N.  S.  Inst.,  ir., 
434,  1878. 

Ceocidolite,  Min.,  p.  248;  App.  II.,  p.  13.— -An  analysis  by  Dolter  (Z.  Eryst,  iv.,  40^ 
1879),  afforded:  SiO,  5211,  Al^O,  101,  FeaO,  20-62,  FeO  16-75,  MgO  177,  Na,0  [616], 
HaO  1'58  =  100;  locality  South  Africa.  This  confirms  the  ordinary  belief  as  to  its  close 
relation  to  arfvedsonite  (q.  v.,  p.  9). 

See  also  Abriaeh>anite,  p.  1. 

Cbocoitb,  Min.,  p,  628. — Oryst,  t^.  KokgcTuxroff  Min.  Rnssl.,  vii.,  97,  1877. 
Occurrence  in  Arizona,  Siiliman,  Am.  J.  Sc,  III.,  xzi,  S^,  1881. 

Ceonstedtite,  Min.,  p.  503;  App.  II.,  p.  18.— OrysL,  Przibram,  etc.,  r.  Z^ihafwiehf 
Ber.  Ak.  Wien,  Ixxi,  276,  1875.    In  parallel  position  with  pyrite  crystals,  id.,  Lotos,  1880. 

Anal.,  Przibram,  Janov8ky,  J.  pr.  Chem.,  II.,  xL,  378,  1875.  Cornwall,  MM,  Phil 
Mag.,  v.,  v.,  52,  1878. 

Cbyocontte,  App.  II.,  p.  13. — Original  material  examined  by  v.  Lasaulx  preyed  to  con- 
sist principally  of  quartz  and  mica,  with  also  feldspar,  hornblende,  magnetite,  garnet,  and 
prol^bly  epidote  and  cyanite;  metallic  iron  was  not  identified.  The  composition  is  near 
that  of  a  gneiss,  and  v,  Lasaulx  concludes  that  the  supposed  cosmical  dust  of  JVordmskidld 
is  in  fact  terrestrial,  and  probably  came  from  the  gneiss  region  of  the  coast  of  Greenland 
Min.  Petr.  Mitth.,  iii.,  521,  1881. 

Ceyolite,  Min.,  p.  126;  App.  II.,  p.  14. — Greenland,  monoclinic  instead  of  tridinic, 
accordinff  to  Krenner,  J.  Min.,  1877,  504. 
Artificial  alteration  products,  MUner,  ZS.  G.  Ges.,  xxxiii.,  139,  1881. 

Oryptohalite.  A  fluo^ilicate  of  ammonium  (NH^F,  SiFaX  whose  probable  existence 
with  sal  ammoniac  in  a  Yesuvian  f  umarole  is  suggested  by  JScacchi,  Att  Aocad.  Nspolif 
vi. ;  Contr.  Min.,  ii.,  87,  1874. 

Cetptoute,  Mm.,  p.  529.— In  apatite  from  Arendal,  Fischer,  Z.  Kryst,  iv.,  874»  1880. 
See  also  Rhdbdopnarhe^ 

Ceyptomoephitb,  Mm.,  p.  599;  App.  II.,  p.  14.— Relation  to  priceite,  HoWj  Min.  Mag., 
i.,  257,  1877. 

Ceystalletes. — App.  II.,  p.  14. 

CuBANiTE. — ^Min.,  p.  65;  App.  II.,  p.  14 

Culsageeitb. — App.  II.,  p.  14  (30) 

Cupeite.— Min.,  p.  138;  App.  II.,  p.  14. 

GUPEOAPATITE.— App.  II.,  p.  14 

Ouprooalcite.  Baimondi,  Domeyko,  5th  Append.,  Min.  Chili,  1876;  Min.  P^ron,  P< 
135,  1878.  In  smaU  masses  and  in  bands  intimately  mixed  with  a  ferruginous  calcife. 
H.  =3.  G.  =  3-90.  Color  bright  vermUion  red.  Analysis  gave:  OuaO  50-45,  CaO  2016, 
CO,  24-00,  HaO  3-20,  Fe,0,  0-60.  AUOa  0-20,  MgO  0-97,  SiO,  0-30  =  91-88.  Formula 
deduced  (CuaO)2COa  +  2CaC03  +  HiO.  Soluble  in  hydrochloric  acid  with  effervescence; 
the  solution,  formed  out  of  contact  with  the  air,  has  a  strong  deoxidizing  power,  precipi- 
tating gold  from  solutions  of  gold  salts.    From  the  mines  of  Oanzai  near  the  <aif  oi  l^ 
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Peru,    [According  to  the  results  of  Bamour  this  is  only  an  intin 
carbonate  and  copper  oxide  (CugO),  BulL  Soc.  Min.,  L,  180,  1878.] 


^      I  intimate  mixture  of  calcium 
I  copper  <    ■'     '■    ^^  ^  "  ^ 


CUPROMAQNESITE.— App.  II.,  p.  14. 

Cttfboscheelitk.— Min.,  p.  606;  App.  U.,  p*  14, 
CupaoTUNGSTiTE.— App,  IL,  p.  14 
Ctjprovanaditb.— App.  II.,  p.  15. 

Otuipidlne.  Seacehi,  Rend.  Accad.  Napoli,  Oct.,  1876;  Z.  Kryst.,  i.,  398, 1877.  Ortho- 
rhombic.  In  spear-shaped  crystals,  formed  of  two  pyramids,  1  and  2-|,  with  abo  1-1  and  W. 
1  A  1  =  112*  8' and  77°  50' terminal,  and  146°  80' basal.  1-1  a  1-5  =  40°  88'.  4:5:  <!  = 
1-9876  : 1 :  0-7173.  Cleavaee  in  one  direction  (basal).  H.  =  5-6.  G.  =  2-858-2-860.  Color 
pale  rose  red.  Contains  SiO»,  CaO,  F,  and  C0«,  the  last  probabljr  from  incipient  altera- 
tion; composition  stated  to  be  perliaps  Ca3Si04,  with  about  one-third  of  the  hme  replaced 
by  CaFa,  but  analysis  not  given.  H.  B.  fusible  with  difficulty.  Readily  soluble  in  dilute 
acids.  From  Vesuvius.  Named  in  allusion  to  the  spear-shaped  crystals.  [A  more 
complete  chemical  examination  is  to  be  desired.] 

Vom  Bath  has  described  crystals  of  a  mineral  which  resembled  cuspidine,  but  which 
could  not  be  positively  identined  with  it  (Ber.  nied.  Ghes.  Bonn,  Feb,  7,  1881).  He  has 
since  shown  that  this  mineral  is  not  cuspidine.  He  has  also  made  a  more  exact  determina- 
tion of  the  form  of  the  original  cuspidine.  It  is  monoclinic  with  c  (vert)  :b  :  d=z  1*9628  : 
1  :  0*7247,  and  ft  =  90°  65'  41".  The  crystals  are  twins,  which  Scacchi  suggested  might  bo 
the  case.    Ber.  nied.  Gtes,  Bonn,  Nov.  7,  1881. 

Cyanite,  Min.,  p.  375;  App.  II.,  p.  14. — The  hitherto  imperfectly  known  crystalline 
form  of  cyanito  has  been  fully  described  by  Bauer  (ZS.  G.  Wes.,  xxx.,  288,  1878;  xxxi., 
244,  1879;  xxxii.,  717,  1880);  and  vom  Bath  (Z.  Kryst..  iu.,  187,  1878;  v.,  17,  1880).  See 
also  MaUard  (Bull.  Soc.  Min.,  ii.,  9,  1879). 

Made  artificially,  Frimy  and  Fail,  C.  R.,  Ixxiv.,  1082,  1877. 

Pseudomorph  from  Pregratten,  Tyrol,  B6hm^  Min.  Petr.  Mitth.,  ii.,  622,  1879. 

AnaL,  North  Thompson  R.,  British  Columbia,  Eoffma/nnj  Geol.  Canada,  1880. 

Cymatolite. — See  Spodumene,  p.  112. 

Cyprusite.  P.  F.  Beinsch,  Proc.  Roy.  Soc.,  xndii.,  119,  1881.  A  supposed  new  iron 
sulphate,  of  very  doubtful  character.  Occurs  in  large  quantities,  but  in  an  impure  condition, 
incrustinff  the  surface  of  a  hill  in  the  western  part  of  the  island  of  Cyprus.  Soft,  chalk- 
like. Color  yellowish  ;  in  powder  intense  sulphur  yellow.  H.  =  2.  G.  =  1*7.  Slightly 
soluble  in  water,  soluble  in  boiling  HCl,  leaving  a  siliceous  residue.  An  approximate 
analysis  gave :  SOa  21*5,  FcaOs  (AUOs  tr.)  61 '5,  insol.  siliceous  substance  25,  HsO  (hygro- 
scopic) 2  =  100.  Contains  a  large  percent^  of  well  preserved  siliceous  shells  of  microscopic 
Raaiolaria. 


Cybtolite,  Min.,  p.  275.— A  mineral  regarded  as  related  to  cyrtolite  by  NordemhiSld 
(Geol.  F5r.  F5rh.,  lii.,  229,  1876),  has  the  following  characters:  In  tetragonal  crystals 
(1  and  i-i\  resembling  dodecahedrons.  Color  yellow  to  yellowish  brown.  Translucent, 
H.  =6'5-6.  G.  =  8-29.  Analysis:  SiO,  27-66,  ZrO,  (with  a  little  AUG.)  41-78,  Er,0„ 
YaO,  8-49,  CeaO,  3'98,  CaO  5-06,  MffO  110,  HaO  12-07,  FeO  tr.  =  100-14.  Occurs  with 
fergusonite,  arrhenite,  xenotime,  at  Ytterby,  Sweden. 

Damoubite. — See  Mica  Group,  p.  77. 

Danaite.— Seo  Arienopyritey  p.  10;  and  App.  II.,  p.  15. 
3 
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Dakalitk,  Min.,  p.  265.— A  mineral  oocttrring  in  isomeixio  octahedrons  with  magnclin 
and  quartz,  at  the  iron  mine,  Bartlett,  K.  H.,  is  referred  to  danalite  hr  Wadmcorth  (Pnx 
Bost.  Soc.  Nat.  Hist.,  xx.,  284,  1879).  All  the  characters  00  far  as  ooGerved  agreed  -ri-j 
that  species,  and  the  result  of  the  blowpipe  examination  seems  to  set  the  nuitter  aboTr 
doubt. 

Danbueitr,  Min.,  p.  2d9.— From  Russell,  N.  Y.,  described  by  O.  J.  Brush  and  E,  S. 
Dana  (Am.  J.  Sc.,  iC,  xx.,  Ill,  1880;  or  Z.  Kryst,  v.,  188).  The  crystals  beh»g  to  ib: 
orthorhombio  system  (not  triclinic),  and  are  closely  homoeomorphous  with  topas;  Ja  /= 
122"  52',  4-<  A  4-*  =  S*'*  58',  1-f  a  1-1  =  97**  7'.  Some  of  the  common  and  mmpler  fores 
are  shown  in  the  adjoining  fij^ores.    Here  ?  =  i-2,  n  =  *-J,  d  =  1-1,  tr  =  4-1;  r  =  2-8.   The 


ff^vr!V 


11 


optic  axes  lie  in  the  basal  plane,  the  bisectrix  normal  to  the  brachTpiiiacoid  is  negatip 
and  is  acute  for  wd  (2Va  =  87*  37),  but  obtuse  for  blue  (2V.  r=  90^56');  /3  =  1-684  (Li. 
H.  =  7-7*25.  G.  =  2*986-3'021.  Color  pale  wine  yellow,  honey  yellow  to  yellowish  broirL 
Transparent.  Lustre  brilliant,  xitreous  to  greasy  (massiye).  Fracture  uneTen  to  sn'^ 
conohoidaL    An  analysis  by  Comstock  gave: 


(J) 


SiO, 
48*23 


BaO, 
26-08 


CaO 
28-24 


Al.O,  (Pe.0,  tr.) 
0-47 


ign. 

0-68  =  99-50. 


Formula,  same  as  that  for  the  original  mineral  from  Danbury,  xiz. :  CaB^SisOs  =  SIC: 
48-78,  BaOs  28-46,  CaO  22-76  =  100.  Occurs  in  small  brilliant  crystals  imbedded  in  caldte. 
also  in  larger  crystals  in  cavities  from  which  the  calcite  has  been  weathered  out,  and 
massive.    Associated  minerals,  quartz,  calcite,  mica,  pyroxene,  titanite. 

The  optical  properties  of  the  danburite  from  Banbury,  Conn.,  have  been  examined  by 
Des  Cioizeaux  (Bull.  Soc.  Min.,  ill.,  106). 

Datolite,  Min.,  p.  880;  App.  II.,  p.  15.— Oryst.,  Fossa  della  Castellina,  near  Pometla. 
Italy,  Bonibicciy  Mem.  Ace.  Bologna,  III.,  viii.,  311, 1877  (Z.  Kryst.,  ii.,  505).  Oroihy  Min.- 
Saraml.  Strassburg,  p.  186, 1878.  Kuchelbad,  near  Prague,  Bohemia,  Vrba,  Z.  Kr^fet,,  It., 
858,  1880  ;  Theiss,  Tyrol,  ib.,  v.,  425,  1881.  Niederkirchen,  Nahethal,  Lehmcmn,  Z. 
K^.,  v.,  520,  1881.    Andreasberg,  v.  Kokseharof,  Min.  Russl.,  viii,,  139,  1881. 

Thermal  and  optical  properties,  Bodewig,  Pogg.  Ann.,  clviii.,  280, 1876.  P^ro-eleetrical 
properties,  Eankkh  Wied.  Ann.,  vi.,  57,  1879. 

Anal.,  Casarza,  Liguria,  Isael,  Boll.  Com.  Geol.,  1879,  580.  Kuchelbad,  near  Pragip, 
Bohemia,  Preia,  Z.  Kryst.,  iv.,  360,  1880.  The  datolite  described  by  Smith  (App.  n.,  ?. 
16),  as  occurring  with  garnet  and  vesuvianite,  was  from  San  Carlos,  Inyo  Co.,  C^  (Hank^X 
not  from  Santa  Clara. 

Baubebite.— App.  II.,  p.  16. 

IHuhr^eUte.    J,  L.  Smith,  Am.  J.  Sc.,  III.,  xii.,  109, 1876  ;  rvi.,  270.  187a 
Massive  ;  somewhat  scaly,  structure  crystalline.    CloavM3  in  one  direction.     G.  =  5"W. 
Lustre  metallic,  brilliant    Color  black.    Streak  black.    Brittle.    Fracture  uneven.    X(U 
magnetic.    Composition  (analogous  to  spinel  group)  FeS  +  Cr^Sa  =  FeS  80-45,  CrsS«  68*55 
=:  100.    Analysis : 


(5) 


s 

Cr 

Fe 

42-69 

35-91 

20-10    =      98-70, 

43-26 

86-38 

20-86    =    100. 

or, 


B.  B.  infusible,  loses  lustre  and  (R.  F.)  becomes  magnetic.    With  borax  reacts  f«r  duo- 
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inium.  Not  attaoked  by  cold  nor  by  hot  hydrochlorio  acid,  bat  completely  diBSolved  in 
nitric  acid,  without  the  liberation  of  free  sulphur. 

Occurs  associated  with  troilite,  on  the  borders  of  troilite  nodules,  or  as  minute  veins 
running  across  them,  in  the  meteoric  irons,  from  Cohahuila,  Mexico.  Also  identified  in 
the  iron  of  Toluoa,  Mexico,  of  Sevier,  Tenn.,  and  of  Cranboume,  Australia,  Named  after 
M.  Daubr^,  of  Paris. 

The  name  sohreibersite  was  given  by  Shepaid  to  a  supposed  chromium  sesquisulphide, 
occurring  in  the  Bishopville  meteorite  (Am.  J.  Sc.,  II.,  ii.,  888, 1846):  the  name  was  after- 
ward changed  by  Haidinger  to  shepardite. 

Baubreite.    J.  Dtmeyho,  C.  R.,  Ixxxii.,  922,  1876  ;  Min.  ChiU,  p.  2»7, 1879. 

Amorphous  ;  structure  compact,  earthy,  in  part  fibrous.  H.  =  2-2*5.  G.  =  6'4r-6'5. 
Color  yellowish  to  CTayisii  white.    Opaque. 

Composition-4(BiaO,)  +  BiaCl.  =  BiaO,7616,  BiaCl.  28-84  =  100.  Analysis^  Domeyko 
(1.  c):  BiaO.  89-60,  CI  7-50.  H,0  3'84  (?),  Fe,0,  0-72,  or  Bi,0. 72-60,  Bi,Cl«  22-52,  H.O  8-84, 
FeaOs  0-72  =  99-68.  In  the  closed  tube  gives  off  add  vtsXa 
but  on  continued  heating  below  fusion  turns  yellow  again, 
blue  ;  in  very  thin  splinters  fuses  on  the  end  instantl;^,  the 
compact.  Soluble  in  hydrochloric  acid  in  the  cold  without  residue,  the  solution  having  a 
more  or  less  yellow  color. 

Occurs  at  the  Gonstancia  mine,  Cerro  de  Tazna,  Bolivia.  Named  after  M.  Daubr^,  of 
Paris.  Daubreite  is  related  to  the  artificial  compounds  2(fiitOt)  +  BiaCl  and  6  (BiaOa) 
+  Bi,Cl.. 

2>aTreuzlte.    De  Ebninck,  Bull.  Ac.  Roy.  Belfi^.,  II.,  xlvi.,  240,  1878. 

Orthorhombio  (on  optical  grounds).  Riesembles  asbestos.  In  aggregates  of  slender 
trans{)arent  acicular  crystals,  light  extinction  parallel  and  peri>endicular  to  longitudinal 
direction.  CleavajB^e  transverse  to  needles(?).  Color  white,  with  a  tinge  of  flesh  red. 
Analysis  of  material  free  from  impurity,  except  quartz  : 

SiO,  Al,Oa  MnO         MgO  HaO 

(i)       53-94  88-69  525  MO  419  Fe,0,  or  FeO  tr.  =  100 07. 

The  amount  of  quartz  was  determined  as  from  18  to  18  p.  c. ;  in  the  above  analysis  16-68 

g.  c. ;  and  the  remainder  corresponds  approximately  to  the  formula  114  (Mn,  Mg)  [AI3I9 
1.0,4,  which  requires:  SiO,  4689,  Ala6,  40-19,  MnO  6-93,  MgO  1-30,  H,0  4-69  =  100. 
B.  B.  infusible  ;  with  soda  a  manganese  reaction  ;  with  cobalt  solution  a  blue  color. 
Slightly  attacked  by  acids.  Occurs  In  quartz  veins  in  the  Ardennes  schists,  at  Ottr6,  Bel- 
giimi.    Named  after  M.  Ch.  Davreux. 

Davtne,  Min.,  p.  828. — Relation  to  cancrinitc  and  microsommite,  Banff,  Z.  Kryst.,  ii., 
478,  1878. 

Dawsonttb,  App.  II.,  p.  16.— Optical  examination,  Dea  CUnzeaux,  BulL  Soc.  Min.,  i,  8, 
1878. 

Occurs  in  the  province  of  Siena,  Plan  Castagnalo,  Tuscany,  according  to  Chaper  (Bull.  Soc. 
Min.,  iv.,  165, 1881).  Found  in  thin  plates,  radiated,  and  formed  of  fine  fibres  in  a  quartz- 
ose  rock,  impregnated  with  dolomite,  in  part  argillaceous  ;  associated  with  calcite,  dolo- 
mite, pyrite,  fluorite,  and  cinnabar.  An  analysis  by  Friedel  (ib.,  iv.,  28)  afforded:  (})  COj 
2909,  A1,0,  85-89,  Na,0  19-18,  H,0  12-00,  MgO  1-89,  CaO  0-43  ;  formula  NaaFAlJCO., 
2H,0  or  8Na,C0,  +  AlaCaO»  +  2  [Ala]  H«0.,  which  requires :  CO9  80-4,  AlaO,  85*6,  NaaO 
21-5,  HaO  12-5  =  100. 

Recently  found  at  the  Montreal  reservoir,  Canada,  Harrington  (Can.  Nat.,  x.,  1881). 
Analysis,  after  deducting  impurities,  principally  calcite :  COs  27*78,  AlaOa  86*12,  NaaO 
22-86,  HaO  18-24  =  100. 

Dechbnite. — ^Min.,  p.  609  ;  App,  II.,  p.  16. 

DsukFOSsiTE.— App.  n.,  p.  16. 


Digitized  by 


Google 


80  APPENDIX  nz. 

Delessue,  Min.,  p.  407  ;  App.  II.,  p.  16. — Analyses  of  several  related  minerals^  Scot- 
land, Meddle,  Trans.  Soc.  Edinb.,  xxix.,  81,  1879. 

A  blackish  green  chloritic  mineral,  filling  cayities  in  eruptive  rocks  in  the  Thtlrin£er 
Wald,  gave  Pufahl  (G.  =  2-886): 

SiO,   TiO,  AlaO,  Fe,0,  FeO  MnO  MgO  CaO  K,0  Na^O  P,0.  SO,  C0«  H,0 

28-79  018    16-74  4-88  18-80  0 81  1662  0*98  0*28  0 24  008  0 26  0-86  12-25  =  100-21. 

For  this  the  formula  is  calculated  Rt  (ItsjaSisOss  +  7  aq.  Weiss  proposes  the  name  sub- 
DELESSiTE  for  Varieties  of  delessite  which  show  but  little  FcsOa,  and  much  FeO.  ZS.  G. 
Ges.,  xxxi.,  801,  1879. 

See  also  IHabaniite,  p.  87;  ffuUite,  p.  60,  etc. 

Delvaitzite,  Min.,  p.  588.— Ausstrich,  Bohemia,  occurrence  and  composition,  Vala  and 
Helmhacker,  J.  Min.,  1875,  817.  Vis^,  Belgium,  Jorissen  finds  0-30  Asa  O.  and  010 
VaOe,  and  deduces  the  formula  rFea]»P40a»,  15HaO,  or  if  the  water  lost  by  desiccation  at 
ordinary  temperatures  is  included,  the  same  with  llaq  additional.  Mem.  Soc.  Geol.  Belg., 
vi.,  88,  1879. 

Debnbachite,  App.  II.,  p.  16.— See  Beudantiie,  p.  15. 

Descloizite,  Min.,  p.  609;  App.  II.,  p.  16. — Oryrt.  description,  probably  monoclinic, 
Yenus  mine.  Department  de  Minas,  and  other  localities  in  the  bierra  de  Cordoba,  Arg^ituia 
Republic,  WebakVy  Z.  Kryst.,  v.,  542,  1881  (Ber.  Ak.  Berlin,  1880,  672). 

AnalyseB,  Cordoba:  1,  dark  brown  crystals,  Rammelsbcrg;  2,  DSring : 

V,0.  AsaO.  PbO    ZnO     FeO  MnO  CuO  H,0  CI 

1.  G.  =  6-080  (5)  22-74    ....  66-48  16  60    ....    116  ....  2-84  024  =  99-56. 

2.  (§)  21-41    0-27  56-20  1708    0*97   0-§8  0-28  2-85  026  insoL  0-47  =  99*82. 

In  light  brown  crystals  (G.  =  5-915)  Bammelsberg  obtained  PbO  54*85,  ZnO  20-9a  These 
analyses  lead  to  the  formula  R4Va09,  H9O  or  BTVaOs  +  RHaO,  (Ber.  Ak.  Berlin,  1880, 
652;  and  ZS.  G.  Ges.,  xxxii.,  709,  1880).  TUs  formula  is  analogous  to  that  of  libethenite, 
the  form  of  which,  as  shown  by  Des  Cloizeaux,  is  also  near  that  of  desdoizite.  On  the 
other  hand,  Bammelsberg  shows  that  the  analysis  of  Damour  (Min.,  p.  609)  after  the  de- 
duction of  the  soluble  portion  reduces  to  VaO*  24*80,  PbO  60*40,  ZnO  2-25,  FeO  1-48,  MnO 
5-87,  CuO  0-99,  HaO  2*48,  CI  0*85  =  98-57,  and  this  corresponds  to  RjVaO.,  H,0,  with 
R  =  (Mn,  Zn,  Fe,  Cu) :  Pb  =  1 : 2.  Rammelsberg  throws  some  doubb  over  the  conectnees 
of  Damour's  analysis. 

Probable  occurrence  of  desdoizite  in  Arizona,  SilUmanj  Am.  J.  Sc.,  III.,  zxiL,  201, 
1881. 

A  vanadate,  related  to  desdoizite,  has  been  called  beaceebuschtte  by  BSring  (Ram- 
melsberg, ZS.  G.  Ges.,  xxxii.,  711,  1880).    The  description  is  as  follows  : 

Occurs  in  small  striated  prismatic  crystals.  Color  black.  An  analysis  gave  I>5ring, 
after  the  deduction  of  486  p.  c.  insoluble  :  VaO»  25-82,  PaO*  0*18,  Vw  61-00,  FeO  4-65. 
MnO  4-77,  ZnO  129,  CuO  0-42,  HaO  208  =  99-66.  Rammelsberg  deduces  the  formula 
R3  VaO^  +  HaO,  with  Fe :  Mn  :  Pb  =  1  : 1  :  4,  this  gives :  V.0. 25-45,  PbO  62-00,  FeO  5-01, 
MnO  4-95,  HaO  2-50  =  100.  Occurs  with  desdoizite  and  vanadinite,  at  several  localities 
in  the  State  of  Cordoba,  Argentine  Republic.  Named  for  Dr.  D.  Luis  Brackebusch,  oi 
Buenos  Ayres.  [It  is  of  interest,  that  the  analysis  of  During  of  this  mineral,  and  that  of 
Damour  (as  recalculated  bv  Rammelsberg)  on  the  supposed  original  desdoizite,  give  very 
nearly  identical  results  ;  the  relation  of  tne  two  minerals  is  still  uncertain.] 

Destinezite.  Forir  and  Joriseeny  Bull.  Soc.  G^l.  Bdg.,  vii.,  117,  1881.  Announced  as 
an  iron  phosphate,  near  delvauxite,  containing,  according  to  Joriasen,  PaOs,  AsaOs,  YtOi, 
FcaOa,  AlaOa,  CaO,  MgO  (tr.),  CuO  (tr.).  Dissolves  in  hydrochloric  acid  leaving  a  slight 
residue  of  impurities.  Occurs  in  yellowish  white  nodular  masses  of  an  earthy  aspect  on 
the  surface,  but  dull  on  the  fracture.  From  the  amjpelite  at  Argenteau,  Belgiunu  learned 
after  M.  Destinez.    A  complete  de^ription  is  promised. 

Dewalqutte.— -App.  II.,  p.  16  (4). 
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ZMabantitob  &.  W,  EiaweSy  Am.  J.  Sc,  III.,  iz.,  454, 1875.  Diabaittachbonntk,  Liebe, 
Jahrb.  Min.,  1870  (Appendix  L,  p.  4). 

Massive,  with  a  foliated  radiated  structure.  H.  =  1.  G.  =  2*79.  Color  dark  green. 
Strongly  dichroic.  Analyses  by  Hawes  (L  c),  on  separate  samples,  each  proved  by  the 
microsoope  to  be  homogeneous  : 


1.  «) 

2.  (t) 


SiOa  AlaO»  Fe,0,  FeO 
88-24  11-07  2-26  26-11 
88-68       10*84       2-86       24*88 


MnO 

MgO 

CaO 

Na,0 

H,0 

0-41 

16-61 

1-11 

0-25 

9-91  = 

=  99-87. 

0-88 

16-62 

0-78 

0-88 

10-02  = 

=  99-69. 

These  analyses  give  a  quantivalent  ratio  of  B :  [Rtl :  Si :  H  =  4 

This  corresponds  to  the  formula  RiJKJsSigOge  +  9aq,  which  is  near  toj/hat 


2 :  6 : 8,  or  that  of  a 

is  near  to  that 

Occurs 'filling  amygdaloidal  cavilies'  in  the  trap  o)  the  Farmington  Hills, 


tinisilicate. 
of  pyrosclerite. 
Conn. 

The  above  mineral  is  similar  to  the  diabantachronnyn  of  Liebe,  in  mode  of  occurrence 
and  in  composition  ;  Hawes  suggests  the  name  diabantite  as  a  substitute  for  the  earlier 
name.  It  is  also  very  near  to  Wiik's  euralite  (App.  I.,  p.  6).  These  and  several  other 
similar  minerals,  epichlorite,  hullite,  etc.,  may  faurly  be  classed  with  delessite,  Min., 
p.  497. 

DiADocHTTB,  Min.,  p.  688.— Anal.,  Peychagnard,  Is^  Camoi,  Bull.  So6.  Min.,  iiL,  89, 
.1880  ;  V6drin,  Belgium,  Bull.  Soc.  Geol.  Belg.,  vii..  114, 1881. 


DiALLAGE. — See  I)/roxene,  p.  100. 
DiALOGiTB.— See  EhodochrmiBt  p.  108. 

BiAMOiTD,  Min.,  p.  21;  App.  n.,  p.  16.— Oryst.,  Roae-Sadebeck,  Abh.  Akad.  Berlin, 
1876,  85  (Z.  Kryst..  ii.,  98,  1877),  and  ZS.  G.  Ges.,  xrt,  605,  1878.  Ei/raehwdld,  Z. 
Kryst.,  i.,  212,  1877.  Qroth,  Min.-Samml.  Strassburg,  p.  4,  1878.  Bcmnhauett  Wied. 
Ann.,  i..  462,  1877.     Martin,  ZS.  G.  Ges,,  xxx.,  521,  1878. 

Striations  on  black  diamond  (carbonado),  due  to  friction,  Daubrie,  C.  B.,  Ixxxiv.,  1277, 
1877. 

Anomalous  optical  characters  explained,  Jannettaz,  Bull.  Soc.  Min.,  ii.,  124,  1879. 

Occurrence  in  South  Africa,  K  J.  Duim,  Q.  J.  Geol. -Soc.,  xxxiii.,  879,  1877;  xxxvii., 
600,  1881;  Ghapet,  Bull.  Soc.  Min.,  ii.,  195,  1879;  Friedel,  ib.,  ii.,  197;  FouquS  and  LSvy, 
ii.,  216 ;  iii,  189  ;  J.  A.  Roorda  Smit,  Arch.  N^erland,  xv.,  61,  1880  ;  A.  Sjdgren,  GeoL 
F6r.  FariL,  vi.,  10,  1882.  In  South  America,  GorcHx,  Bull.  Soc.  Min.,  iii.,  86, 1880  ;  and 
C.R.,  xciiL,  98,  1881. 

Made  artificially,  J.  B.  Harmay,  Proc.  Roy.  Soc.,  xxx.,  188,  460,  1880. 

DiAFHOSiTE.— App.  I.,  p.  4;  see  also  Freiedebenite,  p.  48. 
BiASFORE. — Min.,  p.  168;  App.  II. ,  p.  17. 

Diokinsonite.    G,  J.  Brush  and  E,  S,  Dana,  Am.  J.  Sc.,  UI.,  xvi.,  114,  1878. 

Monoclinic ;  pseudo-rhombohedraL  Axes, b:h:d  =  0-6917 : 
0-5773  : 1 ;  /fi^  =  61°  80'.  Observed  planes  (see  figure) :  0  (c), 
fh4  (6),  i-t  (o),  1  (p),  2  (8)  -  8-t  (x).  i Ai  =  66"  86',  c  Aa  =  118^ 
80', «5  A  a;  =  187'  80',  c  Ai>  =  118°  52',  c  A  «  =  97°  58'.  Crys- 
tals rare,  tabular  in  habit,  with  triangulai;  striations  on  basal 
Elane ;  conunonly  foliated  to  micaceous.  MassiTe ;  also  curved 
hmellar,  radiated  or  stellated.    Cleavage  :  basal  perfect. 

H.  =  8-5-4.  G.  =  8-388-8-843.  Lustre  vitreous,  on  cleav- 
age face  somewhat  pearly.  Color  olive  to  oil  green,  in  masses 
dark  grass  green.  Streak  nearly  white.  Transparent  to 
translucent.  Fracture  uneven.  Brittle.  Planes  of  light- 
vibration  parallel  (grass-green)  and  normal  (yellow-green)  to  edge  e/a  in  basal  section. 

Composition :  4R,Pa08  +  8aq.  If  R  =  Mn  :  Fe  :  Ca  :  Na,  =  5  :  2t ;  8  : 1{,  percentage 
composition  :  PaO*  40-05,  FeO  12-69,  MnO  25-04,  CaO  11-85,  Na,0  6-56,  HaO  8-81  =  IW. 
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:  1,  2,  by  S.  L.  Penfield  ;  1,  after  deduction  of  impurities,  viz.,  8*80  p.  c.  quartz, 
p.  c.  eosphorite  ;  2,  after  deducting  1'89  p.  c.  quartz,  6*89  p.  c.  eosphorite. 


FeO 

MnO 

CaO 

Li,0 

Na,0 

K,0 

H,0 

12-40 

25-10 

18-36 

008 

5-25 

0-89 

8-86  =  100-25. 

11-90 

23-96 

[14-98] 

0-24 

4-78 

0-78 

8-88  =  100-00. 

39-36 


In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  bat  the  last 
pQrtions  react  faintly  acid;  the  residue  is  magnetic.  Fuses  in  the  naked  lamp-flame,  and 
B.  B.  in  the  forceps  colors  the  flame  at  first  green  then  greenish  yellow;  reacts  for  iroa 
and  manganese  with  the  fluxes.    Soluble  in  acid. 

Occurs  at  Branch vilie,  Fairfield  Co.,  Conn.,  intimately  associated  with  eosphorite,  trip- 
loidite,  and  other  species  in  nests  in  a  vein  of  albitic  granite.  Often  di^eminalid  m 
minute  plates  through  massive  eosphorite,  giving  it  a  green  color  ;  similarly  imbedded 
in  lithiophilite.    Named  after  Rev.  w  m.  Dickinson,  formerly  of  Redding. 

Dietilchite.  F.  Schrdckinger,  Verb.  G.  Reichs.,  1878, 189.  Anruni,  Z.  Kryst,  vi,  92, 
1881.  In  fine  fibrous,  tuftiCd  forms,  as  an  efflorescence  or  incrusting.  MonocHnic  ( ?),  Arzruni. 
H.  =  2.  Lustre  silky.  Color  dirty  white  to  brownish  yellow.  £asily  soluble  in  water; 
taste  like  vitrioL  B.  B.  fusible.  Composition  (Zn,Fe,Mn)  SO4  +  AlsStOn  +  22aq.  Analy- 
sis by  Dietrich: 

SOa  AUO,  ZnO  FeO  MnO         MgO  H,0 

85-94  10-92  8-70  8-11  1*74  0«88  44-88=100-12. 

A  recent  formation  (within  14  vears)  in  an  abandoned  working  at  Felsdbanya,  Transyl- 
vania.   [Belongs  with  the  related  alums,  mendozite,  bosjemanite,  halotrichite,  etc.] 

DioPSiDE.— See  Pyroxene,  p.  100. 

DiMOBPHiTK.— Min.,  p.  28;  App.  n.,  p.  17. 

DioPTASE,  Min.,  p.  401;  App.  II.,  p.  17. — Orvst.,  v.  Kok^charof,  Min.  Russl.,  vL,  285, 
1875;  vii.,  218,  1878.  Chili,  vom  Math,  Z.  Kryst.,  v.,  257,  1880;  Bauer,  ZS.  G.  G€S. 
xxxii,  714,  1880.  [Bauer  states  that  the  reported  occurrence  of  dioptase  in  Nassau  is  a 
mistake,  see  Syst.  Min.,  p.  402;  Text-Book,  p.  279.] 

DOLEROFHANITE. — App.  11.,  p.  17. 

DoLOBOTE,  Min.,  p.  68;  App.  II.,  p.  17. — Orj9t.y  Bex,  Switzerland,  v.  Kokscharof,  Min. 
Russl.,  vii.,  1,  1875;  Bull.  Ac.  St.  Pet.,  xxi.,  47,  1875.  Binnenthal,  etc.,  Groth,  Min.- 
Samml.  Strassburg,  p.  127,  1878. 

Relation  to  the  other  rhombohedral  carbonates  discussed,  Tachermak,  Min.  Petr.  Mitth., 
iv.,  99, 1881. 

Anal.,  Bleiberg,  Carinthia,  von  Z&pharovick,  Z.  Kryst.,  iii.,  100.  Anal,  of  var.  miemite 
(by  John),  from  Zepce,  Bosnia,  F.  v,  Bauer.  Verb.  G,  Reichs.,  1879,  121. 

Origin  of  dolomite  discussed,  Doelter  and  Hoernea,  Jahrb.  G.  Reichs.,  xxv.,  293»  1875; 
Hoppe-Seyhr,  ZS.  G.  Ges.,  xxvii.,  495, 1875. 

DoMETKiTE. — Min.,  p.  36;  App.  II.,  p.  17. 

DoppLEBrrE,  Min.,  p.  749. — A  black  gelatinous  hydrocarbon,  related  to  dopplerite,  is 
described  by  T,  Cooper  (Eng.  Min.  Joum.,  Au^.  13,  1881),  as  found  in  a  stratum  of  muck 
below  a  peat  bed  at  Scranton,  Penn.  More  particularly  described  by  H.  C.  Lewis  (Am.  Phil. 
Soc.  Philad.,  Dec.  2,  1881).  When  first  found  it  was  jelly-like  in  consistency,  but  on 
exposure  to  the  air  it  becomes  tougher  and  is  elastic,  somewhat  like  indiarruDber,  and 
finally  when  quite  dry  it  is  brittle  and  nearly  as  hard  as  coal.  Only  partially  dissolved  in 
hot  alcohol,  but  completely  in  caustic  potash.  When  dry  bums  with  a  yellow  flame. 
Analysis  by  J.  M.  Stinson,  of  material  dried  at  100°  C,  iave:  C  28*99,  H  5-17,  N2-46, 
0  56*98,  ash  6*40  =  100;  for  which  the  empirical  formula  CioHssOis  is  calculated.    Lewis 
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suggests  that  the  yarious  allied  jelly-like  hydrocarbons  may  be  grouped  together  under  the 
name  phytocolute  {<pvr6y,  noXXa,  or  plant  jelly),  but  the  new  name  is  hardly  needed. 

DUDLEYITB.— App.  II.,  p.  18. 

DuFRENiTE,  Min.,  588;  App.  U.,  p.  18. — ^Anal..  Dept.  ot  Freirina,  Atacama,  DomeyJco^ 
Min.  Chili,  3d  ed.,  p.  161,  1879.  From  the  Rothkuichen  mine,  near  Waldgirmes  (Icrau- 
rite),  Streiig,  J.  Min.,  1881,  L,  110. 

In  radiated  coarsely  fibrous  masses  of  a  dark  greenish-brown  color,  forming  an  irregular 
bed  of  about  10  inches  in  depth,  \inderlying  Umonite,  in  Rockbridge  Co.,  Va. ;  anal,  by  J. 
Li.  Campbell:  PaO.  81-76,  FcaO,  50-86,  AlaOs  0*21,  FeO  6-14,  MnO  0-40,  CaO  1-12,  MgO 
0-76,  HaO  8-53,  insol.  0-12  =  99'89.  Am.  J.  Sc.,  III.,  xxii.,  65,  1881.  The  same  occur- 
rence was  earlier  analyzed  by  Massie  (Ch.  News,  xlii.,  24,  181,  1880),  and  with  almost 
identical  results. 

DuFBENOYSiTE. — Miu.,  p.  92;  App.  II.,  p.  18. 

DmnorUerite.  Oonnard,  Bull.  Soo.  Min.,  iv.,  2, 1881;  Bertrand,  ib.,  iii.,  171;  andiv., 
9;  Damaur,  ib.,  iv.,  6. 

Orthorhombic  (on  optical  grounds).  Occurs  in  minute  prismatic  crystals,  always  twins, 
prismatic  anele  inferred  to  be  about  120°.  Biaxial,  negative  bisectrix  pcuraUel  to  the 
longitudinal  direction  of  the  crystals,  axial  angle  small,  aispersion  p  <  v.  Remarkably 
dlchroic;  colorless  when  the  crystals  are  parallel,  and  deep  cobalt  blue  when  perpendicular 
to  the  plane  of  polarization.  The  phenomenon  of  houppea  observed  in  fragments  of  *01 
mm.  thickness,  even  more  strikingly  than  in  andalusite  (Bertrand).  G.  =  8  w  (see  below). 
Ck>lor  light  blue.    Analysis,  Damour: 

SiOa  AlaOa  FcaOj  MgO  ign 

29-85  66-02  101  0-45  225  =  99-58. 

Calculated  formula  [Al9]4Si30,«,  which  requires :  SiO»  80*40,  AlaOa  69*60.  [The  material 
analyzed  was  obtained  by  attacking  the  granite  in  which  it  occurred  with  a  mixture  of  HF 
and  H3SO4.  This  mineral  was  then  separated  from  the  quartz  and  other  substances  unde- 
composed  by  the  Thoulet  liquid.  Necessarily,  therefore,  more  or  less  doubt  surrounds  the 
chemical  composition;  the  loss  by  ignition  is  also  neglected  in  the  formula.]  Damour 
thinks  the  blue  color  may  be  due  to  blue  oxide  of  titanium.  B.  B.  infusible,  loses  color  on 
strong  ignition ;  with  cobalt  solution  a  beautiful  blue,  characteristic  of  aluminum.  With 
salt  of  phosphorus  gives  a  slightly  bluish  opaline  bead. 

Found  in  fibrous  forms  im^dded  in  feldspar  in  blocks  of  gneiss  at  Chaponost,  near  Lyons, 
France,  original  locality  probably  Beaunan.  Named  for  the  palseontologist  M.  Eugene 
Dumortier. 

Duporthlte,  J.  H.  Collins,  Min.  Mag.,  i.,  226,  1877. 

In  fibrous  masses  occupying  fissures  in  serpentine.  H.  =  2.  G.  =  2*78.  Lustre  silky. 
Color  greenish  to  brownisn  gray.  Flexible  m  thin  fibres  like  asbestos.  Analysis  gave: 
SiOa  49-21,  AlaO,  27-26,  FeO  6-20,  MgO  1M4,  CaO  0-39,  Na^O  0-49,  H^O  3-90,  do,  hygro- 
scopic 0-68  =  99*27.  About  half  the  water  goes  off  only  at  an  elevated  temperature.  A 
relation  to  neolite  (Min.,  p.  406),  is  suggested.  From  Duporth,  near  St.  Austell,  Cornwall. 
[Needs  further  examination.] 

DuRANGiTE,  App.  I.,  p.  4. — Des  Cloizeaux  has  investigated  the  crystalline  form  and 
optical  properties  (Ann.  Ch.  Phys.,  V.,  iv.,  401,  1875).  An  analysis  by  Gr.  W.  Hawes 
(Brushy  Am.  J.  Sc.,  III.,  xi.,  464,  1876),  of  small  dark-colored  crystals  (Q.  =  4*07,  other 
ligiit-colored  crystals  gave  G.  =8 '987),  afforded: 


ASaOs 

AlaOa 

FeaOa 

MnaOa      Na,0       LiaO         F 

53-11 

17-10 

9-23 

2-08       13-06       0-65       7-67*  =  102-99,  deduct  8-23  0  cor- 

[responding  to  F  =   99-76. 
•  A  second  determination  gave  P  =  7*49. 
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This  gives  the  atomic  ratio  R  :  [Rj]  :  As  =  2  : 1  :  2;  the  ratio  of  0  :  F  =  4*7  :  1-    The 

formhla  may  be  written  Rg  [RJ  Asa  (0,  F8)9  or  nearly  [Raj  AsaOs  +  2RP;  which  is  analo- 
gous, as  remarked  by  Brush  (1.  c.),  to  amblygonite,  to  which,  howeyer,  in  form  and  optical 
characters  it  has  apparently  no  relation  (Des  CL). 

Durangite  is  described  by  H.  G.  Hanks  (Am.  J.  Sc.,  III.,  xii.,  274,  1876),  as  ocearriiig 
at  the  Barranca  tin  mine,  eighteen  miles  north-east  of  Coneto,  State  of  Durango,  and  about 
ninety  miles  north-east  of  the  city  of  Durango.  The  mineral  is  found  not  with  Uie  stream 
tin,  but  in  a  vein  four  to  six  inches  in  thickness;  the  crystals  are  sometimes  attached  to  the 
walls  of  the  vein  (here  the  large,  light,  orange-colored  variety,  App.  I.,  p.  4),  sometimes 
with  cassiterite  in  the  white  pmyenHent  matter  which  fiUs  the  vems  (small,  dark-eolored 
variety,  see  above).  The  largest  crystal  found  was  19  mm.  long,  11  mm.  thick,  and 
weighed  3-022  grams. 

BQrfeldtite.    Baimondif  Min^raux  du  Perou,  p.  125, 1878. 

In  masses  with  indistinct  fibrous  structure,  also  in  fine  needles.  H.  =  2 '5.  O.  =  5'40. 
Color  light  gray.  Lustre  metallic.  Associated  with  quartz  as  gangue.  After  deduction 
of  impurities  (81*81  p.  c.  gangue),  the  composition  is: 

S  Sb  Pb  Ag         Cu         Pe  Mn 

24-15        80-52        25-81        7*34        1-80        2-24        8-06=100. 

For  this  the  formula  8RS  +  SbgSs  is  deduced.  B.  B.  on  charcoal  gives  off  antimonial 
fumes,  gives  a  lead  coating,  and  leaves  a  globule  rich  in  silver.  With  borax  reacts  for 
manganese.  From  the  Irismachay  mine,  Anquimarca,  province  Gajatambo,  Pern.  Named 
after  M.  R.  Dilrfeldt  [This  mineral  is  very  near  stylotypite,  but  differs  in  containing 
lead  instead  of  copper.    An  analysis  of  the  pure  mineral  is  to  be  desired.] 

Duxite.  Ddlter,  Verh.  G.  Reichs.,  1874,  145.  A  resin  from  the  lignite  of  Dux, 
Bohemia.  Opaque.  Color  dark  brown.  G.  =  1-183.  Melts  at  246°.  Fischer  obtained 
besides  2-72  water  and  l-»4  ash:  C  78-25,  H  8-14,  0  13-19,  S  0-42  =  100.  Near  walchovite. 
Min.,  p.  741. 

Dysanalyte.    A,  KnoPf  Z.  Kryst.,  i.,  284,  1877.    PEBOPsmrE  of  former  writers. 
Isometric,- in  cubes.    Cleavage  cubic.    G.  =4-13.    Color  black.    Analjrses:  1,  2,  Seneca 
(Ann.  Chem.  Pharm.,  civ.,  871, 1856) ;  3,  Knop;  4,  same  as  3  after  deduction  of  impurities: 


TiOa 

CbaO» 

FeO 

MnO 

CeO 

CaO   NaaO 

1.  58-95 

6-28 

•  •  • . 

85-69    ....  =  100-87. 

2.  59-30 

5-99 

. 

85-94    . . . .  =  101-23. 

3.  40-57 

22-73 

5-70 

0-42 

5-58 

19-86    8-50  SiOa  2-31,  MgO,  KaO,  A1,0,  F,tr.=  1001 

4.  41-47 

23-23 

5-81 

0-43 

5-72 

19-77    8-57=100. 

The  atomic  ratio  for  R  :  Ob  :  Ti :  O  =  7  :  2  :  6  :  24,  corresponding  approximately  to 
the  formula  RCb-Oo  +  6RTi03.  Found  in  the  eranular  limestone  of  Vogtsburg,  Eaiseis- 
tuhlfijebirge,  Baden.  The  mineral  has  previously  been  called  perofskite,  but  is  in  fact 
closely  related  to  pyrochlore  (Min.,  p.  512),  and  koppite  (App.  II.,  p.  32.  Named,  in  allu- 
sion to  the  difficulty  of  the  analysis,  from  dv^avdXvTos,  hard  to  undo, 

Dyscrasite.— Min.,  p.  35;  App.  I.,  p.  5. 

Dysodile,  Min.,  p.  746. — ^Anal.,  Church,  Ch.  News,  xxxiv.,  155,  1876. 

Ebonite.    Schrauf,  Z.  Kryst.,  iii.,  352,  1879. 

Triclinic.  In  minute  (i  to  1  mm.)  crystals  resembling  common  forms  of  barite  (Min.,  p, 
616,  figs.  505  E,  F),  hence  orthorhombic  in  habit.  Closely  related  in  angle  to  hopeite  (Min.. 
p.  544,  see  also  this  Appendix,  p.  59).  H.  =  4-5.  Color  light  grayish  brown.  Streak 
white.  Lustre  sub-adamantine.  Translucent  to  transparent.  B.  B.  infusible,  becomes  craT 
and  opaque.  On  charcoal  with  soda  a  cadmium  coating  (no  zinc  observed).  With  salt  ol 
phospnorus  a  colorless  bead  enclosing  a  skeleton  of  silica.  Insoluble  in  HCl  or  HNO). 
Regarded  as  essentially  a  silicate  of  cadmium. 

Occurs  on  and  implanted  in  crystallized  calamine,  which  in  turn  fills  cavities  in  smith- 
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sonite;  the  last  mineral  is  massiye,  coarse  granular,  and  oi  a  light  brown  color,  and  mixed 
more  or  less  with  red  clay.  The  eggonite  is  so  called  from  eyyoroi,  ffrcmdaon,  as  beinc  the 
third  generation  in  the  series  of  zinc-cadmium  compounds.  From  Altenberg.  INeeds 
f  urtJber  examination.] 

Ehute. — See  Fasudomalaehite,  p.  97. 

JEUsenbracit. — See  BracUe,  p.  18. 

Skdemite.    Nordenskidld,  GeoL  F5r.  F5rh.,  ill,  870,  1877. 

Tetragonal  (?).  Massive,  coarsely  granular  :  also  as  a  crystalline  incrustation.  Cleav- 
age :  basal,  nearly  perfect.  (Optically  uniaxial.  H.  =  2-&-3.  G.  =  7'14.  Lustre  on 
cleaTage  plane  vitreous,  on  fracture  scurfaces  ereasy.  Color  bright  yellow  to  green.  Trans- 
lucent in  thin  splinters.  Brittle.  Composition:  JPb»AsaO«  +  2PbCU  =  AsjO.  10'59,  PbO 
59-67,  CI  7-58,  Pb  23-16  =  100.    Analysis  (1.  c): 

AsaO,  PbO  CI  Pb 

10-60  58-26  8-00  2889    =    100-24. 

Fuses  easily  to  a  yellow  mass,  with  the  loss  of  lead  chloride  as  a  white  sublimate;  gives 
a  lead  coating  on  charcoal.    Soluble  readily  in  nitric  or  warm  hydrochloric  acid. 

Found  at  Langban,  Wermland,  Sweden,  in  small  granular  jnasses,  imbedded  in  a  yellow 
manganesian  calcitc;  also  as  an  incrustation.    Kam^  from  ex8T//io?,  unusual, 

A  mineral  of  similar  appearance,  also  a  compound  of  arsenic,  lead,  and  chlorine,  having 
the  same  pvrognostic  chairacters,  occurs  at  L&ngban,  as  small  lemon  yellow  grains  in  cal- 
cite.  Held  to  bo  orthorhombic  on  basis  of  crystalline  form  and  optical  character.  Oa1  = 
114"  86',  1  A  1  =  101**  '28;  but  as  Gioth  shows  (Z.  Kryst.,  ii.,  807),  these  angles  give  a  ratio 
1 :  -967  for  the  lateral  axes,  so  that  it  may  be  identical  with  ekdemite,  and  not  as  Korden- 
8ki5ld  suggests,  a  dimorphous  form. 

ELJSOLrrE.— See  NepheliU,  .p.  84;  and  App.  IT.,  p.  18. 

Sleonorito. — See  Beraunite,  p.  13. 

Blroquite.  C,  U.  Shspard,  Min.  Contr.,  1877. — An  apple  green  to  gray^  massive  sub- 
stance ;  translucent  to  nearly  opaque.  II.  =  6.  G.  =  2'8o-2*40.  Composition  :  SiOa  16*4, 
AlaOa  16-4,  FoaOa  13-8,  H9O  21*8  fPsOft  32-00  by  difference]  =  100.  Regarded  as  a  hydro- 
silicate  of  AUOa  and  Fe^Os,  mixed  with  opaline  silica  and  a  supposed  chromium  phospnate, 
to  which  **tho  green  color  was  found  to  be  due,"  To  the  chromium  phosphate  the  name 
PHOSPHOCHBOMITE  is  given  [see  App.  I.,  p.  9],  From  the  Island  of  Elroaue,  Caribbean 
Sea.  [The  description  of  the  mixture  is  so  incomplete  that  the  existence  of  the  supposed 
species  cannot  bo  regarded  as  proved.] 

Embolite,  Min.,  p.  115;  App.  II.,  p.  18. — ^A  mineral  from  the  silver  mines  in  the 
Troitzker  Bezirk,  Orenburg,  gave  TT.  von  Beck  (J.  Min,,  1876,  165) :  Br  28-44,  CI  8-21,  Ag 
63-85  =  100,  or  AgBr  66-88,  AgCl  33-17  =  100,  which  corresponds  to  8AgBr  +  2AgCl.  It 
occurs  in  minuto  octahedral  crystals,  and  in  thin  crusts. 

Emebald. — See  Beryl,  p.  18. 

Emplbctite,  Min.,  p.  86;  App.  II.,  p.  18.— Anal.,  Aamdal,  Thelemarken,  Norway,  DaWy 
Ch.  News,  xl.,  225, 1879. 

Enaboite,  Min.,  p.  107;  App.  II.,  p.  18.— Oryst,  MatzenkOpfl,  near  Brixlegg,  Tyrol. 
wm  Zepharotich,  Z.  Kryst.,  iii.,  600,  1879.  In  compound  crystals,  twins  and  st£>shapea 
threelings,  twinning  plane  i-|,  Argentine  Republic,  vom  Rath,  Z.  Kryst.,  iv.,  426.  Also 
from  Mancayan,  Luzon,  twins,  etc.,  Zeitler  (Klein),  J.  Min.,  1880,  i.,  159  (ref.). 

AnaL,  quoted  by  Brackehusoh,  Min.  Repub.  Ar^ntina,  49.  1879. 

Occurrence  in  Mexico,  Burkhart,  Naturaleza,  iii.,  886, 1875. 

See  also  Clarite,  p.  27,  Famatinite,  p.  45. 
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Enstatttb,  Min.,  p.  208;  App.  II.,  p.  18.— dyat.,  KiCrrestad,  near  Bamle,  Norwaj,  in 
enonnQus  crystals,  with  analyses,  Brdgger  and  vom  Math,  Z.  Kryst.,  i.,  18,  1877.  OrCidits> 
berg,  near  Liegnitz,  Silesia,  cryst.  and  optical  exam.,  v.  LctamlXy  J.  Min.,  1878»  678. 
Snarum,  pseudomorphous  crystals,  Sdigmann,  Z.  Kryst.,  ill.,  81,  1878. 

Anal.,  Georgia,  Jw»^,  Proc.  Acad.  Nat.  So.  Philad.,  1877,  198. 

Enygite,  Collins,  Min.  Mag.,  i.,  14,  1876;  C.  Le  Neve  Foster,  ibid.,  p.  9. 

Forms  a  bluish  green  staiagmitic  crust.  H.  =  ^^*5.  G.  =1*59.  An  analysis  gave: 
SOa  8-12.  AlaO,  29-85,  CuO  1691,  CaO  1-35,  SiO,  8-40,  CO,  1-05,  H,0  (over  H^SO*  aflCT  3 
days)  14-04,  at  150°  C.  18-21,  at  a  red  heat  7-17,  Fe«0,,  01,  Na,0  tr.  =  100-10,  Compare 
analyses  by  Plight  (J.  Ch.  Soc.,  Jan.,  1871)  and  Pisani  (Phil.  Mag.,  Ap.,  1868). 

Found  at  St.  Agnes,  Ck>mwall,  in  one  of  the  caves  at  the  old  quay.  Named  after  J.  S. 
Enys,  F.  G.  S.  |^A  most  improbable  compound.  Groth  shows  that  it  is  to  be  regarded  as 
merely  a  mechanical  mixture  (Z.  Kryst.,  l,  75).] 

EosTTE.— App.  L,  p.  5. 

£iOBphorite.>-See  Childreniie,  p.  24. 

Epiboxjlaitoebjte. — ^App.  I.,  p.  5. 

Epidote,  Min.,  p.  281;  App.  II., JP-  18.— OrysL,  v.  Kohacharof,  Min.  Rnssl.,  vL,  297, 
1874.  Heponselka,  Finland,  iruX*,  Gfifv.  Finsk.  Vet  Soo.,  xix.,  69,  1876-7.  Optical  exam., 
Fouqui'tdvy,  Ann.  Min.,  VII.,  xii.,  434, 1877,  Groth,  Min.-Samml.,  Strassburg,  p.  195» 
1878.  Cryst.  monograph,  description  of  crystals  from  many  localities,  with  a  larg©  num- 
ber of  new  forms,  ana  a  catalogue  of  all  occurring  planes,  Bilcking,  Z.  Kryst.,  ii,  321, 
1878.  Cryst.  monograph,  giving  many  measurements,  and  the  constants  deduced  from 
them,  N.  von  Kohecharof,  Jr.,  St.  Petersburg,  1879  (Min.  RussL,  viii.,  48, 1881). 

Photometric  measurements  of  light  absorption,  Pulfrich,  Z.  Kryst..  vi.,  157, 1881. 

Anal.,  Allochetthal,  Tyrol,  Ddlter,  Min.  Mitth.,  1875,  175.  Syra,  LOdecke,  ZS.  G.  GesL, 
xxviii.,  262,  1876.  Quenast,  Belgium,  Benard,  Bull.  Ac  Belg.  IL,  L,  170, 1880.  Amelia 
Co.,  Va.,  Lippit,  Ch.  News,  xliiL,  208. 1881.  Analyses  of  Varieties  occurring  cirstallized 
together  in  parallel  position,  Zdptau,  Silesia,  Bauer,  J.  Min.,  1880,  ii.,  78.  Analyses  and 
discussion  of  composition  of  the  species  of  the  epidote  group,  Laapeyres,  Z.  Kiyst.,  iiL, 
525,  1879.  The  doubta  suggested  by  Laspeyres  in  regard  to  thJ^correctness  of  the  accepted 
formula  HaCa4[Ala]3SieOao  are  answered  by  Tschrermak  and  8ip6cz,  Ber.  AJc.  Wicn,  IxxxiL, 
141,  1880,  and  still  further  by  Ludwtg,  Min.  Petr.  Mitth.,  iv.,  158,  1881. 

Epigenite.— App.  I.,  p.  5. 

EpiPiujntTE. — App.  I.,  p.  6. 

EpiSTiLBrrE,  Min.,  p.  44B;  App.  II.,  p.  19.— Dm  Cloizeaux  finds  epistilbite  to  be  mono- 
clinic  in  optical  characters  (Bull.  Soc.  Min.,  ii.,  161, 1879).  A  similar  result  is  reached  by 
Tenne  (J.  Mm.,  1879,  840;  1880,  i.,  43)  ,who  discusses  fully  the  crystalline  form.  He  also 
quotes  an  analysis  by  Jannasch,  SiO,  5855,  AI9O,  17-15,  CaO  899,  H^O  15*41  =  lOO'lO, 
which  corresponds  nearly  to  the  accepted  formula  Ca[Ala]  SieOi*  +  5aq. 

Poimd  by  Seligmann  with  heulandite,  stilbite,  etc.,  at  Viesch,  Canton  Wallis,  Switser- 
land,  Tenne,  J.  Min.,  1880,  i.,  285. 

Tenne  has  examined  the  pabastilbite  of  von  Waltersbausen,  and  refers  it  with  little 
question  to  epistilbite,  J.  Min.,  1881,  ix.,  195. 

JJUdecke  finds  that  reissite  (App.  I.,  p.  14)  is  nearly  identical  in  form  with  epistObite 
(monoclinic),  so  that  it  should  probablv  be  united  to  that  species;  it  differs  only  m  hard- 
ness, and  in  that  it  is  said  to  contain  alkalies,  J.  Min.,  1880,  ii.,  200;  1881,  i.,  162. 

Epsomitb,  Min.,  p.  468.— Argentine  Repub.,  analyses  quoted  by  Brackebuseh,  Min.  Ar- 
gentin.,  73, 1879. 

A  massive  variety  is  called  rejchardtite  by  Krause  (Arch.  Pharm.,  III.,  v.,  428,  and 
vi.,  41,  in  Z.  Ges.  Nat.,  II. ;  x.,  554)— [the  new  name,  however,  is  most  unnecessary]. 
Cryst^ne,  granular  or  foliated.    Cleavage  easy.    G.  =  1-6-1 '7.    Transparent  to  trans- 
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MgO 
9-82 

HaO 

51-17    =    100-23, 

9'77 

51-20    =    100-28. 
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lucent.    Fracture  conchoidal.    The  analyses  agree  cloeely  with  the  formula  MgSO^  + 
7aq,  viz.: 

SOa 

1.  Stassfurt  (|)  39-23 

2.  Leopoldshall  89-81 

Occurs  forming  thin  layers  associated  with  camallite,  at  Stassfurt  and  LeopoldshalL 

Bbdiiansite.— EngstrOm  (Inaug.  Diss.  Upsala,  1877,  abstr.  in  Z.  Kryst.  iii.,  199,  1878) 
has  analyzed  a  mineral  from  the  StockO,  Norway,  which  he  regards  as  probably  the  same 
as  that  named  erdmannite  by  Esmark  (Min.,  p.  414,  see  Berlin,  Pogg.  Arm.,  Ixxxviii.,  162), 
and  also  identical  with  that  analyzed  by  Michaelson  and  Nobel  (Michaelsonite,  Min.,  p. 
289).  He  obtained  :  SiO^  25-15,  BgO,  818,  ZrO,  2  14,  ThO,  9-93,  Fe.Oa  8-01,  CcaO,  9-00, 
Di,(La,)0,  8-66,  YaO,  1-64,  Er,0,  0-50,  FeO  816,  CaO  18  78,  BeO  310,  Na^O  1-02,  K9O 
0-42,  H,0  5-25  =  100.  The  author  writes  the  formula  RsSiOs  +  BcaSiOs  +  3aq,  and  sug- 
gests a  relation  to  datolite. 

Another  mineral  related  to  erdmannite,  analyzed  by  Damour  (Ann.  Ch.  Phys.,  Y.,  xii., 
411,  1877)  gaye  results  varying  somewhat  widely  from  the  above  analysis;  he  found  12-10 
p.  c.  HaO  (see  Momilite,  p.  59). 

Sxilite.  R,  C.  Lewis,  Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  292.  Minute  acicular  crystals, 
looking  like  tufts  of  white  wool,  observed  in  a  cavity  in  auartz  from  Herkimer  Co.,  N.  Y. ; 
chemical  nature  unknown.  The  cavity  also  contained  a  liquid  of  undetermined  character. 
[A  substance  of  unknown  characters,  not  even  proved  to  be  new,  does  not  deserve  a  name 
— ^the  practice  of  provisionally  attaching  names  in  such  cajses  is  to  bo  condemned.] 

Srlochaloite.  Ck)pper  chloride  from  Vesuvius  (1870),  by  ScaccJd  (Bull.  Soc.  Min.,  i., 
132). 

ERSBYiTE.--Min.,  p.  861;  App.  II.,  p.  19. 

Ebytheite.— Min.,  p.  558;  App.  II.,  p.  19. 

Ebythbosiderite,  App.  II.,  p.  19.— Vesuvius,  Scacehi,  Contrib.  Min.,  II.,  p.  42,  1874. 
DouGLAsriE,  from  Douglasshall,  is  2KC1,  FeCla,  2HaO,  Ochaenius,  Freckt,  Ber.  Ch. 
Gcs.,  xUL,  2828,  1881. 

Srirthrosdncite.  DanKmr,  Bull.  Soc.  Min.,  iii.,  156,  1880.  Occurs  in  thin  plates  appar- 
ently crystalline.  Color  rod.  Streak  pale  yellow.  Translucent.  Contains  sulphur,  zmc, 
and  manganese,  as  proved  by  a  qualitative  examination  on  the  small  amount  of  material 
available.  B.  B,  gives  sulphurous  fumes  in  the  open  tube,  fuses  in  the  forceps  to  a  black- 
ish sl^.  Dissolves  in  nitnc  acid  with  the  separation  of  a  little  sulphur.  Occurs  in  veins 
of  lapis  lazuli,  from  Siberia.  Des  GUnzeavx  (ib.,  iv.,  40, 1881)  finds  that  cleavage  plates 
of  this  mineral  show  in  polarized  light  a  black  cross  (positive),  resembling  that  of  wurtzite, 
both  natural  and  artificial.  He  concludes  that  it  is  probably  a  manganesian  variety  of 
this  mineral. 

EsMAEKiTE.— See  Anorthite,  p.  7;  and  App.  U.,  p.  19. 

Ettrinoite,  App.  II.,  p.  19. — Optically  uniaxial,  negative,  Bertrand,  Bull.  Soc.  Min., 
iv.,  84, 1881. 


Enohlorite.— See  Mica  Gh'oup,  p.  77. 

Euclasb,  Min.,  p.  879;  App.  II.,  p.  19.— OryBt-,  KuHbtn,  Verb.  Min.  Qes.  St.  Pet.,  11., 
xiv.,  147,  1879.  Brazil,  Ouyoty  Z.  Kryst,  v.,  260, 1880.  Prom  the  Hohe  Tauem,  Tyrol, 
perhaps  from  Kauris,  crystals  described  by  Becke,  Min,  Petr.  Mitth.,  iv.,  147,  1881. 


Eucraslte.    S.  R.  Paijkull  Geol.  PSr.  P5rh.,  iii.,  850, 1877. 

Orthorhombic(?).    H.  =4-5-5.  0.  =  4-39.  Lustre  greasy.  Color  blackish  brown.  Streak 
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brown.  Slightly  translucent  m  thin  splinters.  Fracture  uneven.  Brittle.  Analysis: 
SiOa  16-20,  TiOa  1-27,  SDOa(?)  1*15,  ZrOa  0-60,  MnOa  2*34,  ThO,  35-96,  CeOa  5*48,  Ce>0, 
613,  La,0,  (DiaO,)  2-42,  Y.0, 4*83,  EraO,  1  -62,  Fe^O,  4-25,  AlaO,  1  -77,  CaO  4*00,  MgO  Ofio, 

KaO  0-11,  NaaO  2-48,  HaO  9-15  =  100-21.  The  quantivalent  ratio  for  R  :  [R,]:  R  :  Si  (Ti) : 
n  =  2-18  :  4-47  :  6*67  :  9*14 :  8-13.  B.  B.  fusible  (at  4)  on  the  edges.  The  borax  bead  in 
the  R.  F.  is  violet,  in  the  0.  F.  yellow.  In  hydrochloric  acid  partially  soluble,  with  the 
evolution  of  chlorine.  Completely  soluble  in  sulphuric  acid.  Occurs  near  Barkevik, 
Brevig,  Norway.  Named  from  cJ  and  xpddii.  [This  is  the  mineral  which  has  been 
referred,  with  a  question,  to  polycrase,  and  also  to  polymignite,  Dana,  Min.,  p.  523.  It 
seems,  however,  to  be  closely  related  to  thorite,  Min.,  p.  418?! 


Bucryptite. 
Hexagonal. 


a,  J.  Brush  and  E,  S.  Dana,  Am.  J.  Sc.,  HI.,  xx.,  266, 1880. 
Cleavage  probably  basal.  In  symmetrically  arranged  crvBtals,  imbedded  in 
albite  (see  figure).  6.  =  2-667.  Color  white.  Com- 
position  Lia  [Ala]  SiaOa,  which  requires :  SiO*  47*51, 
AlaO,  40-61,  liiaO  11-88  =  100.  Gelatinizes  in  hydro- 
chloric acid. 

Eucryptite  forms  with  albite  an  apparently  homo- 
geneous substance,  called  by  the  authors  "  p  spodu- 
mcne ; "  it  is  derived  from  the  alteration  of  ^odn- 
mene.  The  microscope  shows  the  two  minerals  of 
which  this  substance  is  made  up^  and  chemical  analy- 
sis serves  to  separate  the  latter  into  a  soluble  portion 
(eucryptite),  and  an  insoluble  portion,  albite.  xhis  is 
further  explained,  with  analyses,  on  p.  113.  Prom 
Branchville,  Conn.  Named  from  ev,  weU,  and  Mpvz- 
ToS,  concealed, 

EuDiALYTE,  Min.,  p.  248;  App.  II.,  p.  19. — Green- 
land, V.  Kokscharaf,  Verh.  Min.  (ies.  St.  Pet,  11.,  xiv., 
205,  1878;  Min.  Russl.,  viiL,  29,  1878. 

EuDNOPHiTE,  Min.  p.  433. — AnaL,  Damour,  Bull.  Soc.  Min.,  iv.,  239,  1881. 

EuLYTiTE,  Min  ,  p.  391  ;  App.  II.,  p.  19. — Bertrcmd  regards  the  apparently  tetrahednl 
crystals  as  formed  of  four  rhombohedrons  of  120",  placed  with  their  vertices  at  a  common 
point.  A  section  cut  parallel  to  a  totrahedral  face  exhibits,  in  converging  polarized  light, 
a  single  negative  axis  perpendicular  to  it,  Bull.  Soc.  Min.,  iv.,  61,  1881. 

EuRALrrE.— App.  L,  p.  6. 

EusYNCHiTE,  Min.,  p.  609.— A  related  mineral  from  Laurium,  Greece,  gave  Pimni  (C.  R., 
xeii.,  1292,  1881) :  VaO»  25 -53.  PbO  50-75,  CuO  18-40,  CaO  153,  HaO  4^=  100-46,  corre- 
sponding to  (Pb,  Cu)aV208,  if  the  water  is  neglected.  Occurs  in  crystalline  crusts  on 
quartz  ;  color  greenish  black  to  olive  green. 

Another  closely  related  mineral  is  called  TEirocHOErrE  by  A,  FrenzeH  (Min.  Petr.  Mitth., 
iii.,  506;  iv.,  97, 1881).  Massive,  structure  fibrous-columnar.  Cleavage  parallel  to  fibres, 
distinct.    H.  =  3-5.    G.  =  6-25.    Color  blackish  brown  to  yellowish  b;x)wn.    Analysis : 


(f) 


VaO. 

24-41 


ASaO* 

8-76 


PbO 
58*90 


CuO 
7-04 


ZnO 

11-06    =    100-17. 


Formula  approximately  RjVaOe,  with  R  =  Pb,  Cu,  Zn.  B.  B.  fuses  easily  with  intumes- 
cence, giving  off  arsenical  fumes.  On  charcoal  elves  coatings  of  lead  and  zinc,  and  in 
R.  F.  a  lead  globule.  Soluble  in  HNO3  and  in  HCl.  From  "  Mexico  or  South  America." 
Named  from  r/c^zro?,  thirds  and  xf^P^^*  to  follow,  in  allusion  to  its  relation  to  eusyndiite 
and  ar&oxene  (Rammelsberg,  Min.  Chem.,  2a  ed.,  p.  290,  291). 


EuxENiTE,  Min.,  p. 
1879. 


521;  App.  II.,  p.  20.— Oryst.  form,  Brdgger,  Z.  Kryst,  iiL,  483, 
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A  mineral  occaTring  with  samarskite  in  Mitchell  Co.,  N.  C,  gave  J,  L,  Smith  (Am.  J. 
Sc.,  III.,  xiil,  865,  1877):  CbaO*  64-12,  WO,,  SnOj,  0-21,  YaO„  CeaO,  24-10,  UaO,  9-53,  CaO 
6-5a,  MnO  0'08,  PeO  0*31,  HaO  6-70  =  99*58.  G.  =  4-598-4-642.  Color  brownish  black 
to  hair  brown  ;  translucent  in  thin  fragments ;  lustre  resinous.  [Smith  calls  this  euxenite, 
but  that  it  cannot  be;  for  example,  Bammelsberg  finds  in  true  euxenite  20-38*6  p.  c.  TiOs, 
and  G.  =  4-67-51.1 

Fahlebz.— See  Tetrcthedrite,  p.  120. 

Fahlunitb.— Min.,  p.  484;  App.  II.,  p.  20. 


Pairfieldite.    Q.  J.  Brush  and  E.  S.  Dana,  Am.  J.  Sc.,  UL,  xviL,  859, 1879. 
Triclinio.    Axes:  h:h:d  =  0*7065  ;  8-5767  : 1'OOOO    Obserred  planes  (see  figure)  i-5  {a\ 

*-* W,  0(0, »-!'  (gh  I'iml  i4'  (n),  i-i(o\  I{u),  -l'(p), -i'te), -f ' 
(r),  -.4-4(«).  Angles  db  =78%  oc  =  92%  op  =  123*  30',  ep  - 147% 
hp  =  101°  30'.  Cleavage  &  highly  perfect,  a  less  so.  Usually 
in  foliated  to  lamellar  crystalline  aggregates ;  occasionally  curred, 
foliated,  or  fibrous,  in  radiating  masses.  H.  =  8*5  G.  =  8-15. 
Color  white  to  pale  straw  yellow.  Streak  white.  Lustre  pearly 
to  sub-adamantine,  on  the  surface  of  perfect  cleavage  (o)  very 
brilliant.  Transparent.  Brittle.  The  planes  of  light  vibration 
intersect  a  in  lines  making  angles  of  40'^and  60**  with  the  obtuse 
edge  a  /  6;  in  the  latter,  an  optic  axis  is  visible  toward  the  edge 
named.  The  planes  intersect  &  in  Unes  making  angles  of  lO"* 
and  80°  with  the  edge  a  /h,  the  second  axis  visible  in  this 
plane. 

Analyses  by  S.  L.  Penfield,  1,  of  a  clear  transparent  variety, 
fillinff  cavities  in  reddingite  ;  2,  of  the  massive,  somewhat 
friable  variety : 


PaO. 

FeO 

MnO 

CaO 

NaaO 

KaO 

H«0 

Quartz 

1. 

88-89 

6-63 

15-55 

28-85 

0*73 

0*13 

9-98 

1-81      = 

100-66. 

2. 

89-62 

700 

12-40 

80-76 

0-80 

9-67 

0*55      = 

100-80. 

The  ratio  of  PaO. :  RO :  HjO  is  1 :  8  :  2,  and  the  fonnula  RsPsOa  +  2aq,  with  R  =  Ca: 
(Mn  +  Fe)  =  2:l.  This  requires:  PaOs  89-30,  FeO  664,  MnO  1310,  CaO  30-99,  HjO 
9*97  =  100.  B.  B.  glows,  blackens,  and  fuses  at  4-15  to  a  dark  yellowish  brown  mass, 
coloring  the  flame  pale  green,  with  faint  reddish  yellow  streaks  on  the  upper  edge.  Reac- 
tions for  iron  and  manganese  with  the  fluxes.  In  the  closed  tube  gives  on  neutral  water; 
turns  first  vellow,  then  dark  brown,  and  becomes  magnetic.  Soluble  in  HCl  and  HNOs. 
Occurs  with  other  manganesian  phosphates  at  Branchville,  Fairfield  Co.,  Conn.  In  com- 
position fairfieldite  is  analogous  to  roselite,  p.  106. 

Famatinite,  App.  II.,  p.  20. — With  enargite  from  Cerro  de  Pasca,  Peru,  anal.  Frenzel 
(J.  Min.,  1875,  679)  S  33*46,  Sb  10-93,  As  7-62,  Cu  41-11,  Fe  6-43  =  99-55,  corresponding 
to  the  formula  3CU3S  +  (Sb,  As^aSt,  or  that  of  enargite. 

According  to  vom  Hath  (Z.  KJyst.,  iv.,  426),  the  famatinite  from  the  Argentine  Repub- 
lic, which  also  occurs  with  enargite  (App.  II.,  p.  20),  has  the  same  form  and  angles  as 
the  latter  mineral,  as  was  to  be  expected  from  the  essential  identity  in  composition. 

See  also  Enargite,  p.  41,  and  CM/rite,  p.  27. 

Faujasitb.— Min.,  p.  483;  App.  IL,  p.  20. 

Feldspar  Group,  Min.,  pp.  385  to  361;  and  App.  II.,  p.  20.— Oryst.,  methods  of  twin- 
ning of  triclinic  feldspars,  vom  Rathy  J.  Min.,  1876,  169. 

Microscopic  structure,  Rutley,  0.  J.  G.  Soc.,  1875,  479.  Optical  examination  of  micro- 
cline,  orthoclase,  and  various  triclinic  feldspars,  Des  Cloizeaux,  Ann.  Ch.  Phys.,  V.,  ix., 
433,  1876.  Cryst.  and  opt.  examination,  Wiik,  CEfv.  Finsk.  Vet.  Soc.,  xix.,  60,  1876-77, 
giving  results  similar  to  those  more  fully  obtained  by  Schuster  (see  below).  Determination 
by  optical  methods  in  thin  rode  sections,  lAvy^  Ann.  Min.,  YII.,  xiL,  440^et  seq.,  1877; 
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see  also  Thoulet,  Ann.  Min.,  xir.,  115  et  seq.,  1878.    Discussion  of  the  specific  gravities  ctf 
the  feldspar  species,  Goldsehmidt,  J.  Min.,  BeiL-Bd.,  i.,  208,  1881. 

Schuster  (Min.  Petr.  Mitth.,  iii.,  117,  1880^,  has  carried  through  a  long  series  of  obeerrar 
tions  as  to  the  optical  characters  of  the  triclinic feldspars;  and  has  established  the  important 
conclusion  that  in  an  optical  sense  there  is  the  same  gradual  transition  from  one  extreme 
(albite),  to  the  other  (anorthite),  as  is  observed  in  the  chemical  composition.  Thus,  he  finds 
that  the  position  of  the  extinction-directions,  as  observed  on  the  basal  and  clinodiagonal 
planes,  the  position  of  the  axes  of  elasticity,  the  dispersion  of  the  axes,  and  the  axial  axi^Ie,  all 
show  this  gradual  change  in  the  same  direction.  These  conclusions  obviously  confirm  the 
now  almost  universally  accepted  view  of  Tschermak,  that  the  intermediate  triclinic  feld- 
spars (plagioclase)  are  to  be  regarded  as  isomorphous  mixtures  of  albite  and  anorthite. 

MaUard  (Bull.  Soc.  Min.,  iv.,  96,  1881),  has  gone  further  and  shown  that  by  means  of 
formulas  deduced  by  him  (ib.,  p.  71),  on  the  view  that  in  isomorphous  mixtures  {n&  of  albite 
and  anorthite)  each  element  usually  enters  without  change  of  its  own  characters,  it  is  possi- 
ble to  calculate  the  direction  of  extinction  for  the  two  planes  {0  andi-i):  the  results  of 
calculation  and  experiment  agree  very  closely.  Experiments  by  Fouqui  and  Llvy  (BulL 
Soc.  Min.,  iv.,  68,  1881),  on  a  series  of  feldspathic  microlites  intermediate  between  albite 
and  anorthite,  give  results  at  variance  with  the  above  conclusions. 

Analyses  of  feldspars  from  various  localities  in  Scotland,  monograph,  Heddle,  Tians. 
Eov.  Soc.  Edinb.,  xxviii.,  197  et  seq.,  1877;  Min.  Mag.,  ii.,  86,  1878.  From  volcanic 
rocks  of  the  Andes,  vom  Rath,  ZS.  G.  Ges.,  xxvii.,  &5  et  seq.,  1875.  Discussion  of 
composition  by  the  same,  J.  Min.,  1875,  897.     Smita,  Min.  Mitth.,  1877,  266. 

Examination  of  the  feldspar  pseudomorphs  of  the  Wilhelmsleite,  near  Ilmenau,  Dalmer, 
J.  Min.,  1878,  225. 

Species  determined  by  the  flame  reactions,  SzcM  (for  title  see  Bibliopaphy  in  Introduc- 
tion); determined  by  their  fusibility,  Bisciof,  Dingl.  Pol.  Joum.,  ccxxii.,  819;  ccxxiii,  265L 

Artificial  formation  of  feldspar  species:  Ptmqui  and  lAvy,  C.  R.,  Ixxxvii.,  700,  779;  xe., 
620,  1880;  Bull.  Soc.  Min.,  iv.,  68,  1881  (see  also  under  OrthoekMe,  p.  87). 

Genth  (Report  Min.  Penn.,  p.  224,  1876)  shows  that  the  varieties  of  orthoclase,  called  bj 
Lea  lennilite  and  delawarite,  are  identical;  an  analysis  ^owed  9*11  KaO,  4*88  Na^O. 
Analysis  of  Lea's  cassinite  from  Blue  Hill,  Delaware  Co.,  gave: 

SiOa     AUG,  Fe,G,   BaO    CaO  MgG  SrG  Na,0  K,G    ign 
•G.  =2-602    (5)    62-60    19-97     0-12     8-71    0-19    0-03     tr.     4-43    9-00    0-19  =  100-23. 

This  feldspar  is  remarkable  for  affording  8'7  p.  c.  BaG,  but  an  optical  examination  is 
needed  to  decide  its  true  relations. 

Another  feldspar  containing  barium  has  been  described  optically  by  D^  Cloizeaux,  and 
chemically  by  Pisani  (Bull.  Sas.  Min.,  i.,  84, 1878);  locality  unknown.  Triclinic,  with  the 
angle  between  the  cleava^  planes  =  86°  87'  (near  labraaorite),  in  optical  relations,  ap- 
proaches oligoclase  and  albite.    An  analysis  gave : 

SiOa     AUG,  PctrG,  BaG    CaG   MgG   Na<,G  KaG    ign 
G.  =  2-885        55-10    23-20     0-45    7*80    1-83    0-56     7-45     0-88    8-72    =     100-44. 

Quantivalent  ratio  of  R  :  [Ral :  Si  =  1 :  3  :  8,  or  that  of  hyalophane,  giving  the  formula 
(Na,,  Ba)  [Al,]  Si^Gaa  [but  notothe  loss  of  3-7  p.  c;]. 
See  also  albite,  anorthite,  labradorite,  microdine,  oligoclase,  orthoda&e, 

Fergusonite,  Min.,  p.  524;  App.  II.,  p.  21. — Kew  localities:  Rocknort,  Mass.,  anaL  J. 
L,  Smith,  Am.  J.  Sc.,  HI,,  xiii.,  867,  1877;  Burke  Co.,  N.  C,  id.,  BulL  Soc.  Min.,  iii, 
195,  also  Hidden,  Am.  J.  Sc,  III.,  xx.,  150,  1880.  Mitchell  Co.,  N.  0.,  Shepard^  Am.  J. 
Sc.,  III.,  XX.,  57. 

Perrite. — App.  II,,  p.  21. 

FEREOILMEiaTB. — App.  I.,  p.  6. 

PerroteUurite.    F,  A,  Genth,  Am.  Phil.  Soc,  xvii.,  119,  1877;  or  Z.  Kryst,  ii..  8. 
In  delicate  radiating  tufts,  also  in  very  minute  prismatic  crystals.    Color  between  straw 
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and  lemon-yellow  inclining  to  greenish  yellow.  Contains  iron,  tellurium.  Composition 
suggested  on  the  basis  of  a  qualitative  analysis,  FeTe04.  Insoluble  in  ammonia;  soluble 
in  mGL  Found  as  a  coating  on  quartz  associated  with  native  tellurium  and  tellurite,  at 
the  Keystone  mine,  Magnolia  District,  Colorado.    [Needs  further  examination.] 

Fbbbottjkgstkn.— App.  II.,  p.  21. 

FiFBBOFERRiTB,  Miu.,  p.  656;  App.  n.,  p.  21.— AnaL,  [FeJ  S2H4O11  +  8aq,  Chili,  Brun, 
Z.  Kryst.,  v.,  104,  1880. 

FiBKOLiTE,  Min.,  p.  873;  App.  II.,  p.  21.— St.  Michel,  Finland,  F.  J.  Wiik,  Z.  Kryst., 
iL,  406. 
Optical  examination,  orthorhombic,  Des  Cloizeattx,  Bull.  Soc.  Min.,  iv.,  258,  1881. 

FiCHTELiTE.— Min.,  p.  785;  App.  n.,  p.  21. 

FUlowite.    G.  J.  Brush  and  K  S,  Dana,  Am.  J.  Sc,  III.,  xvii.,  863, 1879. 

Monoclimc;  paeudo-rhombohedral.  Axis  e  (vert.)  :b:d=  '8201 :  *5779  : 1 ;  >9  =  89''  51'. 
Observed  planes  (see  fig.):  0  {e),  2-^'  {d),  1  (p).  Angle  ed  =  12V  29',  (^  =  121''  20',  pp  =: 
84"  87'.  Cleavage  basal,  nearly  perfect.  In  granular  crystalline  masses.  H.  =  4-5. 
G.  =  3-48.  Lustre  sub-resinous  to  greasy.  Color  wax-yellow,  yellowish  to  reddish  brown, 
colorlesa.    Streak  white.    Transparent  to  translucent.    Analysis  by  S.  L.  Penfleld  : 

P,0»      FeO     MuO      CaO     Na,0     LisO     HsO   Qaarts. 
(I)       8910       0-88       80*48       4-08       5*74       0*06       1-86       O*88al00-S7. 

The  ratio  for  PtOs :  RO  :  H9O  ==  1 :  8  :  i,  and  the  formula  is 
8R,PaOa  +  aq.  If  R=  Mn  :  Fe  :  Ca  :  Na,  =  6  : 1 : 1 : 1,  this 
requires;  P,0.  40-19,  FeO  6-80,  MnO  40-19,  CaO  5-28,  Na,0 
5*84,  H,0  1-70  =  100.  B.  B.  fuses  at  1-5,  with  intumescence 
to  a  black  feebly  magnetic  mass,  coloring  the  flame  momenta- 
rily pale  green,  then  intensely  yellow.  In  the  closed  tube  a 
little  neutral  water.  With  the  fluxes  reactions  for  manganese 
andiron.    Soluble  in  HCl  and  HNOs. 

Occurs  with  other  manganesian  phosphates,  especially  reddingite  and  triploidite^  in  a 
vein  of  albitic  granite  at  Branchvme,  Conn.  Named  after  Mr.  A.  N.  Fillow,  of  Branch- 
ville. 

FiscHEBiTE,  Min.  p.  582.— i>6«  Cloizeaux,  Verb.  Min.  Ges.  St.  Pet.,  II.,  xi.,  82,  1876; 
v»  Kokseharof,  Min.  Bussl.,  vii.,  28. 

Fluocebite.— Min.,  p.  126;  App.  11.  p.  21. 

Fluorite,  Min.,  p.  123;  App.  II.,  p.  21.— Oryst,  Striegau,  Silesia,  v,  Lasavlx,  J.  Min., 
1875,  134,  and  Z.  Kryst.,  i.,  359,  1877;  Kongsberg,  Norway,  same,  ib.,  p.  868;  Mttnsterthal, 
Klocke,  Ber.  Nat.  Oes.  Freiberg,  vi.,  461,  1876.  Natural  etchings  on  crystalline  faces, 
due  to  trapczohedron  8-3,  Werner,  J.  Min.,  1881,  i.,  14. 

"Photo-electricity,"  Hankel,  Wied.  Ann.,  ii.,  66,  1877.  Constants  of  elasticity,  Klang, 
Wied.  Ann.,  xii.,  821,  1881. 

Dark-i'olored  varieties  from  Wftlsendorf  ('^antozonite**)  yield  free  fluorine  on  fresh  frac- 
ture, perhaps  from  eerie  fluoride,  Loew,  Ber.  Chem.  G^es.,  xiv.,  1144,  1881. 

According  to  Mallard  (Ann.  Min.,  VII.,  x.,  115,.  1876),  fluorite  is  only  pseudo-isometric, 
the  method  of  grouping  of  the  individual  crystals  being  analogous  to  analcite  (q.  v. ;  also 
see  p.  viii). 

FoBESiTE,  App.  n.,  p.  22.— Similar  to  stilbite  in  optical  characters,  Des  Cloizeaux,  J. 
Min.,  1876,  640. 

Analysis  by  Sanson*  i  (i)  SiO,  49-97,  A1,0,  24-12,  CaO  8-83,  Na,0,  KaO  0-46,  H,0  1706, 
UgO  tr.  =  99*94.  He  calls  attention  to  the  similarity  to  stilbite,  and  questions  whether  the 
species  is  really  independent  of  it.    Att.  Soo.  Tosc.,  iv.,  317,  1879. 
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FnskljmdiU,  BeynMi,  YbSL  Ibg.,  Y.,  iiL,  26i  1877. 

3iaflBiTe,  with  fine  fibrous  stmcton.    H.  =  U    6.  =  1-«L    Cakr  wUml    JLk 
gave: 

B,0.  CaO  Ka.0  H^  (XA,K>a  CkSO«^tea. 

[43-T6*]  1210»  12-37  27-«S  2-41  1-44   =    100. 

•  Other  Sodependeat  dcCenniiMtSom  pive  BjO,  ^I-a,  CM>  U-M.  H^S'^i. 

Dedoctiiig  impuzitieSy  the  formiila  deduced  is  X&«CaiBi«OM»  iSHiO.  SQgiiiijr  salable 
in  water,  r^idilj  in  dilute  HCl  and  HNOa.  Fnses  easQj.  From  Taiapaea,  Piem.  [Very 
near  nlexite.  Mm.,  p.  506.] 

Fraxklixite,  Min.,  p.  152;  App.  IL,  p.  2S.~-FsBiiklin  Fiiziiaoe»  X.  J.,  analTaes  giTin^ 
the  spinel  ratio,  Seyms,  Am.  J.  Sc.,  III.,  ziL,  210,  1876. 

Frediictta.— See  TennaniUe,  p.  119. 

FsEiESLEBanTE,  Min.,  p.  93;  Ap^  L,  n.  4.— Chyit^  twins,  Himdrifficpia,  Spain, 
Backing^  Z.  Kryst.,  iL,  425, 1878.  Vtha  ootained  identical  resaha  for  the  speciflc  giaTitr 
of  freie^ebenite  from  Hiendelaencina,  and  diaphorite  of  Pndbnun,  Tiz..  6*040;  anal^ss  bj 
Morawski,  qnoted  bj  him,  yielded  the  same  result,  Z.  Kxyst,  iL,  150,  1878L 

Bertrand  mentions  diaphorite  from  Zaoeado,  Kew  Oxaoada,  BolL  Soc.  Ifin.,  in.,  lU,  1880. 

FRE5ZELITE.— 4See  Chtcme^uaHUj  p.  58. 

FreyaUta.    Esmark  ;  Danumr,  Bnll.  Soc  Min.,  i,  88,  1878. 

Besembles  some  brown  thorites.  Scratches  glass  sUghtly.  O.  =  4-06-4*17.  Color 
brown.  Streak  yellowish  gray.  Translnoent  in  thin  aplintecs.  Lustre  lesnMms.  An 
approximate  anafysis  gave: 

SiO,  Ce,04  LasOa,  Di,0,  ThOa  Al,0,(ZrO,?)  PeiO,  Mn,0«  K.0,  XaiO  H,0  ign. 
20-02   28-80         2-47         28-39         6-31  2*47    1-78  2-83       7-40  0*83  =  100-79. 

B.  B.  swells  up  but  does  not  fnse.  In  the  closed  tube  decrepitates,  gives  off  irater,  and 
becomes  white.  With  salt  of  phosphorus  in  B.  F.  dissolves,  forming  an  opal-like  glass, 
which  in  0.  F.  becomes  brown,  and  on  cooling  is  colorless  and  translucent.  With  borax  in 
0.  P.  gives  a  transparent  brown  bead,  becoming  almost  colorless  on  cooling,  and  showing  in 
the  spectroscope  an  absorption  band  on  the  border  of  the  red  and  orange  (Di).  I>issofre3 
readily  in  aciu,  ^ving  gelatinous  silica.  With  HCl  chlorine  is  given  off.  From  the  neigh- 
borhood of  Brcvig,  Norway. 

Frledelita.    BeHrand,  C.  R.,  Ixxxil,  1167,  1876;  Z.  Kryst.,  L,  86. 

Rhombohedral;  c  (vert.)  =  0*5624.  Crystals  often  tabular.  Observed  planes  O,  IL,  and  I 
the  two  last  often  striated  parallel  to  their  intersection-edge.  O  A^  =  147*,  It  aB  = 
12:r  42'.  Double  refraction  strong,  axis  negative;  Cleavage  basal  perfect.  Massire,  with 
saccharoidai  structure  and  distinct  cleavage,  passiiu^  into  close  compact  with  indistinct 
cleavage.  H.  =  4-5.  G.  =  3-07.  Color  rose  red.  Powder  pale  rose.  Transparent-tiaDs- 
luccnt.    Optically  uniaxial,  negative.    Analysis  (mean  of  several): 

SiO,  MnO(PeOtr.         MgO,  CaO  H,0 

86-12  6805  2-96  7  87  =  100. 

Formula  deduced:  Mn4SiaOio,  2H,0.  B.  B.  fuses  easily  to  a  black  glass.  Gives  off 
water  in  the  closed  tube.  Reaction  for  manganese  with  the  fluxes.  In  HCl  dissolves. 
forming  a  jelly.  Associated  with  rhodochrosite  and  alabandite  at  the  manganese  mini* 
of  Adorvielle,  valine  du  Louron,  Hautes  Pyr^n^es,  [The  formula  may  be  written 
HtMn^SiaOja  =  R9Si04i  the  composition  then  corresponds  wilh  that  of  dioptase  fisCnSiO^, 
to  which  it  seems  to  be  related  in  form.] 


Digitized  by 


Google 


AttwnxcK,  izL  49 

FriaMito^See  SUmhergite,  p.  115. 
Frigidite^See  TeirahedrUe,  p.  115. 

Gadoldote,  Min.,  p.  208;  App.  11.^  22.~Microscopio  examination  of  specimens  from 
different  localities,  A,  Sjdgren,  QeoL  F3r.  F6rh.,  iii.,  258,  1877. 

AnaL,  Stora  Tuna,  G.  lAndstrdm,  Geol.  For.  F6rh.,  ii.,  218,  1874.  Eumpidge  and 
Bumey,  J.  Ch.  Soc,  xxxv.,  117, 1879  (Z.  iCryst.,  vi,  94). 

Examination  of  earths  contained,  Marignac,  Bibl.  UniT.  Qen.,  IxL,  283, 1878;  (ytterbium), 
Ixiv.,  1878.    Ck>ntaining  scandium,  Cleve,  CBfy.  Ak.  Stockh.,  xxxvi.,  7,  p.  8,  1879. 

Gahnttb,  Min.,  p.  149;  App.  II.,  p.  28. — ^AnaL,  Brazil,  Bamour,  Bull.  Soc.  Min.,  i.,  98, 
1878.    Tiriolo,  Calabria,  Mauro,  Ace.  Line.  Trans.,  III.,  iii.,  65,  1879. 

Formed  with  tridymite  at  a  zinc  furnace,  from  the  alteration  of  the  distillation  vessels^ 
Schulee  and  8Mzner,  J.  Min.,  1881,  i.,  120. 

Galenite,  Min.,  p.  40;  App.  IT.,  p.  28.— Oryst.,  Freiberg,  etc.,  Oroih,  MJn.-SammL 
Strassbui^,  p.  46,  1878.  Hesselbach,  Westphalia,  vom  Bath,  Z.  Eryst,  ir.,  428,  1880. 
«*Schlag^ren,'*  Weiss,  ZS.  G.  Gee.,  xxix.,  209,  1877. 

Habach,  Salzburg  (Bi,S,  1*97  p.  c,  G.  =  7.50).  Octahedral  cleavage  very  perfect,  cubic 
less  so.  After  igmtion  cubic  cleavage  most  readily  obtained  ;  with  interposed  twinning 
lamelke  parallel  8-8,  v.  Zepharovich,  Z.  Krvst.,  L,  155, 1877.    A  crystal  (15  grams)  with 

E^rfect  octahedral  cleavage  has  been  found  by  Brun  on  the  glacier  of  Leschant,  Mont 
lane,  BulL  Soc.  Min.,  iv.,  260, 1881. 

Recent  formation  from  Bourbonne-le»-Bains,  Daubrie,  C.  B.,  Ixxx.,  604,  1875 ;  Ixxxi., 
184.    Containing  selenium,  Guanajuato,  Mexico,  Navia,  Naturaleza,  iv.,  42, 1877. 
Pseudomorph  after  staurolite,  Brittany,  Firket,  BulL  Soc.  C^l.  Belg.,  vi,  152,  1870. 
See  also  Huascolite,  p.  60. 

Gkdenobismutite.    ff.  Sjdgren,  Geol.  F5r.  F5rh.,  iv.,  109, 1878. 

Massive,  compact,  sometimes  radiated.  H.  =  8-4.  G.  =  6*88.  Lustre  metallic,  brill- 
iant. Color  tin  white.  Streak  grayish  black,  shining.  Composition  PbBiS«,  or  PbS  + 
BiaS,  =  S  16-96,  Bi  55'63,  Pb  27-48  =  100.    Analyses  (1.  c): 


S 

Bi 

Pb 

Fe 

17-36 

54-69 

37-65 

tr. 

16-78 

54-18 

27-18 

tr 

=    98-09. 

B.  B.  reacts  for  bismuth  and  lead,  fusing  easily  on  charcooL  Dissolves  with  difficulty  in 
hydrochloric  acid,  readilv  in  strong  nitric  acid.  Occurs  with  bismutite  at  the  Kogrufva, 
Nordmark,  Wermland,  Sweden.  Sometimes  carries  gold.  [The  bismuth  compound  corre- 
sponding to  zinkenite  and  sartorite.] 

A  related  mineral,  containing  a  little  selenium,  is  described  by  AUerberg  as  occurring  at 
Fahlun,  Sweden  (Geol.  F5r.  F5rh.,  ii.,  76,  1874>,  as  follows  : 

Massive.  H.  =:  2-8.  Lustre  metallic.  Color  steel  gray,  becoming  slightly  reddish. 
An  analysis  gave  (f):  Bi  68-40,  S  10'89,  Se  1-16,  Pb  17-90,  Fel'52,  insol.  (quartz)  1-60  = 
100*96.  The  calculated  formula  is  Bi.PbS,.  The  substance  is  r^rded  as  an  intimate 
mixture  of  native  bismuth  with  a  sulptiobismutite  of  lead  (PbS,  BiaSs).  The  author  adds 
that  such  mixtures,  containing  metallic  bismuth,  are  not  uncommon  (see  Silacnite,  p.  58). 

Another  related  mineral,  also  from  Fahlun,  has  been  examined  by  NardMrUm  (ib.,  iv., 
268,  1879),  containing  4-79-611  p.  c.  Se. 

Oanomallte.    NordenMm,  Gfeol.  FOr.  F5rh,,  iii.,  121,  1876;  882. 1877. 

Massive,  wiChout  distinct  cleavage.  Strondy  doubly-refracting.  Optically  biaxial,  with 
very  small  angle  (Des  Cloizeaux,  Bull.  Soc.  Mm.,  i,,  8,  1878).  H.  =  4.  G.  =  4*98.  Lustre 
greasy.  Colorless  or  white,  to  whitish-gray.  Transpi&rent.  Composition  (Pb,  Mn)Si08; 
approximate  analysis,  G.  Lindstr5m  : 

SiO,  PbO  MnO  CaO  MgO 

84-55  84-89  20*01  4*89  8-68  alkaUes,  ign.  1-88  =  99*58. 
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B.  B.  fDses  easily  to  a  clear  glass,  which  in  B.  F.  is  colored  black  b^  rednced  kad.  Od 
charcoal  with  soda  a  lead  globule,  and  a  coating  of  lead  oxide.  Easily  soluble  in  nitric 
acid,  with  the  separation  of  gelatinous  silica. 

Occurs  very  sparingly  with  tephroite  (which  it  closely  resembles),  native  lead,  calcite, 
and  jacobsite,  at  Langban,  Wemdand,  Sweden.    Named  from  ydvosua,  brighiness. 

Kordonski^^ld  (p.  884)  mentions  the  occurrence  at  Langban,  of  a  second  lead  silicate, 
very  similar  in  appearance  and  blowpipe  reactions  to  the  above,  but  with  two  distinct  cleav- 
ages, at  an  angle  of  104*'  88'.  The  material  available  was  too  scanty  for  full  examinatioQ, 
but  he  suggests  that  it  may  be  a  more  distinctly  crystallized  variety  of  ganomalite.  [Com- 
pare the  other  lead  silicates,  Kentrolite,  Hyalotekite,  MekmotekUe.] 

Garnet,  Min.,  p.  ^5;  App.  II.,  p.  23.— OrysL,  Greyer,  Saxony,  v.  LmouIx,  J.  Min., 
1875,  149.  As  a  secondary  mineral  on  trap  rock,  New  Haven,  Uonn.,  also  anal.,  F,  S. 
Dana,  Am.  J.  Sc.,  lU.,  xiv.,  216,  1877,  Pfitschthal,  Tyrol,  vom  Bath,  Z.  Eryst,  ii,  173, 
1878;  Piz  Alpetta,  Dissentis,  Switzerland,  vom  Rath,  Z.  Kryst.,  v.,  495,  1881. 

(Colophonite)  possessing  donble-refraction,  and  in  part,  at  least,  to  be  referred  to  vesii- 
vianite,  Wichmanny  Pogg.,  clvii.,  282,  1876;  v.  Jbaaaulx,  J.  Min.,  1876,630.  Spedfie 
gravity  determinations,  Church,  Geol.  Mag.,  II.,  ii.,  321,  1875. 

AnaL,  in  lava  of  Santorin  (melanite),  Fouqui,  C.  B.,  Ixxx.,  631, 1875.  Yancey  Co.,  N. C. 
(spessartite),  Kdnig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1876,  53.  St.  Marcel  (spessartite),  Fi»imj 
C.  B.,  Ixxxiii.,  167,  1876.  Pichtelgebirge,  v.  Oeriehten,  Ann.  Ch.  Pharm,,  elzxxv.,  209. 
Kaiserstuhl  (melanite,  3-7  p.  c.  TiO«),  Knop,  Z.  Kryst.,  i.,  62,  1877.  Scotland,  several 
localities  (11-15  p.  c.  MnO),  Heddle,  Min.  Mag.,  ii.,  85,  1878  (Trans.  Boy.  Soc.  Ed.,  xx^iii., 
299  et  seq.,  1878).  Leiperville,  Delaware  Co.,  Penn.  (grossularite),  Kdnia,  Proc.  Ac.  Nat 
Sc.  PhU.,  1878,  81.  Ural  (CTeen  var.).  Church,  Min.  Mag.,  ii.,  191,  1879  (butsee  Z.  Kiyst, 
v.,  614j.  Pic  Posets,  near  La  Maladetta,  Pyrenees  (chrome)  Damour,  Bull.  Soc.  Min.,  il, 
165, 1879.  Syssersk,  Ural  (demantoid),  Bammelsberg,  ZS.  6.  Ges.,  xxix.,  819,  1877;  Wd- 
hr,  Geol  F6r.  P6rh.,  iv.,  184, 1878 ;  Ldsch,  J.  Min.,  1879,  785  (see  Church,  above);  r. 
Kokacharof,  Min.  Bussl.,  viii.,  310,  1881.  Wakefield,  Quebec  (4*95  p.  o.  CrsO,),  Har- 
rington, Cfan.  Nat.,  II.,  ix.,  305,  1880.  New  South  Wales,  LiverMge,  Proc  Boy.  Soc. 
N.  S.  W.,  Sept.  1,  Nov.  8,  1880. 

Absorption  spectrum,  Vogd,  Ber.  Chem.  Ges.,  Berlin,  x.,  878,  1877. 

Altered  to  chlorite.  Lake  Superior,  Pumpelly,  Am.  J.  Sc.,  III.,  x.,  17, 1875. 

Occurrence  in  Hungarian  trachytes,  8zao6,  J.  Min.,  Beil.-Bd.,  i.,  802,  1881. 

Referred  by  Mallard  (Ann.  Min.,  VIL,  x.,  100,  1876)  to  the  triclinic  system  (pseudo- 
isometric).  His  conclusions  are  supported  by  Bertrand  (Bull.  Soc.  Min.,  iv.,  12,  18,  1881), 
who  describes  more  fully  the  supposed  method  of  ^^rouping  of  the  biaxial  dements.  For 
example,  a  dodecahedral  crystal  of  aplome,  according  to  tms  view,  is  made  up  of  48  biax- 
ial crystals  in  the  form  of  triangular  pyramids  meeting  at  the  centre  of  the  dodecahedron; 
the  bases  of  four  of  these  pyramids  together  form  a  dodecahedral  plane.  The  acute 
negative  bisectrix  is  sensibly  normal  to  the  base  of  the  pyramid,  and  the  plane  of  the  mf 
sensibly  parallel  to  the  longer  diameter  of  the  rhombic  lace;  the  axial  an^le  ia  about  90'. 
Bertrand  adds  that  such  a  crystal  can  be  mechanically  divided  into  the  48  individuals  co> 
responding  to  the  optical  division  [but  see  also  p.  viii,  analcite,  p.  5,  boracite,  p.  17]. 

GARNiERrTB,  App.  II.,  p.  23.— It  has  been  shown  that,  aa  previously  suggested,  the  sub- 
stance called  garnierite  is  not  a  definite  mineral,  but  consists  of  a  hydrous  magnesian  sili- 
cate more  or  less  impregnated  with  nickel  oxide;  the  amounts  of  magnesia  and  nickel  vary 
widely.  Some  writers,  however,  prefer  to  rea^ud  the  Ni  as  chemically  replacin|^  the  M^  (in 
RSiOa  -f  nao),  but  this  seems  very  doubtful.— See  Ulrich,  Am.  J.  &;.,  III.,  xi.,  285,1876; 
Tgpke  found  in  two  samples,  55*90  and  66-97  SiOj,  Ch.  News,  xxxiv.,  193,  1876;  Oamitr, 
C.  K.,  Ixxxu.,  1454,  1876:  Ixxxvi.,  684,  1878;  Dea  Cloizeaux,  anal,  by  Damour,  Bull.  Soc 
Min.,  i.,  29,  1878;  vom  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  and  July,  1878  (analyses  by 
Ulrich  and  Kiepenheuer);  Liv&rsidge,  Proc.  Roy.  Soc.  N.  S.  W.,  Dec.  9, 1874,  and  Sept. 
1,  1880.  Liversidge  calls  the  commonly  occurring  dark  green  unctuous  mineral,  nwtnea- 
He,  and  the  rarer  pale  green  adhesive  mineral,  garnierite  ;  the  latter  he  characterizes  as  » 
ffroen-colored  halfoysite;  in  the  former  the  NiO  varies  between  32-52  and  0*24  p.  c.,  and  the 
MgO  between  10-61  and  24-82p.  c. 

Similar  deposits  have  been  found  in  Spain,  Meiawnier,  C.  R.,  Ixxxiii,  229,  1876. 

Gaataldita.— See  Glaucophane,  p.  62. 
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Gat-Lubstte,  Min.»  p.  706.^Aooording  to  Des  Oloizeaiiz,  the  so-called  peadomorphs  of 
calcium  carbonate  after  ffay-lossite,  from  Sangerhausen,  have  nothing  to  do  with  the  latter 
mineral,  but  are  probabnr  pseudomorphs  after  celestite;  Groth  reeards  them  as  pseudo- 
morphs  after  anhydrite  (Min.-SammL  Strassburg,  p.  142, 1878).  Clarence  King,  however, 
describes  large  tufa-like  deposits  of  calcium  carbonate  in  Nevada,  fonning  beds  20-80  feet 
thick,  and  at  a  height  of  470  feet  above  the  present  level  of  Pyramid  Lake.  These  deposits 
are  regarded  as  the  shore  formation  of  an  enormous  lake,  called  Lake  Lahontan,  beueved 
to  have  existed  in  quaternary  times.  This  calcium  carbonate  shows  occasionally  crystalline 
forms  resembling  true  gay-lussite,  and  the  whole  deposit  is  believed  to  have  existed  origin- 
ally as  this  mineral.  This  view  is  sunported  by  the  f^t  that  gay-lussite  is  now  found  well 
crystallized  in  a  lake  near  Ragtown,  lievada,  which  is  also  a  remnant  of  Lake  Lahontan. 
For  this  pseudomorphous  shore  deposit  King  proposes  the  name  of  thinolite  (from  ^iS, 
Bhore\  Geology  of  the  40th  Parallel,  vol.  i.,  508,  1^. 

Gay4us8ite  has  been  made  artificially  by  Favre  and  Sorety  Bull.  Soc.  Min.,  iv.,  168, 
1881.  Crystallographio  and  optical  examination  of  natural  and  artificial  crystals,  Arzruni, 
Z.  Kryst.,  vi.,24, 1881. 

Oedanite.  Otto  Helm,  Arch.  Pharm.,  IQ.,  ziii.,  603,  1878  (Bull  Soc.  Min.,  i.,  183). 
A  resin  resembling  amber,  but  not  containing  succinic  acid,  and  less  rich  in  oxygen. 
H.  =  1-5-3.  G.  =1-068-1  •068.  Color  wine  yellow,  more  or  less  clear.  Transparent. 
Fragile.  Fracture  conchoidal  Analysis :  C  81 01, H  11  41,  0  7-88, S  0-25  =  100 (ash 006). 
Fuses  to  a  clear  odorless  liquid  at  180  ,  and  sometimes  at  140"".  Found  with  amber  on  the 
abores  of  the  Baltic.    Named  from  Gedanunhf  Latin  name  of  Danzig. 

Gkhlehite.— Min.,  p.  870;  App.  II.,  p.  28. 

Genthite. — Min.,  p.  471;  App.  U.,  p.  24. 

GisocBo^aTE,  Min.,  p.  105. — ^Anal.  (0  p.  c.  Cu),  BjGrkskognfls,  Sweden,  ITauekhoff,  GeoL 
F5r.  F3rh„  i.,  88,  1872. 

.  n.,  p.  24.— Anal.  (12*54  p.  c.  Co),  Benahanis,  prov. 


Gebsoorfftte,  Min.,  p.  72 ;  App.  11.,  p.  24.— A 
of  Malaga,  Spain,  Genth,  Am.  Ch.  J.,  i.,  324,  1879. 


An  auriferous  gersdorffite,  from  Bezbanya,  Himgary,  has  been  called  soioiABUGArTE 
(Bull.  Soc.  Min.,  i.,  143). 

Getsebitb. — App.  II.,  p.  24. 

GiBBsrrE,  Min.,  p.  177. — ^AnaL,  French  Guiana,  Jannettaz,  Bull.  Soc  Min.,  i,  70,  1878. 

GiESECKiTE.— Min.,  p.  479  ;  App.  11.,  p.  24. 

Ginilsite.  (Fischer,  Mitth.),  RammeUberg,  Min.  Che^^i.,  2d  ed.,  ii.,  704  ;  ZS.  G.  Ges., 
xxviii.,  2;i6, 1876. 

Massive.  Color  grayish  yellow.  G.  =  3'404.  Analyses :  1,  made  in  Bammelberg's 
laboratory;  2,  Rammelsberg,  ZS.  G.  Ges.,  xrviiL,  236,  1876. 


SiO, 

AUG, 

Pe,0. 

MgO 
9-48 

CaO 

H,0 

1. 

88-75 

4-83 

16-32 

26  52 

3-78  =    99-68. 

2. 

87'88 

7-77 

15-63 

0-73 

26-67 

3-30  =  100-93. 

Formula  R,|Tl,]9Si,0„  +  2aq.  This  requires:  SiO,  87  10,  AljO,  785,  Fe,0, 1607,  MgO 
4*42,  CaO  26*88,  HsO  3  18  =  100.  Earlier  analyses  by  Fellenberg  and  others,  giving  very 
different  results,  are  discarded  by  Rammelsberg.  B.  "B.  fuses  on  the  edges  to  a  dark  glass. 
From  Ginilsalp,  Graubdnden,  Switzerland,    [^eeds  further  examination.] 

GiBMONnrrE,  Min.,  p.  418 ;  App.  II.,  p.  24.— Oryst^  Salesel,  Bohemia,  Setigmann,  Z. 
Kryst.,  L,  336, 1877.  Sehrauf,  Z.  Kryst.,  i.,  596, 1877.  Schlauroth,  near  Gdrlitz,  A.  v.  La- 
saulx,  Z.  Kijst.,  iv.,  172,  1879.    The  crystalline  system  of  gismondite  was  first  given  as 
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tetragonal,  afterward  as  orthorhombic.  Later,  Schrauf  (1.  c.)  was  led  by  the  obser?ed 
variations  in  angle  to  suggest  that  the  crystals  were  twins,  j)erhaps  of  tridinic  individnals; 
yon  Lasanlx  (1.  c.)  has  carried  on  a  more  extended  series  of  observations,  both  opti<^  and 
erystaUo^phic,  and  has  established  the  truth  of  Schrauf  s  suggestion,  showins^tiie  methods 
of  twinnmg,  and  the  way  in  which  the  pseudo- tetragonal  forms  result  througn  it. 

Oiofite  (or  Giuffite).— See  Milarite,  p.  81. 

6LAJ7CESPAR.-— App.  n.,  p.  24. 

GliASBACHITE.— App.  II.,  p.  24 

Glaubebtte,  Min.,  p.  627 ;  App.  11.,  p.  24— OzyBt,  Pendscfaab,  India,  ScMmper,  Z. 
Kryst.,  i.,  70,  1877. 
Aranjuez,  Tajo- Valley,  optical  investigation,  Lcutpeyres,  Z.  Kryst.,  L,  529,  1877. 
AnaL,  Atacama,  Domeyko,  6th  App.,  liin.  Chili,  p.  45,  1878. 

Glauoodot,  Min.,  p.  80;  App.  IT.,  p.  26.— Orirst.,  W.  J.  Letois,  Phil.  Mag.,  V.,  iiL,  354, 
1877;  Beeke,  Min.  Mitth.,  1877,  101.  Sadebeck,  Min.  Mitth.,  1877,  853.  GrcCh^  Min.- 
Samml.  Strassburg,  p.  42, 1878. 

Glauconite,  Min.,  p.  462 ;  App.  11.,  p.  25. — AnaL,  Is.  Gozzo,  v,  Bamberger^  Wil 
Mitth.,  1877,  271.  Ashgrove,  near  Elgin,  Scotland,  Meddle,  Trans.  Soc.  Edinb.,  xxix^ 
79,  1879. 

Glauoopeulne,  Min.,  p.  244— Near  amphibole  in  form  and  composition,  from  Zennatt, 
Bodewig,  Pogg.  Ann.,  clviii.,  224,  1876.  Syra,  anal,  LUdeehe,  ZS.  G.  Ges.,  zxviii.,  249, 
1876.  With  ^met  and  mica  from  Balade  mine,  Ouegoa,  New  Caledonia,  anal.,  Livermdffe, 
Proc.  R.  Soc.  N.  S.  W.,  Sept.  1, 1880.  Discussion  of  composition,  Ddlttr,  Z.  Kiyst,  iv., 
88,  1879.     Analyses :  1,  Bbdewig  (1.  c.) ;  2,  LtLdecke  (1.  c);  8,  Liversidge  (L  c.}. 

,„,8iO,  AUO-Fe,0,FeO   MnO  MgO  CaO  Na,0 

1.  Zennatt,  G.=  8-091  (3)67-8l    1208    2-17    6  TO    ....    18OT   3-20    7«  =  100-4B. 

2.  Syra,  56-64    1511    8*06   6-86    066     7*80   2'40    934  =  100-7& 

8.  New  Caledonia, 0.=  812 (}) 62-79    14*44  ....    9-88     tr.     11*02   4*29   5-26,  £,0  0^  H|0  l^SS  a  99m 

A  mineral  closely  related  to  glaucophane,  is  called  gastalbite  by  G,  StfUver,  Hem. 
Accad.  Lincei,  II.,  li.,  833,  1875.    Description  as  follows : 

Monodinic.  In  prismatic  crystals  with  /and  i-i,  but  not  distinctly  terminated.  In 
fibrous  or  columnar  masses.  Cleavage  prismatic,  124*  26'  (like  amphibole).  H.  =  6-7. 
G.  =  3*044.  Lustre  vitreous  to  pearly.  Color  azure  blue  to  blackish  blue.  Streak  gray- 
ish blue.  Fracture  oonchoidal.  Optic-axial  plane  clinodiagonaL  Double  refraction  ni^ja* 
tive.    Dispersion  inclined;  strongly pleochroic. 

Composition :  SBSiOs  +  2[Al3jSi309,  with  B  =  Fe,  Mg,  Ca,  Xaa.    Analysis,  Ooasa : 

SiO,        A1,0,       FeO      MgO      CaO      Na,0     K,0 
(})  58-55       21-40       904       8?2       2-03       4-77        tr.    =    W-71. 


Occurs  in  the  western  Alps  in  chlorite  slate  in  the  valley  of  Aosta,  at  Brosso,  near 
Ivrea,  and  in  the  valley  of  Locana,  Italy,  accompanied  by  pyiite,  chaloopyrite,  garnet,  and 
apatite.    Named  after  Prof.  Bartolomeo  GastaldL 

sGLAUooFmrrE. — App.  I.,  p.  6. 

Gmeluote,  Min.,  p.  486;  App.  II.,  p.  25.— Analyses,  Kova  Scotia  and  Bergen  Hill, 
Earn,  Am.  J.  Sc.,  III.,  xii.,  270, 1876. 

Gold,  Min.,  p.  3;  App.  n.,  p.  25.— Oryat^  v.  KokscThorofy  Min.  Bnssl.,  vl,  821, 1874 
Syssertak,  Ural,  ffelmhacker.  Mm.  Mitth.,  1877,  1.     Vom  Bath,  Z.  Kryst.,  I,  1,  1877. 
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W,  J.  Lewis,  PhiL  Mag.,  V.,  iii.,  456,  1877.  VCrtSspatak,  Werner,  J.  Min.,  1881,  L,  1 
(oocurrenoe,  Posepny,  verb.  Geol.  Reichs.,  1875,  97). 

Gold  and  silver  alloy  (electrum)  with  42 '9  p.  c.  Ag,  Comstock  Lode,  Kevada,  Attwood, 
Am.  J.  Sc.,  III.,  ix.,  229,  1875.  From  tlie  BocQe  mines,  California;  Or.  =  15-15;  Ag=  36-4 
p.  c,  Hanks  and  Attwood,  Rep.  State  Min.  Cal.,  p.  25, 1880. 

Occurrence  of  gold  and  scheelite,  Oharitjr  mine,  Warren's,  Idaho,  and  Golden  Queen  mine, 
Ijake  Co.,  Col.,  SiUiman,  Am.  J.  Sc,  III.,  xiii.,  451,  1877.  Gold  in  Australia,  Wolif, 
ZS.  G.  Ges.,  xxix.,  82,  1877. 

GosLAiuTB,  Min.,  p.  647.— Freiberg,  crygt,  (Schrauf),  anaL,  JVen^e^,  J.  Min.,  1875,  675. 
Anal.,  Capanne  Yechie,  Elba,  Grattarola,  BoD.  Com.  GeoL,  1876,  342. 

G5THITE,  Min.,  p.  169;  App.  II.,  p.  25. — Oryst.,  Cornwall,  Choth,  Min.-Samml.  Strass- 
burg,  p.  91,  1878. 

Occurrence  in  Adair  Co.,  Mo.,  ff.  (7.  Broadhead,  Am.  J.  So.,  in.,  xiii,  420, 1877. 

Grahamite,  Min.,  p.  758.— Huasteca,  Mexico,  occurrence,  KimbaU,  Am.  J.  Sc.,  zii., 
277,  1876. 

Graphite,  Min.,  p.  24  ;  App.  II,  p.  25.— Mexico,  Castillo,  Natoraleza,  iii,  275,  1875. 
Siberia,  anal.,  Kern,  CheuL  rfews,  xxxiL,  229«  1875. 

GsEEXocKiTB,  Min.,  p.  59;  App.  II.,  p.  25.— OrjTBt,  von  Eohseharof,  Min.  Russl.,  Tiii., 
12o,  1881. 

Gbochauitb.— App.  II.,  p.  25. 

GbOnauitb,  Min.,  p.  47.— See  Bolydymite,  p.  95. 

GuADALCAZARiTB.— See  OnofriU,  p.  86,  and  App.  II.,  p.  25. 

GuANAJUATTTE,  App.  IL,  j>.  22. — ^The  sulphoselenide  of  bismuth,  from  Guanajuato, 
Mexico,  first  mentioned  by  Castillo  (1873),  and  fully  described  by  Prenzel  (J.  Min.,  1874, 
679),  was  called  Fremdite  in  Append.  IL  (a.  v.).  It  appears,  however,  that  the  same  min- 
eral was  described  in  1873  by  V.  Fernanaez,  and  named  OuarMJuatite  (La  Repdblica : 
Peri6dico  oflcial  del  Gobiemo  del  Estadode  Guanajuato,  July  13);  the  latter  name  has,  con- 
sequently, the  priority.  Fernandez  concludes  that  the  mineral  contains  only  Bi,S„  the 
sulphur  being  due,  in  his  opinion,  to  pyrite.  He  obtained:  Se  35'18,  Bi  61*00,  gangue  3*70, 
Fe,  S,  loss  012  =  100.  He  also  gives,  H.  =  8-5,  G.  =  662;  the  locality  is  the  Santa  Cata- 
rina  mine.  Sierra  de  Santa  Rosa,  near  Guanajuato.  The  same  mineral  is  called  castillite 
by  Domeyko,  Min.  Chili,  3d  ed.,  p.  310, 1879. 

Mc^ethas  re-examined  the  mineral,  and  obtained  (Am.  J.  Sc.,  HE.,  xv.,  294, 1878) : 

Se  S  Bi  AlsOa        Fe,0,         SiO,  HaO 

31-64  0-61  59-92  2-58  tr.  3*47  1*46    =    99*68. 

After  deducting  6*72  p.  c.  halloysite,  and  0*56  SiOa,  present  as  impurities,  the  result 
obtained  is :  Se  34*33,  S  0*66,  Bi  65*01  =  100.  The  formula  is  then  Bi,Se„  with  a  little  of 
the  selenium  replaced  by  sulphur;  the  pure  mineral  contains  no  zinc. 

The  STLAONTTE  of  Y,  Fernandez  and  S.  Navia  (La  Repiiblica,  Guanajuato,  Mexico,  Dec. 
25,  1873),  is  a  massive,  bluish^ray  mineral.  H.  =  2*75.  G.  =  6*48-6*45.  Described  as 
having  the  composition  BiaSe.  shown  subsequently  by  Fernandez,  and  also  by  H.  D.  Bruns 
(Chem.  News,  xxxviii.,  109, 1878),  to  be  a  mixture  of  guanajuatite  and  native  bismuth,  and 
not  a  homogeneous  mineral. 

GuAKO,  App.  I.,  p.  6. — ^Domeyko  (C.  R.,  xc,  544,  1880),  gives  the  following  analyses  of 
minerals  occurring  m  the  guano  of  Mejillones.  (1)  Of  impenect  crystals  in  the  form  of  rect- 
angular prisms,  implanted  on  walls  of  natural  fractures  in  the  rock;  colorless,  with  vitreous 
lustre.    (2)  Fibrous  and  in  very  elongated  crystals,  pyramidal  in  form,  grouped  in  diverg- 
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ing  bundles;  grayish,  lustre  vitreoiis.    (3)  In  small  concretions  in  the  earthy  maas  of  tbe 
guano;  soft  on  exterior,  within  compact  and  homogeneous;  amorphous;  color  yellowish. 

PsOft  MgO       CaO  HaO  (and  organic  matter). 

1.    64-8»  8611  =  100. 

a.    40-13  18-58       6-80       86  00  =  100-46. 

8.    27-60  24-88       014       8880  B,0, 6*80 (A1,0,) Fe,0, 280  =  M-Sa 

Onanipite.— See  Ozammite,  p.  88. 

GUAWOVUIJTB.— App.  II.,  p.  64. 

QuABiNiTE,  Min.,  p.  883;  App.  IL,  p.  26.— ChysL,  Ouiacardi^  Rend.  Ace.  Nap.,  Jan., 
1876. 

ancjaxite.    Oumenge,  Bull.  Soc.  Min.,  ii.,  201, 1879;j^*6eie^ib.,  IL,  203. 

Orthorhombic;  in  prismatic  (20  mm.  long)  crystals  flattened  pualld  to  tbe  brachyjana- 
coid,  with  the  planes  i^  i-},  »-|  in  the  prismatic  zone,  also  1-4  and  i-S,  and  aeTeral  othoR 
lessoertaio.  /a  i  =  101**  0',  i-«  a  1-i^  =  128*  6'.  Cleavage  i-l  neatly  perfect  (Friedel;. 
H.  =  8*5.    G.  =  5  08.    Oolor  steel  gray,  with  a  tinge  of  blue.    Analysis,  Gamenge  (1.  a): 

S  Sb  Cu  Pe  Pb 

25-0  68-5  J5-5  OS  tr.  =99-5. 

The  calculated  formula  is  CusSb4S7,  or  CuaS  +  2SbaSs.  BeUted  to  chalcostibite  (Min..  p. 
85),  the  formula  for  which  is  Cu^S  +  SbtSa,  and  which  has  /  a  /=  101**.  B.  B.  on  chaitxttl 
gives  off  antimonial  fumes,  and  yields  when  treated  with  soda  metollic  copper.  Occjiii 
with  siderite  at  the  co{>per  mines  at  the  foot  of  Muley-Hacen,  in  the  district  of  Guejar, 
Sierra  Nevada,  Andalusia. 

GxTMBEUTS,  App.  I.,  p.  fi.~~OihnM  (Min.  Petr.  Mitth.,  iL,  189, 1879),  has  analyzed  t 
mineral  occurring  as  the  pctrifving  material  of  coal  plants  in  the  Tarentaise,  with  Uie  id- 
lowmjr  results:  SiO«  49-71.  TiO,  104,  Al,0,  28  62,  PeaO,  2-69,  MnO  tr.,  MgO  100,  CaO 
tr.,  K,0  6-80,  Na,0  2-21,  H,0  7-38  (and  coal)  =  100-05.  It  occurs  in  fine  white  pearlj 
scales,  somewhat  greasy  to  the  feel.  G.  =  2*8.  Exfoliates  like  pyrophyllite.  These  results 
show  that  the  mineral  is  essentially  the  same  as  that  called  gfUnbdite  by  von  KJobell,  or  a 
sort  of  pinite.  Genth  (Am.  Phil.  Soc.  Philad.,  xviii.,  2^,  1879),  describes  a  minoai 
occurring  in  a  similar  manner  to  the  above  in  coal  ahates»  and  as  a  petrifying  material;  bo: 
it  is  a  true  pyrophyllite. 

GuMMrrfi,  Min.,  p.  179.->Occurrence  at  the  Flat  Bock  mine,  Mitchell  Co.,  N.  C,  Kerr. 
Am.  J.  Sc.,  III.,  xiv..  496,  1877;  Biddeny  ib.,  xxiL,  22,  1881.  Genth  (Am.  Chem.  J.,  L, 
89,  1879).  has  analyzed  this  g^mmite  from  North  Carolina,  and  concludes  that  it  is  a 
mechanical  mixture  of  uranium  hydrate,  uranotil,  lead  uranate,  and  barium  uranate. 

Gypsum,  Min.,  p.  637;  App  II.,  p.  26.— Oryst.,  Laapeyres,  Min.  Mitth.,  1875.  118 
{Reusch,  ib.,  1876,  67).    Klien,  Pogg.  Ann.,  clvii.,  611,  1876. 

Elasticity  in  different  directions,  Coromilaa,  Z.  Kryst.,  i.,  407,  1877.  Magnitnde  aod 
position  of  optical  axes  of  elasticity,  von  Lang,  Ber.  Ak.  Wien,  Ixxvi.,  793,  18*77.  Etchiru: 
fisfures,  Wei88,  73.  G.  Ges.,  xxix.,  211, 1877.  Thermo-electricalpropertiee,  Hankei,  Wiea 
Ann.,  i.,  277,  1877.  Influence  of  heat  on  double  refraction,  Bufeiy  BulL  Soc.  Min.,  iv., 
113,  191,  1881. 

Occurrence  at  Vesuvius,  Soaeclii,  Att  Ace.  Napoli,  vi.  (Gontr.  Min.,  it,  57). 

Gteolite,  Min.,  p.  398.    See    TobermoriU,  p.  128. 
Haddamite.— See  Microiite,  p.  80. 
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HiLiTB,  Min.,  p.  113.— Vesuvixis,  Seaeehi,  Att.  Ace.  Nap.,  tL,  1873  (Contr.  MiiL,  ii.,  23). 

Elasticity  in  different  directions  determined,  Voifft,  Pogg.  Ann.,  Erg.-Bd.,  vii,  1,  177, 
1875;  Groth,  Pogg.  Ann.,  clvii.,  115,  1876.  ,  ..    ^  .        ,     . 

Figures  produced  by  etching,  Sohncke,  Pogg.  Ann.,  clvii.,  829,  1876;  Hxner,  ib.,  clvm., 
819,  1876. 

An  argentiferous  yariety  of  halite  is  called  huantajatttb  by  Raimondi  (in  Domeyko,  5th 
Appendix  Min.  Chili,  1876;  also  Min.  P^rou,  p.  64, 1878). 

jSometric;  occurs  in  cubes,  also  in  incrustations  made  up  of  minute  cubic  crystals,  also 
fibrous.  H.  =  2.  Color  white,  not  altered  by  exposure.  Transparent.  Fragile  not  sec- 
tile  like  cerargyrite.  Composition:  20NaCl  +  AgCl;  an  analysis  (J)  gave:  NaCl  89,  AgCl 
11  =  100.  B.  B.  decrepitates  and  fuses  easily;  on  charcoal  yields  silver  with  soda.  Occurs 
in  a  calcareous  gangue  with  cerargyrite,  embolite,  etc.,  at  the  mine  of  San  Simon,  Huan- 
tajaya,  Tarapaca,  Peru.  Called  lechedor  by  the  miners.  First  described  by  Raimondi  in 
the  Annales  de  la  Soci^te  de  Pharmacie  de  Lima,  1873.  See  also  Domeyko,  Ann.  Min., 
VII.,  xix.,  829,  1881. 

HALLITE.--App.  II.,  p.  26. 

Hallotsite,  Min.,  p.  475;  App.  II.,  p.  26.— AnaL,  Steinbrllck,  Gamper,  Verb.  G.  Reichs., 
1876,  354.  Tilffer,  Styria,  John,  Jahrb.  G.  Reichs.,  1878,  386.  Drenkova,  Banat,  Helm- 
Tuicker,  Min.  Petr.  Mitth.,  ii.,  231,  1879.  Distr.  San  Mateo,  Peru,  Raimondi,  Min.  P^rou, 
p.  304,  1878. 

A  white  porcelain  clay,  valuable  in  the  arts,  from  Lawrence  Co.,  Indiana,  is  called 
INDIANAITE  Dy  Cox  (Rep.  Geol.  Indiana,  1874,  15;  1878,  154).  It  occurs  with  allophane  in 
beds  four  to  ten  feet  thick.    H.  =  2-2*5.    G.  =  2-31-2-53.    Analyses,  1,  2,  3,  by  Pemberton : 

SiO,  AlaO,  H,0      HaOatlOO^C.     CaO,  MgO     AlkaUes. 

89-00  86-00  14-00  950  0-68  0-54  =  9967. 

V , ' 

89-36           36-85                     2290                           0-40              ....  =  99-00. 
38-90  37-40  23-60  undet =  99-90. 

Halotbichite,  Min.,  p.  654— Anal.,  Idria,  v.  Zepharowih,  Ber.  Ak.  Wien,  Izzxix.,  183, 
1879. 

Hamastite. — See  Bastndaiie,  App.  I.,  p.  2  and  7;  also  TSfsonite  in  this  App.,  p.  126. 

Hannayiie.  vom  Bath,  Ber.  nied.  Ges.  Bonn,  Jan.  13,  1878;  Bull.  Soc.  Min.,  ii.,  79, 
1879. 

Triclinic;  in  prismatic  crystals,  i  A  J  =  114^  34',  I^%-l—  140"  28'.  Cleavage  basal 
perfect,  less  so,  parallel  Tand  /'.  Prismatic  planes  vertically  striated.  G.  =  1*893.  -An- 
alysis by  Maclvor: 

P,0,  HgO  HaN  HaO 

(ir)         45-70  18*90  8*09  28-20  =  100-89. 


I 


Heated  36  hours  at  100'  undergoes  no  change;  between  100**  and  110*  or  115**  loses  21-08 
c,  becoming  opaque;  heated  over  a  Bunsen  flame  loses  the  remainder  of  the  water  and 
he  ammonia  (36 '48  =  total  loss).  The  remainder  fuses,  but  dissolves  only  in  part  in  con- 
centrated HCL  Taking  the  loss  between  100°  and  120"  as  water  of  crvstaluzation,  the 
formula  is  fl4(NH4)Mg8P40,o  +  8aq,  which  requires:  PaO»  44-38,  MgO  18-75,  HaN  8*75, 
H,0  28-12  =  100. 

Discovered  by  Maclvor  of  Melbourne  in  the  guano  of  the  Skipton  caves,  Victoria,  and 
recognized  as  new  by  Ulrich,  as  stated  in  a  letter  to  vom  Rath ;  occurs  with  struvite  and 
newberyite.    Named  after  Prof.  J.  B.  Hannay,  of  Manchester. 

Habmotomb,  Mm.,  p.  439;  App.  II.,  p.  26.— Jfa^r<?  (Ann.  Min.,  VIL,  x.,  153,  1876), 
following  Bes  Cloizeauz,  classes  narmotome  among  pseudo-orthorhombic  species,  and  calls 
attention  to  its  relation  in  form  to  analcite  and  also  phillipsite.  BaumKauer{Z,  Kryst.,  ii., 
113,  1878)  describes  the  results  of  a  careful  optical  examination,  and  doubts  the  correctness 


Digjtized  by 


Google 


1. 

8. 
8. 
4. 

8601 
(J7-88 
67-ai 
89'83       84*24    1*61 

0-75 
0-60 
0-91 
0-80 

ISaO   7-72   200    208    ....    O'SO    .... 
15-68    7-00    0-89   251     ....    1-21    .... 
16-01    7-11    0-64   2-ia    ....  undet  .... 
15-80    8-87    ....    2-19    015     tr.      1-87 

5. 

29-60             85-94 

.... 

....    8-89    ....    288    

*  With  cerium  oxide. 
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of  referring  it  to  the  monoclinic  system,  but  Fresenitia  {lb,,  iii,  42)  supports  tilie  oondTudoai 
of  Des  Cloizeaux. 

Hatchettite,  Min.,p.  781;  App.  II.,  p.  26.  Monte  Palo,  near  SaTigno,  Italj,  Caaali, 
Bombicct,  Mem.  Ac.  Bologna,  III.,  viii.,  1877  (Z.  Kryst,  ii.,  606). 

HatchettoUte.  J.  L.  Smith,  Am.  J.  Sci.,  III.,  xiii.,  865,  May,  1877.  0.  2>.  Allen,  Sbid., 
xiv.,  138,  Au^.,  1877. 

Isometric;  m  octahedrons  with  planes  of  the  cube,  and  8-3.  H.  =5.  G.  =  4*77-4'90. 
Lustre  resinous.    Color  yellowish  brown.    Translucent.    Fracture  suboouchoidaL 

Analyses:  1,  2,  8,  Smith  (1.  c);  4,  6,  AUen  ([.  c): 

Ta,0,    Cb,0»  TiOa    WOg    SnO,    UO.   CaO  Y,0,*  PeO  MgO  KjO  Na,0  H,0 

516  Pb  tr.  s  99-48,  Smilh. 
4-42  :=  10018,  Smith. 
6^=r  99-06,  Smith. 
4-49  Pbtr.s  98*55,  Allen. 

....    Alien. 


From  analysis  4  Allen  deduces  the  formuJa  RaRaOv  +  2RR3O0  +  4aq,  with  B  r=  nO»,  C^ 

Fe,  Mg,  Nai,  and  B  =  Ta,  Cb.  Allen  calls  attention  to  the  close  relation  to  pyrochlore,  and 
suggests  that  the  orijg^inal  mineral  in  this  case  may  have  been  anhydrous  and  hence  analo- 
gous to  it  in  composition.    The  pyrognostic  characters  are  near  those  of  ^yrochlore. 

Occurs  with  samarskite,  sometimes  implanted  on  the  former  mineral,  in  the  mica  mines 
of  Mitchell  Co.,  North  Carolina.    Named  after  the  English  chemist  Hatchett. 

Haaghtonite.--See  Mica  Group,  p.  77. 

Ha<Jynitis,  Min.,  p.  832;  App.  II.,  p.  26.— Oryst,  Albani  Mts.,  SeUa,  Z.  Kryst,  i, 
285,  1877. 

Hatesine,  Min.,  p.  599.— AnaL,  Atacama,  Chill,  Domeyko,  Ann.  Min.,  YII.,  x.,  26, 1876. 

Hedtfhane,  Min.,  p.  587. — ^L&ngban,  Sweden,  Lindstrdm  (Geol.  F5r.  F6rh,,  iv.,  26$, 
1879).  G.  =  5'82.  Color  white  or  yellowish  white.  Analysis  after  deducting  a  little 
CaCO,:  AsaO.  29-01,  PaO*  055,  PbO  41  01,  BaO  827,  CaO  7*85,  MgO  0-26,  Pb  917,  Q 
3-14,  FegOa  0*08,  Na,0  015,  KaO  0-09  =  99*57;  this  corresiwnds  to  the  usual  formula 
SBsAsaOs  +  PbCla,  but  the  variety  is  remarkable  as  containing  so  much  barium.  The 
hedyphane  of  Paisberg  contains  no  barium  or  at  most  only  a  trace. 

According  to  Des  Chizeaux  (Bull.  Soc.  Min.,  iv.,  98,  1881),  the  L&ngban  hedyphane  is 
monoclinic  and  perhaps  Isomorphous  with  caryinite,  p.  20. 

See  also  Mimetite,  p.  81. 

Hebbokite. — See  Amhlygonite,  p.  6. 

Heldburgite.  LuedecJce,  Zeitsch.  gesammt.  Nat.,  HI,,  iv.,  291,  884,  1879.  * 
Tetragonal,  c  (vert.)  =  0*7500.  In  minute  (3  mm.  long,  i  to  i  mm.  thick),  prismatic  crys- 
tals. Planes  t-i,  J,  1 ;  angle  J  A  1  =  136"  41'  {near  zircon).  In  habit  resembles  guarinite. 
H.  less  than  that  of  steel.  Lustre  adamantine.  Color  vellow.  Streak  white.  Trans- 
parent. B.  B.  infusible.  Composition  unknown  (TiOa  aosent).  Occurs  in  the  feldspar 
of  the  phonolyte  of  the  Heldburg  near  Coburg.    [I^eeds  further  examination.] 

Helvite,  Min.,  264;  App.  II.,  p.  27. 

Hematite,  Min.,  p.  140;  App.  II.,  p.  27. — Oryst.,  Vesuvius,  Scaechi,  Att.  Accad.  Napoli, 
vi.,  1873  (Contr.  Min  ,  ii.,  1).  Sadeheek,  Pogg.  Ann.,  clvi.,  557.  Binnenthal,  Backing,  Z. 
Kryst.,  i.,  562;  ii.  416.  aroth,  Min.-Samml.  Strassbuig,  p.  78, 1878.  BiancaviUe,  Etna. 
«.  Lasavix,  Z.  Kryst.,  iii.,  294,  1879.  Beichenstein,  Silesia,  Hare,  Z.  Kiyst,  iv.,  297, 
1879.    Ascension  Island,  vom  Bath,  Z.  Kryst.,  vi.,  192,  1881. 
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GiTBtallogenetio  observAtions,  Scharff,  Jahresb.  Senck.  Nat.  Gks.,  1879-80. 

With  magnoferrite,  octahedial  crystals,  Vesuyius,  vom  Raihj  J.  Min.,  1876,  886.  With 
magnetite  in  parallel  position,  Backing ,  Z.  Kryst,  i,  575;  do.  with  marcasite,  Sctdebeck, 
Pogg.  Ann.   Erg.-Bd.,  viii.,  625 

HE2ffBTiTE.--App.  n.,  p.  27. 

Henwoodite.    J.  E.  Collins,  Min.  Mag.,  L,  11,  1876;  C,  Le  Neve  Foster,  ibid.,  p.  8. 

In  botrjoidal  globular  masses  havinff  a  crystalline  stracture.  H.  =  4-4-5.  G.  =  2*67. 
Color  tur^noise  blue.  Streak  white  with  bluish  green  tinge.  Fracture  conchoidal.  Anal- 
yses, Ck>Uin8  (1.  c): 


P.Oa 

A1,0. 

F6,0. 

CuO 

CaO 

H.O 

SiO. 

48-94 

18-24 

2-74 

710 

0-54 

1710 

1-37     JOBS  3-97  =  100. 

48-20 

.  •  ■  ■ 

.... 

7-00 

•  •  ■  ■ 

19-60 

• . .  • 

The  iron,  lime,  and  silica  are  regarded  as  duo  to  impurities;  but  aside  from  this  the 
analyses  are  so  obyiously  imperfect,  that  it  is  useless  to  attempt  to  giye  a  formtda;  the 
mineral,  however,  seems  to  be  related  most  closely  to  turquoise.  In  the  closed  tube  decrepi- 
tates slightly,  giyes  off  water,  and  turns  brown.  B.  B.  infusible,  colors  the  flame  green. 
Copper  reactions  with  borax.  Occurs  on  limonite  at  the  West  Phenix  mine,  ComwalL 
I^amed  from  Mr.  Wm.  Jory  Henwood. 

Hermannolite.    See  Columbitej  p.  29. 

Hexrengmndite.    Brezinay  Z.  Kryst,  iii.,  869,  March  25,  1879.    UbvSlotitb.    Szabd, 
Min.  Mitth.,  ii.,  311,  1879  (Lit  Ber.  Ungam,  iii.,  510,  1879). 
Monodinio  (tridinic?)  :  e  (yert.)  :b:d  =  28004 : 1 : 1-8161.      fl  =  91°  9'.      Observed 

planes:  0,  -H,  -M,  *-»',  M,  1,  i,  ^,  i-J,  *4,  *4,  A  ^.  /  A  /=  57'*  42',  0  a  1  = 
106^  52',  0  A  /=  90°  84'.  Cleavage  basal  perfect,  I  less  so,  also  »-2  or  i-^  (?).  Occurs 
in  spherical  groups  of  thin  siz-sided  plates.  The  basal  plane  striated  paralld  vhL  Twin- 
ning plane  generally  0,  Optic  axes  in  plane  parallel  to  the  direction  of  striation.  2Ea  =. 
59°  2^^  (Li),  65**  18'  to  66°  53'  (Na),  68"*^  39'  (Tl>.  Double  refraction  negative.  (Brezina.) 
Dichroism  weak,  bluish  green  and  greenish  yellow.  H.  =  2*5.  O.  =  5'132.  (Winkler.) 
Lustre  vitreous,  on  cleavage  face  sometimes  pearly.  Color  emerald  green,  verdigris  green, 
and  bluish  green.  Streak  light  green.  Transparent.  Analyses;  1,  Berwerth,  Z.  £ryst., 
iii.,  373;  2,  Schenek,  Min.  ifitth.,  ii.,  315,  1879. 

HaO 

19-61  =  100. 

16-73,  SaOa  0-83,  FeO  014,  MnO,  MgO  tr.  =  99-93. 

Brezina  regards  the  CaO  as  present  in  the  form  of  gypsum  as  an  impurity;  deducting 
this  the  result  obtained  is  :  SO,  23*04,  CuO  57*52,  HaO  19  44  =  100.  Szab&  on  the  contrary, 
regards  the  CaO  as  essential,  and  writes  the  formula:  (CUSO4  +  &q)  +  SHaCuOa  +  (CaS04  + 
2aq).  [The  view  of  Szab6  seems  very  improbable,  and  is  not  established  bv  his  experiments 
made  to  decide  the  point;  the  mineral  lieeds  further  examination  on  the  chemical  side.] 

Occurs  with  malachite  and  calcite  in  a  quartz  conglomerate  at  Herrengrund  in  Hungary. 
Belated  to  langite,  brochantite,  etc.  Named  from  the  locality  Herrengrund  =  Urv51gy  in 
Hungarian. 

Hbbschelite,  Min.,  p.  437;  App.  n.,p.  27. — ^Tho  herschelite  of  Richmond,  Victoria 
(called  seebachite  by  Bauer,  App.  II.,  p.  50),  is  referred  to  phaoolite  (chabasdte)  by  vom 
Bath  (Ber.  Ak.  Berlm,  1875,  523);  Becke,  however,  shows  (Min.  Petr.  Mitth.,  iL,  416,  1879), 
that  it  differs  from  chabazite;  ho  regards  the  form  as  monoclinic  united  by  twinning  in  a 
manner  analogous  to,  but  not  identical  with,  chabazite.  A  similar  result  is  reached  by  von 
Lcteaulx  (Z.  Sjcrst.,  v.,  888,  1881)  for  the  herschelite  from  Ad  Castello,  Sicily;  an  analysis 
yielded :  SiOa  4715,  A1,0,  21*42  (with  Fe,0,),  CaO 5-34 (with  MgO),  Na,0,  K,0 [669],  H,0 
19*40  =  100,  leading  to  the  formula  (Na,  E),  Ca  [Ali]aSi»0,4  +  12aq. 


SO, 

CuO 

CaO 

1. 

24-62 

54-16 

2-05 

2. 

24*62 

49*52 

8-59 
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Hbssite,  Min.,  p.  60;  App.  II.,  p.  27,—Schmuf  (Z.  Kryst.,  il,  242, 1878),  describoeft 
highly  modified  crystal  from  Rezbanya;  he  refers  it  to  the  isometric  system,  and  shows  ihai 
the  species  is  isomorphous  with  argentite,  he  notes,  however,  the  vu!fations  in  the  measoied 
angles,  but  concludes  that  they  fall  within  the  probable  errors  of  obserration.  Krenner 
(Z.  Kiyst.,  iv.,  542),  describes  isometric  crystals  of  unusual  perfection  from  the  Jacob  and 
Anna  mine,  Botes  Mt.,  between  Zalathna  and  VOrOspatak,  Transylvuiia.  Becke  (Min.  Petr. 
Mitth.,  ill.,  801,  1880)  has  subjected  the  crystals  from  Botes  to  a  careful  examination,  and 
argues  [but  not  conclusively]  that  they  must  be  referred  to  the  triclinic  system,  although 
they  closely  approximate  to  tke  isometric  form.  An  analy^sisgave  him:  Ag  60*69,  An  1*87, 
Te  37*22,  quartz  0'40=  9968,  corresponding  to  AgsTe  with,  as  assumed  by  the  author,  a 
little  AuaTe,. 

From  Kearsarge  mine.  Dry  Canon,  Utah,  Genth  (anal  by  Rahi),  Am.  PhiL  See.  Philad., 
xvii.,  115,  1877  (or  Z.  Kiyst.,  iL,  8).    Chili,  Domeyko,  C.  R.,  Ixxxi,  682,  1875. 

Heteerolite.  G.  K  Moore,  Am.  J.  Sc.,  HI,  xiv.,  423,  Nov.,  1877.  Hetairite,  Xaa- 
mann-Zirkel,  Min.,  11  ed.,  p.  871. 

Announced  as  follows,  but  not  taRj  described:  In  botryoidal  coatings  with  columnar 
radiate  structure.  H.  =  5.  G.  =  4*983.  Lustre  metcdlic  to  submetalfic.  Color  black. 
Streak  brownish  black.  Opaque.  Brittle.  Contains  zinc  and  manganese,  and  stated  to 
be  a  zinc  hausmannite,  but  no  analyses  published.  Occurs  intimately  associated  with  chal- 
cophanite  (whence  name  from  iraTpo?,  eomfanion)  at  the  Passaic  zinc  mine,  Sterling 
HQl,  New  Jersey.    [A  more  complete  description  is  needed.] 

Hetaisite.— See  HeUmrcliUe, 

Hetesogbnite,  App.  II.,  p.  27. — St.  Anton  mine,  Henbach,  near  Wittichen,  Baden, 
Sandberger,  J.  Min.,  1876,  280. 

HsTEAOMOSFHiTE. — See  Jameaontte,  p.  64. 

Heubaohite.    F,  Sandberyer,  Ber.  Ak.  Mllnchen,  1876,  238. 

In  thin  soot-like  incrustations;  in  dendritic  or  small  spherical  aggregates.  H.  =  2'S. 
G.  =  3*44.    Color  deep  black.    Streak  submetallic.    Analy^  Zeitsohel  (L  c): 

CoaO,  NiaO,  FcOa  MUaO,  H.O 

65*60  14*50  613  ISO  12-59  =  99*^ 

This  corresponds  to  SRsOs  +  4H9O.  B.  B.  infusible.  Soluble  in  concentrated  hjdp- 
chloric  acid,  with  evolution  of  chlorine;  the  solution  deep  bluish  fijeen,  but  on  dilution 
with  water  becomes  rose  red.  Occurs  as  a  secondary  product  coating  oarite  at  the  St.  Anton 
mine,  in  the  Heubachthal,  near  Wittichen,  Baden;  also  at  the  mine  Eberhard,  near  Alpiis- 
bach,  Wtlrtemberg.  This  mineral  was  first  referred  to  heterogenite  by  Sandboger,  J.  Min., 
1876,  280.    [Is  the  substance  homogeneous  ?] 

Heulanditb,  Min.,  p.  444;  App.  11.,  p.  28.— Oryst,  Tnrkestan,  «.  Jeremefef,  Yerh. 
Min.  Ges.  St  Pet.,  IL,  xiii.,  389  (Z.  Kryst.,  ii.,  508). 

Anal.,  Oranee  Free  State,  So.  Africa,  Cohen,  J.  Min.,  1875,  116.  San  Piero,  ElbB, 
Orattarola  and  Sansoni,  Att.  Ace.  Tosc.,  iv.,  175,  1879;  ib.,  p.  814 

Occurs  at  Leiperville,  Delaware  Co.,  Penn.,  Kdnig,  Z.  Ejryst.,  ii,  303,  1878. 

See  also  Epistilbite,  p.  42;  and  Oryzite,  p.  87. 

Etazagonite^— See  AmphiMe,  p.  5. 

Hibbertite.    Heddle,  Min.  Mag.,  ii.,  24, 1878. 

Pulverulent.  Color  lemon  yellow.  Analysis  after  deducting  20*68  p.  c.  of  the  matrix, 
kammererite,  insoluble  in  dilute  acid :  CO,  25-44,  FeO  8*23,  MnO  0*58,  MgO  26*66,  CaO 
28*46,  HaO  15-73  =  100.  From  a  ouarry  of  chromite  on  the  ishmd  of  Unst  Named  after 
Mr.  Hibbert,  the  discoverer  of  the  chromite.  JThe  investigation  of  the  substance  is  not  suf- 
ficiently complete  to  prove  that  it  is  a  distmct  species;  it  seem  to  be  a  mixture  allied  to 
predazzite  and  pencatite,  Min.,  p.  708,  709;  and  App.  II.,  p.  45.] 
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Bidde]iite^--See  Bpodurnene,  p.  112. 

HisiNOKKits,  MiiL,  p.  489;  App.  H,  p.  28.— AnaL  of  a  related  mineral  (Oollins),  Japan, 
Milm,  Min.  Mag.,  iii,  99,  1879. 

Hofinannite.  Beekif  Ace.  Line.  Trans.,  III.,  ii.,  185,  1878.  Occurs  in  tabular  crystals, 
shaped  like  rhombs;  they  are  colorless,  tasteless,  and  odorless.  G.  =  1'0565.  Soluble  in 
alcohol  (5  pts.  in  1000  pts.  alcohol  at  14**)  more  readily  than  in  ether.  Melts  at  71**  to  a 
fluid  resemolingoliye  oil,  bums  with  a  bright  flame.  Composition  CaoHsoO;  an  analysis 
gave:  G  82*28,  M  1220,  O  557.  Forms  a  white  crystalline  efflorescence  on  lignite  in  the 
neighborhood  ot  Siena.    Named  after  Prof.  A.  W.  Hof mann,  of  Berlin. 

Homilite.  S.  JB.  PaijhuU,  Geo!.  PSr.  P3rh.,  iii.,  229, 1876.  Des  Cloizeaux  and  Damour, 
ib.,  in.,  385, 1877,  or  Ann.  Chim.  Phys.,  V.,  xii..  405,  1877. 

Monodinic.  In  angles  closely  related  to  gadolinite  and  datolite.  J  A  -2^=  116°,  0  A  ^^' 
T=  90°  89',  0  A  2-^  =  147°  20'  (0,  7,  2-^=  »-4,  2-i,  /  of  datolite,  Min.,  p..  880).  Crystals 
octahedral  in  habit  by  extension  of  I  and  2-4,  also  0  and  i-i  prominent.  Cleayage  mdis- 
tinct    Axes  in  a  plane  perpendicular  to  pluie  of  symmetry,  bisectrix  nearly  parallel  to 

grismatic  edge.  2Ha  =  97*  5'  to  98°  22'  (red).  l)ispersion  p  >  u,  also  of  rasectrices 
orizontal (Des  Cloiaeaux),  H.  =  4-5-5 (5-5  Paijkull).  G.  =  834 (8'28  Paiikull).  Lustre 
resinous  to  yitreous.  Color  black  or  blackish  brown.  Streak  grayish.  Translucent  in 
thin  splinters.    Analyses:  1,  Paijkull  (1.  c);  2,  Damour  (1.  c.^; 

SiO,     B,0,   A1,0,  Fe,0,  ITeO  MnO   MgO   CaO    Ce«0,»  NaaO  K,0      ign. 

1.  81-87  [1808]    1-50    215    16-25.,..    0*52    2728    ....       1-09    0*41      0-85  =  100. 

2.  3800  [15-21] 1818  0-74    ....    27*00    256      101    ....       2-80  =  100. 

•WithLajO„Di,0,. 

From  analysis  1  the  following  formula  is  calculated:  FeCa^BaSiaOio,  which  corresponds 
closely  with  that  of  datolite,  to  which  the  mineral  is  similar  in  crystalline  form.  This  simi- 
larity was  arst  pointed  out  by  Nordenskifild  (Geol.  Ffir.  F6rh.,  iii.,  282, 1876).  B.  B.  homi- 
lite fuses  yery  readily  to  a  black  ^lass ;  reacts  for  iron  and  boracic  acid.  Completely 
decomposed  by  HCl  with  ^latinization.  Found  on  the  Stockd  near  Breyig,  Norway,  witn 
meliphanite  and  erdmannite.    Named  from  duiXeoo,  to  occur  together. 

Dcs  Cloizeaux  remarks  that  some  crystals  of  homilite  are  throughout  doubly  refracting, 
others  are  composed  of  a  green  doubly  refracting  kernel  surrounded  by  a  yellowish  crust  of 
singly  refracting  material,  while  still  others  are  entirely  singly  refracting.  In  this  respect  it 
is  closely  similar  to  gadolinite;  whether  this  yariation  is  certainly  due  to  alteration  does 
not  appear.  An  analysis  of  some  of  the  isotropic,  brownish-colored  fragments  gaye  Damour 
(G.  =  808):  SiOa 28-01,  BaO, 554,  ZrO, 8  47,  AI9O,  8-31,  CeO  19-28,  DiO,LaO8-09,  FeO 5'4t'>, 
MnO  1-85,  CaO  11-00,  K^O  198,  SnO,  0-45, 11,0  1310,  TiOa  tr.  =  100.  Damour  remarks 
the  similarity  in  app^darance  of  the  isotropic  mineral  analyzed  by  him  to  true  erdmannite, 
and  adds  that  the  mineral  supposed  to  be  the  latter  contains  no  boron  (see  also  p.  43). 

HopEiTE,  Min.,  p.  544.~Daf7Kmr  and  Dea  Cloizeaux,  Bull.  Soc.  Min.,  ii.,  181,  1879. 
Friedel  and  SaraMn,  ib.,  p.  153. 

Des  Cloizeaux  has  made  a  crystallographio  and  optical  examination  of  hopeite,  confirming 
and  extending  the  results  of  Ij^yy  and  Haidinger.  Damour  shows  that  it  is  essentially  a 
zinc  phosphate,  and  Friedel  and  Sarasin  haye  succeeded  in  forming  artificially  ci^tals 
wliicn  haye  the  form  and  optical  properties  of  hopeite,  and  which  haye  the  composition 
Zn,P,0«  +  4aq,  which  requires  :  PaO»  81  07,  ZnO  5318,  H^O  15*75.  They  conclude  that 
this  formula  expresses  also  the  composition  of  natural  hopeite.  Aooording  to  Schrauf  his 
new  species  eggonite  (q.  y.)  is  closely  related  in  form  to  hopeite. 

HORBACHITB.— App.  II.,  p.  28. 

HoBTmLENDEL-^See  AmphibdU,  p.  5. 

HORTONOUTE.— App.  I.,  p.  7. 

HowuTB.— Min.,  p.  598;  App.  II.,  p.  28. 
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HuanUJaylte^— See  HaUiCj  p.  65. 
HuASooiiTE,  Min.,  p.  42. -^A  massive  mineral  having  a  bloish  graj  color  is  refencd  to 


)Ma^o.  , , ^ 

in  composition  to  PbS  +  (Zn,  Fe)S,  with  Zn=:16'59;  another  from  Coro-Coro^  ^livi^ 
afforded  5  p.  c.  ZnS  (6th  App.  Min.  Chili,  p.  17,  1878). 

HObneeite,  Min.,  p.  003;  App.  II.,  p.  28.— Nevada,  containing  thallimn, 
J.  Min.,  1877,  608.    From  Morochocha,   Peru,  Baimondi,  Min.  P^rou,  p.   241,   1§ 
Occurs  at  Rabenstein,  Sandberger,  J.  Min.,  1879,  869.    Found  by  W.  P.  Jenney^  in  the 
Black  Hills,  Dakota,  at  the  Comstock  mine,  near  Deadwood. 

HuUite.    E.  T.  Hardman,  Proc.  Roy.  Ir.  Acad.,  II.,  iii.,  161,  187a 
Massive.    H.  =  2.    Color  velvet  black.    Lustre  waxy  but  duU.    Analysis,  Haidman : 
SiOa  89-44,  AUO,  10-35,  Fe,0,  2072,  FeO  8-70,  MgO  747,  CaO  448,  H,0  13e2,  MnO  tr., 
COs  tr.  =r  99*73.    Occurs  filling  and  coating  vesicular  cavities  in  the  basalt  of  Gaxnmone]r 
Hill,  near  Belfast,  Ireland. 

Heddle  remarks  that  hullite  ma^r  be  considered  as  a  desiccated  ohlorophieite,  but  he  also 
gives  the  following  analysis  of  a  similar  mineral  from  the  basalt  at  Kinkell,  in  Fifeshlret, 
Scotland:  SiO,  88-59,  Al.O,  1784,  Fe90a(FeO  undet.)  15-97,  MnO  1-56,  CaO  8-94,  MgO 
8-65,  K9O  0-67,  HaO  13-48  (at  100"  8*04)  =  10020.  This  he  regards  as  a  homogencoos 
mineral,  and  believes  it  to  somewhat  support  the  claim  of  hullite  to  be  oonsidercn  as  an 
independent  species.  Trans.  Boy.  Soc.  Edinb.,  xxix.,  89,  1879.  [Near  delessite;  compare 
also  diabantite.] 

Huminite.  A  hydrocarbon  from  Ostmark,  in  Wermland,  Sweden,  which,  according  to 
Ekman  ((Efv.  Ak.  Stockh.,  1868,  138),  has  the  composition  (ash  free):  C  67-15,  O  2983,  H 
2-55,  N  0-47,  S  £0-40]  =  100.  A  similar  coal  from  Gryhytte,  Finberget,  Sweden,  has, 
according  to  Helland  (Geol.  FOr.  F5rh,,  ii.,  521,  1875),  the  composition  (ash  ^ee):  G  67*67 
0  28-1i7h  8-89,  N  tr.,  S  0-38  =  100. 

HuMTTB,  Min.,  p.  363.— See  Chond/rodUe,  p.  26;  and  App.  II.,  p.  28. 

Hontilite.— See  Macfarlanite,  p.  71. 

Hyalite.— Min.,  p.  199;  App.  II.,  p.  28.  . 

Htalosidesite. — Min.,  p.  256;  App.  II.,  p.  28. 

Hyalotekite.    Nordmakidld,  Geol.  FCr.  F5rh.,  iu.,  382,  1877. 

Massive.  Coarsely  crystalline.  Cleavage  easy  in  two  directions,  at  an  angle  of  approxi- 
mately 90** ;  also  less  easy  in  a  third  direction,  in  the  same  zone  (Des  Cloizeaux).  H.  =  5-5-5. 
G.  =3*81.  Lustre  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  veir 
thin  plates.  Brittle.  Optically  biaxial,  axes  in  a  plane  parallel  to  the  axis  of  the  zone  ii 
three  cleavages:  2H  =  08**-99*'  (red),  bisectrix  positive  (Des  Cloizeaux,  BulL  Soc.  Min.,  i., 
9,  1878).    An  incomplete  analysis  gave : 

SiOa  PbO  BaO  CaO  ign. 

89-62  25-80  20*66  700  0-8-2    AlaO,,  K,0, ete.,  tr. 

B.  B.  fuses  to  a  clear  glass,  which  in  R.  F.  becomes  blackened  with  reduced  lead.  On 
charcoal  with  soda  in  small  amoimt  fuses  to  a  clear  glass;  with  more  soda  in  R.  F.  gir^  a 
lead  globule  and  a  coating  of  lead  oxide.  In  salt  of  phosphorus  dissolves,  leaving  a  ^el- 
eton  of  silica.  Insoluble  m  hydrochloric  or  sulphuric  adds.  Occurs  sparingly  in  a  gray- 
ish-white feldspar,  with  hedyphane  and  schefterite,  at  Lingban,  Wennhmd,  Swcideii. 
Kamed  from  iJaAof,  glass,  and  riJKStv,  to  melt, 

Hydkasoilltte. — See  Gibbsite,  p.  61 
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Htdbabotkitb.— App.  II.,  p.  28  (8). 
Eydrocastorlte. — See  PeUUite,  p.  91. 

EydroceroBute.    Nordenskidld,  Qeol.  F5r.  F5rh.,  iii.,881,  1877. 

A  liydrous  lead  carbonate  (perhaps  2Pb003  +  HaO),  occurring  sparingly  as  a  coating  on 
native  lead,  at  Langban,  Wermland,  Sweden.  It  consists  of  white,  colorless,  crTstidline 
plates,  showing  one  perfect  cleavage;  soft.  Soluble  in  acid  with  evolution  of  carbon  diox- 
ide. According  to  Bertrand  (BulC  Soc.  Min.,  iv.,  87,  1881),  the  mineral  occurs  in  hexago- 
ns plates,  and  optically  is  uniaxial,  negative.    [Needs  furttier  examination.] 

Htdbocufbite. — ^App.  11.,  p.  28. 

HTDBOCTAyiTB. — App.  II.,  p.  29. 

HYdrofiuorite.  Scaechi,  Att.  Ace.  Nai>oli,  vi.,  1873  (Contrib.  Min.,  ii.,  65).  Hydro- 
flnonc  acid  gas  observed  at  Vesuvius,  especially  after  the  eruptions  of  1870  and  1872. 

Hydrofranklinite.  According  to  the  late  W.  T.  Bcspper,  a  new  hydrous  oxide  of  2dnc, 
manganese,  and  iron.  Occurs  in  small,  very  brilliant  iron-black  regular  octahedrons;  with 
octahedral  cleavage  highly  perfect.  H.  =4-4*5.  G.  =  406-4-09.  From  Sterling  Hill, 
N.  J.    [The  original  investigation  was,  unfortunately,  never  completed.] 

Htdbohalite.— -App.  II.,  p.  29. 

HydroUmenite. — See  MenaecanUe,  p.  76. 

HTDBOlfAeNESITB.— App.  II.,  p.  29. 

Hydroniccite.  A  name  suggested  for  a  doubtful  substance  conjectured  to  be  a  hydiated 
oxide  of  nickel,  Texas,  Penn.,  0.  U.  8hepard,  Min.  Contr.,  1877. 

Hydrophilite^— See  GTdorocalcite,  p.  25. 

Hydrorhodonit©.    K,  JEngstrSm,  Geol.  F6r.  F5rh.,  ii.,  468, 1875. 

Massive  ;  crystalline.  Cleavage  easy  in  one  direction.  H.  =  5-6.  G.  =  2'70.  Lustre 
vitreous.  Color  red-brown.  Streak  brownish  white.  Translucent,  in  thin  splinters  trans- 
parent.   Fracture  splintery.    Analyses : 


99*98. 


Formula  HSiOs  +  HaO,  or  rhodonite  pjlus  a  molecule  of  water.  Soluble  in  HCl,  with 
the  separation  of  silica.  B.  B.  fuses  easily  to  an  opaque,  brownish  red  bead;  reacts  for 
'manganese.  The  powdered  mineral  becomes  black  on  heating.  From  L&ogban,  in  Werm- 
land,  Sweden.    [Perhaps  simply  a  hydrated  rhodonite.] 

Hydrotitanite.— See  PerofMie,  p.  91. 

Htgbophilite,  App.  II.,  p.  29. — Related  mineral  from  Reuschbach,  Palatinate,  QHmheh 
J.  Min.,  1878,  886. 

Htpbbsthene,  Min.,  p.  209;  App.  II.,  p.  29. — ^AnaL,  Adirondacks,  N.  Y..  LeedSy  Amer. 
Chem.,  March,  1877.  Finland,  (Efv.  Finsk.,  xvii.,  72-3.  Arvieu,  Arveyron,  Pisani,  C.  E. 
Ixxxvi.,  1419,  1878.  Santorin,  Fouque,  Bull.  Soc.  Min.,  i.,  46, 1878.  Roms&s,  Askim, 
Meinieh,  Hjortdahl,  Z.  Kryst.,  iv.,  519,  1860. 


SiO, 

MnO 

FeO 

MgO 

CaO 

LiaO         Na,0 

H,0 

1. 

44-07 

80-83 

1-04 

6-98 

8-60 

1-23           0-39 

11-84    = 

2. 

44-06 

8M5 

1-00 

7-24 

3-54 

(Lid,  NaCl  =  4-80) 

11-96. 
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_  ^  and  optical  description  with  analyses,  Bodenmais,  Bedee,  lOn.  Petr. 
Mitth.,  ili.,  60,  1880.  From  Dem^yend,  Persia,  in  trachyte,  Slaas,  Min.  Petr.  Mit&.,  iii, 
479,  1881. 

Htfoghlorite.— Min.,  p.  892;  App.  IL,  p.  80. 

Ice,  Min.,  p.  185.— Optical  structure,  Koch,  J.  Min.,  1877,  449.     Berttth   Atiw,  Ch. 
Phys.,  v.,  xiu.,  288,  1878.    Klocke,  J.  Min.,  1879,  272;  1881,  L,  23. 

Idockase.— See  Ve^w>%an%te,  p.  129. 

Idroca«torlte  (Hydrocastorite).— See  P^taliU,  p.  91. 

IgelstrOmite.— See  Pyroauriie,  p.  99. 

IhlUte.    Schrauf,  J.  Min.,  1877,  262. 

Amorphous.    Forms  an  efflorescence  on  graphite,  having  a  botryoidal  or  small  reniform 
structure.    G.  =  1*812.    Color  orango  yellow,  becoming  pale  yellow  in  diy  air.    Analyses: 


SO, 
88-2 

A1,0,,  Fe,0,          FeO 
24-5                  21 

CaO 

0-4 
0-3 

HaO 

35-5 
35*6 
863 

=    100-8. 

87-4 

0-3                 261 

=      99-8. 

87-2 

25-6                 1-4 

=      99-8. 

8. 

Formula  perhaps  [Fea]SaO„  +  12aq.  =  SO,  88-96,  PcO,  25-96,  H,0  8607.  Soluble  in 
cold  water.  Occurs  at  the  graphite  deposits  at  Mugrau,  Bohemia,  owing  its  oiigiix  to  the 
decomposition  of  imbedded  crystals  of  pyrite.  Named  for  Mr.  Ihle,  superintendoit  of 
mines  m  Mugrau.    [Near  coquimbite.] 

Ilesite.  A,  F,  Wuenach,  Mining  Index,  Leadville,  Colorado,  Not.  5,  1881.  In  loosdy 
adherent  crystalline  asgresates,  prismatic.  Color  white.  Taste  bitter,  astringent,  f^ia* 
ble.     Analysis  by  M.  W.  lies  : 

SO,  MnO.  ZnO  FeO  H,0 

35-85  28-18  608  456  3018    =    99*39. 

This  corresponds  approximately  to  RSO4  +  4aq.,  which,  with  R  =  Mn  :  Zn  :  Fe  =  5  : 1 : 1, 
requires  :  SO,  35-63,  MnO  2258,  ZnO  615,  FeO  4-58,  H,0  82*06  =  100.  Readily  soluble 
in  water.  Occurs  in  a  siliceous  gan^e  with  the  sulphides  of  iron  and  due  (from  which  it 
has  been  formed),  in  veins  2  to  8  inches  wide.  Locality  in  Hall  Valley,  Park  Co.,  Colorado. 
Named  after  Dr.  M.  W.  Ues,  of  Leadville. 

iLMEnTE. — See  Ifenaceanite,  p.  76. 

Ilmenorutile. — See  Ruiile,  p.  105, 

Ilsemaxnite.— App.  I.,  p.  7. 

Ilvaite,  Min.,  p.  296  ;  App.  II.,  p.  30.— Analyses,  (i\  Elba,  8Mcz(mrL  Mitth.,  1876, 
72),  an  unaltered  crystal ;  (2^  Early,  quoted  by  Reynolds  (Chem.  News,  xxxvL,  85, 1877), 
Proc.  Roy.  Ir.  Acad.,  II.,  iii.,  52,  1&77. 

SiO,    Fe.O,    FeO    MnO    CaO     H,0 

1.  G.  =  4037a)  29*67    21-26    83*09    0*74    13-38    2*82  =  100-41. 

2.  29-93    2016    8183    8*02    13-71    0  42,  Al.0, 0-86,  MffO  0-80,  K.O  O-Sa 

pi^,0  0-29  =  100-22. 
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Sipdcs  makes  the  water  essential,  and  adopts  the  formula  of  StSdeler  :  BTJlts]  Si40ie,  or 
n^CaaFe*  rFe,]Si40,8;  Reynolds  neglects  the  water,  and  writes:  R«[R,]Si4Crn,  or  Caa(Fe, 
Mn),[Fe,]&40^. 

According  to  Websky,  isomorphous  with  humite,  Ber.  Ak,  Berlin,  1876,  201. 

Indianaite.— See  EalloysUe,  p.  65. 

lodobromite.    A,  von  Laaaulx^  J.  Min.,  1878,  619. 

Isometric,  in  octahedrons  with  cubic  planes.  Cleavage  octahedral  indistinct.  G.  = 
6*718.  Color  sulphur  yellow,  sometimes  greenish.  Sectile.  Composition:  2  Ag  (Cl,Br)  + 
Ag  I  =  CI  7-79,  Br  17-18,  1 1415,  Ag  60-88  =  100.    Analysis,  Lasaulx  (L  c): 

CI  Br  I  Ag 

7-09  17-30  1605  69-96    =    99-40. 

B.  B.  gives  off  bromine  vapors  and  leaves  a  silver  globule.  Found  in  small  cavities  in 
ferruginous  (quartz  at  the  mine  '*  Sch5ne  Aussicht,"  near  Dembach,  Nassau,  associated 
with  oeudantite,  carminite,  and  probably  greenockite. 

loDTRiTB,  Min.,  p.  117. — ^Artificial  crystals,  hemimorphic,  v.  Zepharovich,  Z.  .E^ryst.,  iv., 
119,  1879. 
Cryst.,  Dembach,  Nassau,  Seligmann,  Corr.  BL  Nat.  Yer.  Bonn,  xzzvii.,  180,  1880. 
Occurrence  at  Caracoles,  Chili,  Domeykoy  6th  App.  Min.  Chili,  p.  29, 1878. 

loLFPB,  Min.,  p.  399;  App.  II.,  p.  80.~Elba,  lyAchiardii,  Att.  Ace.  Tosc.,  ii.,  July  4, 
1875  (ZS.  G.  Ges.,  xxvi.,  462).  Pseudomorphs,  Wtchmofin,  ZS.  G.  Ges.,  xxvi.,  675,  1874. 
In  Hungarian  trachytes,  JSzcM,  J.  Min.,  Beil-Bd.,  i,  802,  1881. 

lonlte.    8.  PumeU,  Am.  J.  Sc.,  III.,  xvi.,  153,  August,  1878. 

A  fossil  hydrocarbon  found  in  a  more  or  less  impure  condition  in  the  ligxiite  of  lone 
Valley,  Amador  County,  California.  Structure  firm,  earthy.  Color  brownish  yellow. 
Partially  soluble  in  cold  alcohol,  largely  soluble  in  ether,  completelv  so  in  chloroform.  A 
brown  tarry  oil  containing  a  small  quantity  of  parafflne  is  separated  by  dry  distillation. 
Exact  chemical  nature  tmlnown. 

laiDHTV,  Min.,  p.  12.— Oryst,  Ural,  v,  Jeremejef,  Verb.  Min,  Ges.  St.  Pet,  II.,  xiv., 
155, 1879  (Z.  Kryst,  iii.,  487). 

iBioosMmE,  Min.,  p.  12.— (Nefdanskite),  v.  Kokseharof,  Min.  Rnssl.,  vL,  287,  289, 1874 

Iron,  Min.,  p.  15;  App.  II.,  p.  80.— The  native  iron  of  Ovifak,  Disco  Bay,  Greenland, 
discovered  by  mrdensMdld  in  1870  ((Efv.  Ak.  Stockh.,  1870,  1058,  and  1871,  1,  or  Geol. 
Mag.,  ix.,  1872),  and  by  him  regarded  as  of  meteoric  origin,  has  been  exhaustively  studied 
both  initsgeognostic  and  chemical  relations:— See  iVbrc^e^,  (Ffv.  Ak.  Stockh.,  1871,  453; 
I^auckhoff; ib,,  Bihang,  i..  April,  1872  (or  Min.  Mitth.,1874, 109);  Daubrie,  C.  R.,  Ixxiv., 
1546,  1873,  and  Ixxv.,  240,  1872,  and  Ixxxiv.,  66,  1877;  WShler,  GOtt.  Gelehrt.  Anzeig., 
1872,  197,  and  J.  Min.,  1879,  832;  Taehermak,  Min.  Mitth.,  1874^  165;  Steemstrup,  Ved. 
Medd.  Copenhaffen,  1875,  Nos.  16-19  (or  ZS.  G.  Ges.,  xxviu.,  225, 1876);  T^mebohm,  (Efv. 
AK.  Stockh.,  Bihang,  1878;  Meunier,  C.  R.,  Ixxxix.,  215,  1879;  J,  Lawrence  Smith,  Ann. 
Ch.  Php.,  v.,  xvi.,  453,  1879.  The  observations  of  Steenstrup,  and  later  more  particularly 
those  of  T5mebohm  and  Smith  make  it  very  certain  that  tne  iron  is  not  meteoric  but  of 
terrestrial  origin. 

Isexlte.— See  Ruiile,  p.  105. 

ISOCLASTTK. — ^App.  L,  p.  7, 

iTTjfERiTE,  Min.,  p.  833. — ^It  is  concluded  by  van  Werwerke  on  the  basis  of  a  microscopi- 
cal and  chemical  examination  that  ittnerite  and  skolopsite  belong  together,  and  that  both 
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are  results  of  the  partial  alteration  of  haUynite  (J.  Min.,  1880,  ii.,  264).    This  oonfiims  Vbd 
conclusion  of  Hammelsberg  (Syst.  Min.,  p.  338,  and  Min.  Chem.,  2d  ed.,  p.  459). 

lyioTiTB.— App.  I.,  p.  7. 

Jaoobsite,  App.  I.,  p.  8.~L&neban,  Wermland,  Sweden,  anaL  by  LindstrSm:  FeiOt 
68-39,  MnaO,  6-96,  MnO  29-98,  1^  1-68,  CaO  040,  PbO  1-22,  P.O.  0-06,  inaoL  2-17  = 
100-81.  This  corresponds  to  Mn  [Fea,  Mn^]  0* ;  quoted  by  NordmMm^  Geol.  F(Jr.  FOih., 
iU.,  884,  1877. 

Jadeite,  Min.,  p.  292. — Analyses  of  related  minerals,  Damour,  Bull.  Soc  Min.,  It.. 
157,  1881. 
See  also  Neprite,  p.  84. 


Jaipumtb,  Min.,  p.  47(Syepoorite,  Jerpoorite,  wrong  orthog..  Mallet). — ^According  to  a 
ecent  investigation,  bv  J^  R.  Mallei,  of  the  cobalt  minerals  of  the  Khetri  mines,  Bajpo- 

,     _idia,  the  simple  cobalt  sulphide,  originall}^  called  syepooiite,  probably  ha 

existence;  the  cobalt  minerals  identified  were  cobaltite  and  danaite.    Records  GeoL  Suix 


tana,  India,  the  simple  cobalt^  sulphide,  originaU}[  called  syepooiite^  probably  has  no 

existence;  the  cobalt  mineral     •       -*   -  •-        -         •   -- 

India,  xiv.,  pt.  2,  190,  1881. 

Jalpaite.— Min.,  p.  89;  App.  II.,  p.  I 


Jamesonite,  Min.,  p.  90;  App.  II.,  p.  80. — Belated  mineral  (heteromorphite)  fixnn  Ams- 
berg,  WestphaliajanaL  corresponding  to  7PbS  +  4Sb,S,,  Pisani,  C.  R.,  Ixxxiii.,  747, 1876L 

AnaL  (Sarlay)  Wiltau,  PUMer,  Min.  Mitth.,  1877,  855.  Sevier  Co.,  Arkansas,  i>ifiin«ii^ 
ton,  Amer.  Assoc.,  1877,  184.  Spain,  Province  of  Huelva,  Oenth,  Am.  Ch.  Joum.,  L,  8^ 
1879.    Arkansas,  G.  E.  Wait,  Trans.  Amer.  Inst.  Min.  Eng.,  viii.,  51,  1880. 

Jaeositb,  Min.,  p.  660.— Orynt.,  v.  Kohaeharof,  Min.  RussL,  vi.,  227,  1874. 

Occurrence  at  the  Vulture  mine,  Arizona,  SiUiman,  Am.  J.  Sc.,  III.,  xviil,  78, 1879;  anal. 
(1),  Pmfidd,  ib.,  xxL,  160,  1881.  Occurrence  at  the  Arrow  mine,  Chaffee  Co.,  Colorado, 
and  anal.  (2),  Kdnig,  Am.  Chem.  Joum.,  ii.,  375,  1881.  Occurrence  in  the  proTinoec^ 
Cajamarca,  Peru,  Ramondi,  Min.  P6rou,  p.  284,  1878. 


SO, 

FeaO, 

K.O 

Na,0 

H,0 

SiO, 

1. 

0.  =  8-09 

80-42 

48-27 

8-58 

0-28 

[11-42] 

1-08  =  100. 

2. 

G.  =  3144 

29-83 

52-36 

7-80 

0-90 

10-65 

....=100-44. 

The  water  determined  in  (1),  viz.,  12-91,  was  too  high,  the  result  obtained  by  difference  is 
nearer  correct.  In  (2).  the  silica  has  been  deducted,  and  8-8  p.  c.  of  turgite  remains  to  be 
rejected.  The  formula  is  then  Ka  [Fea],S40M,  6H,0  =  KjSO*  +  [Pe,]S,0„  +  2[FeJ 
H.O.. 

Jauldtgite,  Min.,  p.  800.— A  related  resin  (CsbHijO^),  from  KSflach,  Styria,  for  which 
the  name  KdFLACHirE  is  provisionally  suggested  by  D^ter,  J.  Min.,  1880,  ii.,  152  (ret). 

Jefferisite.— Min.,  p.  494;  App.  II.,  p.  80;  see  also  Vermiculite,  p.  129. 

Jeffersonite.— Min.,  p.  215  ;  App.  II.,  p.  80. 

Jogynaite<— See  Scorodiie,  p.  108. 

JoRDAioTE.— Min.,  p.  88;  App.  IL,  p.  31.— Oxyst.,  Binnenthal,  W,  J,  LeuriSy  Z.  Eirst. 
ii.,  191,  1878. 

JULIANITE.— App.  I.,  p.  8. 

Kasochlob. — See  P^omeHanef  p.  98. 
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Kalushts.— App.  n.,  p.  81  (54). 

Kaolinite,  Min.,  p.  473:  App.  II.  p.81.— AnaL,  Quenast,  Belginm,  de  Koninck,Bvll. 
Ac.  Bel^.,  II.,  xliv.,738, 1877. 

Chemical  and  microscopical   discufldon  of   kaoUn    from  the  '^Bunt  Sandstein"  of 


Thuringia,  Herold,  Inaug.  Diss.  Jena,  1876.    Schmid,  in  an  extended  discussion  on  the 
same  subject,  names  two  Kinds  of  crystallites  obserred  by  him  mikrovermictdit,  and  i 
achdrlit,  the  latter  he  regards  as  probably  tourmaline,  ZS.  G.  Ges.,  zxYiiL,  87, 1876. 


EJjubfyeite.— App.  n.,  p.  82. 

KABSTENrrB.~Min.,  p.  621;  App.  II.,  p.  81. 

Kar3rlnite.— See  Caryinite,  p.  20. 

Keatingina.— See  Khodoniie^  p.  104. 

Kbilhauitb,  Min.,  p.  887.— Contains  scandium,  CUve^  CBfr.  Ak.  Stockh.,  xzxvi,  No.  7, 
p.  8, 1879. 

JEelyphite.     Schrawff  Verb.   G.  Reichs.,  1879,  244.     Gray  serpentinous  coating  of 
pyrope  crystals  from  Kremze,  near  Budweis,  Bohemia.    The  pyrope  has  been  analyzS  by 


EJSMNaomTE.— See  iRar^fritey  p.  77. 

KentroUte.    Damour  and  vam  Bath,  Z.  Kryst.,  y.,  82, 1880. 

Orthorhombic;  axes,  e  (vert.) :  S  :  A  =  0*784,  1 :  0-688.  Observed  planes:  i,  1,  and  t-4 
small.  /  A  i  =  US'*  18',  1  A  1  (terminal^  =  87*  29'  and  125'*  82'.  Cleavage:  prismatic, 
distinct.  Crystals  minute,  often  gronpea  in  sheaf -like  forms  resembling  stilbite,  planes 
rough,  and  the  prismatic  horizontally  striated.  Also  massive.  H.  =  5.  G.  =  6'19 
Color  dark  reddish  brown,  on  the  surface  blackish  (vom  Rath).    Analysis,  Damour: 

SiO,  MnO,  PbO 

15-95  24-50  (or  Mn,0,  22-26)  59-79    =    100-24. 

The  state  of  oxidation  of  the  manganese,  and  hence  the  true  composition  of  the  mineral, 

IT 

is  left  in  doubt ;  on  the  first  supposition  it  is  expressed  PbMnSiO*.  which  requires :  SiOa  10  '21, 
MnOa  23-52,  PbO  6027  =  100;  on  the  second  it  is Pba [MnalSiaO.,  which  requires:  SiO, 
16-58,  MuaOi  21-88,  PbO  61-59  =  100.  FThe  latter  formula  is  the  more  probable  one;  see 
Melanotekiie,  p.  75.]  B.  B.  on  charcoal  sdves  a  lead  coating  and  with  soda  a  globule  of 
lead.  In  a  salt  of  phosphorus  bead  dissolves  and  gives  in  H.  F.  a  slight  yellowish  color, 
after  the  addition  of  saltpeter  becomes  bright  violet.  Dissolves  in  part  in  oilute  sulphuric 
acid  with  the  separation  of  manganese  oxide  and  silica.  With  HCi  chlorine  is  disengaged. 
From  southern  Chili,  exact  locauty  unknown.  Occurs  with  quartz,  barite,  apatite.  Named 
from  xiyTpoVj  spike.  Websky  calls  attention  to  the  fact  that  the  angles  of  kentrolite 
agree  very  closely  with  those  of  descloizite  (Z.  Kryst.,  v.,  552). 

Kersitb.— App.,  p.  31. 

EiBSSBiTE.— Min.,  p.  641;  App.  n.,  p.  81. 

EiLLiKTrB.— See  Spodwnene,  p.  112. 

ICjerulfine,  App.  II.,  p.  81.— See  WagneriUf  p.  180. 

Elafrotholttb.— App.  I,  p.  8. 
5 
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Klinoceocite.— See  CHnoerocite,  p.  28. 
KuNOPEUEiTE.— See  ClinophcBitef  p.  28. 
KOGHEUTS.— App.  I.,  p.  8. 
KSflaohlU.— See  Jaulinffite,  p.  64. 
KoHLEBITE.~App.  II.,  p.  81. 
KOLLOPHAIT. — App.  I.,  p.  9. 

KoNGSBERGiTE,  App.  II.,  p.  82.-— See  Amalgam,  p.  4. 
KoppiTB.— App.  II.,  p.  82. 

KORAEFVEITE.— App.  11.,  p.  82. 

KOmoiTE,  MixL,  p.  561. — Cryst.,  isomorphons  with  viTlanite,  6frot7^  MuL-SammL 
Strassburg,  p.  166,  1878. 

Kraurite.— See  Dufreniie,  p.  89. 

Erennezite.  Bunsenin,  JTrermerf  Termesz.  Ftlzetek,  1877  (Wied.  Ann.,  L,  637).  Eb£5- 
NEEiTB,  i>om  Bath,  Ber.  Ak.  Berlin,  1877,  292  (Z.  Kryst.,  I,  614*  1877).  Schrauf,  ib.,  ii^ 
235,  1878. 

OrthoAombic  (monoclinic?  Schrauf).  Axes:  c  (vert.) :  6  :  4  =  '60445  :  1 :  "94071. 
Observed  planes  :  0,  i-4,  %r^  I  *-2,  i-J,  i-5,  i-6,  1,  2-1,  8-1,  1-i,  f-I,  1-4, 1,  1-2,  H- 
i  A  /=  98°  80';  0  A  1-*=  151**  48';  0  A  W  =  158°  14' :  0  A  1  =  143°  39'.  In  verti- 
callj  striated  prismatic  crystals.  Cleavage:  basal  perfect  (v.  Bath).  Lustre  metallio,  brill- 
iant.   Color  fiuver  white  to  brass  yellow.    Opaque.    Brittle. 

Contains  gold  and  tellurium,  with  a  little  silver  and  copper,  but  exact  composition  not  yet 
determined;  Schrauf  obtained  from  an  approximate  blowpipe  analysis,  Au  +  A^(Pb?)  ®, 
or  Au  31.  B.  B.  decrepitates  violently.  Found  at  Nagvag,  Transylvania,  associated  witli 
quartz  and  pyrite.  Belated  to  sylvanite  in  the  angles  oi  two  zones,  but  different  in  othersi 
Also  related  m  composition  to  calaverite. 

This  is  the  mineral,  according  to  Krenner  and  Schrauf,  which  has  formerly  gone  by  the 
names  gelberz,  weisstellur,  mOlierine,  etc.,  see  Min.,  p  81. 

As  the  name  bunsenite  has  been  accepted  for  the  nickel  protoxide  from  Johanngeoi^- 
stadt,  vom  Bath  has  given  this  mineral  the  name  krennerite  from  the  original  discoverer. 

ErSnnldte.  L  Domeyho,  5th  Appendix  Min.  Chili,  1876;  also  3d  ed.  Min.  Chiii,  p. 
250, 1879. 

Triclinic  (?).  In  irregular  prismatic  crystalline  masses  with  coarsely  fibrous  structure. 
Cleavage  distinct  parallel  to  an  edge  of  the  prism.  G.  =  2*5.  Lustre  vitreous.  Color 
azure  blue,  changing  somewhat  on  exposure  to  the  air.  Composition:  CUSO4  +  NasSO^  -i- 
2aq  =  copper  sulphate  47-23,  sodium  sulphate  42  09,  water  10-68=100.  Analysis  by 
Krannke  :  CuS04  46 '28,  Na^SO*  42-96,  H.O  10*77=  100.  Perfectly  soluble  in  water. 
Found  in  the  copper  mines  near  Calama,  on  the  road  from  Cabija  to  Potosi,  Bolivia. 

Krugite — ^See  PolyhaliU,  p.  96. 

Labradorite,  Min.,  p.  341;  App.  II.,  p.  82.— Anal.,  Adirondacks,  N.  Y.,  Leeds,  Amer. 
Ch.,  March,  1877.  Arvieu,  Arveyron,  Pisani,  C.  B.,  IxxxvL,  1420, 187a  Klemeni,  Min- 
Petr.  Mitth.,  i.,  366,  1878;  Schuster,  ib.,  p.  867. 

See  also  Feldspar  Orofup,  p.  45. 

Lanarkite,  Min.,  p.  628  ;  App.  II.,  p.  33.— ChirgL  description,  with  correctiQa  of  pre- 
viously accepted  angles,  Schrauf,  Z.  Kryst.,  i.,  31,  1877. 
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liAiraiTE.— MiB.,  p.  665;  App.  II.,  p.  88. 
Lapis  Lazull— Min.,  p.  884;  App.  II.,  p.  83. 

Laumontttb,  Min.,  p.  899;  App.  II.,  p.  88.— AnaL,  New  South  Wales,  Liversidge,  Min. 
Mag.,  i.,  54,  1876.    Monte  Catini,  Bech%y  Aocad.  Line.  Trans.,  Ill,  iii.,  114,  1879. 

Analysis  hj  A,  Smita  (Min.  Mitth.,  1877,  268),  of  LEONHABDiTfi  from  the  Moitenthal 
(see  Brezina,  ib.,  1877,  98)  gave:  SiO,  52  92,  AUO.  82'44,  CaO  12'28,  H,0  13-38  =  99  97, 
for  material  dried  over  snlphuric  acid,  and  SiO.  6015,  AlsOs  25*91,  CaO  14-19  =  100'25 
lor  ignited  material.  The  nrst  corresponds  with  the  previousl^r  accepted  formula :  Si4[Alsl 
CaHaOift,  which,  however,  expresses  the  composition  of  the  mineral  only  after  it  has  lost 
in  dry  air,  or  at  100**,  a  part  of  its  water.  Smita  confirms  the  conclusion  that  leonhardite 
is  to  be  referred  to  laumontite,  diflering  from  it  only  in  having  lost  a  part  of  the  water 
which  goes  off  at  100°. 

Laubite,  Min.,  p.  74 ;  App.  II.,  p.  88. — Artificially  prepared,  ;S^^.  Claire  DeviUe  and 
JDOray,  Bull  Soc.  Min.,  ii.,  185,  1879. 

Lautite.    Fremel,  Min.  Petr.  Mitth.,  iii.,  515  ;  iv.,  97,  1881. 

In  small  brilliant  crystals,  short  prismatic,  with  /,  i-X  and  0;  orthorhombic.  CFenerally 
massive  ;  compact.  Columnar  to  fine  fibrous,  radiated,  also  fine  granular.  H.  =  8-8  5. 
G.  =4*96.    Lustre  metallic.    Color  iron  black.    Streak  black.    Opaque.    Not  brittle. 

Analyses,  Frenzel : 


S 

As 

Sb 

11-^4 

Cu 

1. 

18-00 

4206 

.... 

27-60    =    99-40. 

2. 

17-60 

41*06 

• . .  • 

11-62 

28-29    =    98-57. 

8. 

18-57 

42-60 

0-58 

8-08 

88-54,  Pe  0-44  =  98-76. 

The  iron  in  (3)  is  due  to  chalcopyrite;  another  determination  of  the  silver  gave  7*78  p.  c. 
Formula  deduced  CuAsS  [see  below],  with  Ag  replacing  in  part  the  Ou,  this  requires : 
S  18-78,  As 4401,  Cu  87*21  =  100.  B.  B.  decrepitates  violently  ;  fuses  easily,  giving  off 
arsenical  fumes.  In  the  closed  tube  yields  an  arsenical  mirror.  Soluble  in  nitric  acid; 
nves  with  hydrochloric  acid  a  silver  chloride  precipitate.  Found  at  Lauta,  near  Marien- 
berg,  Saxony;  accompanied  by  metallic  arsenic,  ruby  silver,  tetrahedrite,  chalcopyrite, 
galenite,  and  barite.    [A  homogeneous  mineral  ?    May  it  not  contain  metallic  arsenic  ?] 

Lavenpulan,  Min.,  p.  560.— AnaL,  Chili,  Goldsmifh,  Proc.  Ac.  Nat.  Sc.  Philad.,  p.  192, 
1877. 

Latboffitib. — ^Min.,  p.  216;  App.  n.,  p.  33. 

Lawrenoite.    Davhrie,  C.  R.,  Ixxxiv.,  66,  Jan.,  1877. 

Iron  protochloride,  shown  by  Daubr^  to  be  present  in  the  Greenland  native  iron. 
Named  after  Dr.  J.  Lawrence  Smith,  of  Louisville,  Ky.,  who  detected  the  same  substance 
in  the  meteoric  iron  of  Tazewell.  Baubr^  also  uses  the  name  stagkatite  (firom  drdy/iia, 
drop). 

Laxmansitb.— App.  1.,  p.  9. 

LA2T7LITB,  Miu.,  p.  572;  App.  II.,  p.  33. — AnaL,  discussion  of  formula,  Zermatt,  Gam" 
per,  Jahrb.  G.  Roichs.,  1878,  611.  Canada,  Hoffmomn,  Geol.  Canada,  Rep.,  1879-80  (Am. 
J.  8c.,  m.,  xxL,  410). 

Lead,  Min.,  p.  17;  App.  n.,  p.  88.~Russia,  occurrence,  v.  Kokseharof,  Min.  Russl.,  vi., 
236.    Huancavelica,  Peru,  Baimondi,  Min.  Perou,  p.  145, 1878. 

Leadhillite,  Min.,  p.  624  ;  App.  II.,  p.  dS.^Lcup&i/rea  (Z.  Kryst.,  i.,  198,  1877)  finally 
concludes  that  his  supposed  species,  maxite  (App.  II.,  p.  88),  is  really  identical  with  lead- 
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hillite.  The  crystalline  form  is  monoclinic,  according  to  Mm,  with  /9  =  S^"*  48',  and  the 
composition  is  expressed  by  the  empirical  formula  Hi  oPbibC«S»04«,  which  requires  SOi 
817,  CO,  808,  PbO  81-91,  H,0 184  =  100  (seealso J.  pr.  Ch.,  xi.,  26, 1874;  xii., 347, 1876; 
xiil.,  370,  1876).  The  extremely  complex  character  of  the  formula  makes  it  somewhat 
improbable. 

Bertrand  (G.  R.,  IxxxvL,  848,  1878)  describes  leadhillite  from  Matlock,  Derbyshire,  with 
2E  =  72*"  yellow  (Sardinia  and  Scotxsh  crystals  have  2E  =  21^);  the  angle  diminisbes  with 
rise  in  temperature,  and  finally  2E  =  W  at  250'' ;  above  this  point  the  crvstals  fly  to 

Sieces.  As  bearing  upon  the  question  of  the  independent  character  of  susannite,  Bertrand 
escribes  crystals  from  Leadhills,  in  which  he  finds  grav  colored  spots  with  2E  =  21*,  and 
green  colored  spots  which  are  uniaxial.  The  species  leadhillite  and  susannite  axe  prob- 
ably identical. 

Zieidyite.    lOhhiff,  Proc.  Acad.  Nat.  Sc.  Philad.,  1878,  84. 

In  verruciform  incrustations,  consisting  of  fine  scales  with  silky  lustre ;  also  stalactitic; 
crvstalline(?^.  H.  =  1-2.  Lustre  resinous.  Color  grass-,  blue-,  or  olive-green.  Streak 
white.    Analysis : 

SiO«  A1,0,  FeO  MgO  CaO-  H,0 

61-41  16-82  8-50  8-07  815  17-08    =    10008. 

The  formula  calculated  by  the  author  is  R9[Al,]Si»0i»  +  5aq,  with  B  =  Pe,  Ca,  Mg,  H,. 
B.  B.  fuses  with  intumescence  to  a  light  yellow  green  glass.  In  the  closed  tube  gives  off 
water  and  becomes  brown.  Soluble  readily  in  HCl,  with  partial  gelatinization ;  aft& 
ignition  insoluble.  Found  with  grossular  garnet,  £oisite,  and  quartz,  at  Leiperville,  Dela- 
ware Co.,  Penn.    Named  after  Br.  Joseph  Lieidy,  of  Philadelphia. 

Leonham)itb.— See  Laumonttte,  p.  67. 

LEPiDOLrrB.— Min.,  p.  814;  App.  II.,  p.  83.— See  Jftto  Graupf  p.  77. 

Z<epidophflBite.— See  Wad,  p.  130. 

Lesletite.— App.  I.,  p.  18. 

Lbttsomtte,  Min.,  p.  666.-— AnaL,  La  Garonne,  Dept.  du  Var,  PUani,  C.  R.,  IxxxvL 
1418,  1878.    Optical  characters  investigated,  Bertrand,  Bull.  Soc.  Min.,  iv.,  11, 1881. 


LEUCHTENBEBorrB,  Min.,  p.  500;  App. 
herg,  Bull.  Ac.  St.  Pet.,  xxi.,  509,  1876. 


II.,  p.  34.— Microscopic  examination,  v.  leuehieff 


LEuorrE,  Min.,  p.  884;  App.  II.,  p.  34.— The  question  as  to  the  true  crystalline  system 
of  leucite  has  been  discussed,  as  follows  :  ffirgchwald,  Min.Mitth.,  1875,  227 ;  TMiermoir, 
Min.  Mitth.,  1876,  66  (anal,  by  Berwerth);  vom  Bath,  J.  Min.,  1876, 281,  403;  Hirachwald, 
J.  Min.,  1870,  519,  788 ;  Baumhauer,  Z.  Kryst,  i.,  257,  1877 ;  Hirsehwald,  Min.  Petr. 
Mitth.,  i.,  85,  1878  ;  Bammhauer,  Min.  Petr.  Mitth ,  i.,  287.  1878  ;  Groih,  Z.  Kryst,  v., 
264,  1880;  Weisbach,  J.  Min.,  1880,  L,  143;  also  Mallard,  Ann.  Min.,  VIL,  x.,  79,  1876. 
Hirschwald  maintains  that  the  species  is,  in  fact,  isometric,  with  oolysynthetic  structure. 
This  view  is  opposed  by  Bammhauer,  vom  Rath,  and  Groth,  and  the  results  of  a  series  of 
experiments  on  the  etching  of  the  crystalline  faces  seem  to  prove  its  tetragonal  nators. 
Mallard  regards  leucite  as  jiseudo-isomctric,  referring  it  to  the  orthortiombic  system,  and 
later,  Weisbach,  on  the  basis  of  a  series  of  measurements  by  Treptow,  has  reached  a  simi- 
lar tjonclusion. 

Fouqui  and  lAvy  have  succeeded  in  obtaining  artificial  crystals  of  leucite  (C.  It,  IxxxviL, 
961,  1878,  and  Bull.  Soc.  Min.,  iii.,  118.  1880);  and  HautefeuUU  (C.  R.,  xc.  318,  878, 1880) 
has  formed  an  iron  leucite,  containing  iron  in  place  of  the  alumina.  In  both  cases  the 
same  twinning  is  observed,  and  the  same  optical  characters  as  in  natural  crystals. 

Analyses  by  Berwerth,  Acquacetosa,  near  Rome  (^Mln.  Mitth.,  1876,  66);  ScJitUze,  Albani 
Mts.,  J.  Min.,  1880,  il.,  114.  Occurrence  on  the  island  of  Bawean,  Dutch  East  Indies^ 
Yogelsang-Zirkel,  J.  Min.,  1875, 175. 
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Iieneochaldie.    Sandberger  ;  Bsterseny  J.  MixL,  1881|  L,  268. 

In  very  slender,  needle-like  crystals.  Nearly  white,  with  tinge  of  green.  Lustre  silky. 
Analysis :  As,Oft[87-89T,  P9O.  160,  CuO  4710,  CaO  156,  MgO  2*28,  ign.  9-67  =  100  ;  cor 
responding  to  Ca4As,0»  +  8H,0,  or  CusAs,0«  +  CuHaOa  +  2aq,  which 


L  requires:  AsaO, 
42-75,  CuS  47-21,  HaO  10*04  =  iOO.  Becomes  first  green  on  ignifion,  and  finally  fuses  to 
a  black  glass.  OccTirs  as  a  delicate  coating  with  malachite  and  calcite.  Wilhomine  mine 
in  tiie  Spessart.  [A  more  complete  description  is  to  be  desired  ;  the  mineral  is  apparently 
an  arsenical  tagilite.] 

I«eacomanganite.  Sandberger^  J.  Min.,  1879,  870.  Announced  as  a  snow-white  min- 
eral, in  broad  foliated-radiated  aggregates.  B.  B.  becomes  brownish  black,  and  fuses 
easily.  Contains  MnO,  FeO,  alkalies  and  water.  From  Babenstein,  near  Zwiesel.  [Needs 
further  examination.    Is  it  related  to  fairfieldite  ?] 

Leuoophanite,  Min.,  p.  260;  App.  11..  p.  M.—Bertrand  (^hiX.  Mag.,  V.,  iii.,  857, 1877) 
concludes  on  optical  grounds  that  leucophanite  is  to  be  considered  either  as  monoclmic  or 
hemihedral  orthorhombic.  Oroth(Z,  Kryst,  ii.,  199,  1878)  proves  that  the  crystals  are 
really  monoclinic.  and  deduces  the  axial  relations,  c  (vert.)  :h:d  =  1*054: 1 :  1*061 ;  y?  =  90"* 
approx.    Groth  describes  twins  and  fourlings  analogous  to  harmotome. 

MammeUberg  (ZS.  G.  Ges.,  xxviii.,  67,  1876)  publishes  some  new  analyses,  and  deduces 
the  formula :  K, SU 404«  +  6NaF  with  R  =  Be :  Ca  =  1 : 1 ;  this  requires :  SiO.  49*35,  BeO 
11*16,  CaO 24-68,  Na,0  10*98,  F 669  =  102-81. 

Leucoptbite.— Min.,  p.  77;  App.  II.,  p.  84. 

Iteucozene.— See  Titanomorphitej  p.  122. 

Itencotile.    Hare,  Inaug.  Diss.  Breslau,  1879  (Z.  Kryst,  iv.,  295). 

Lustre  silky.    Color  green.    Analy- 


In  fibres  irregularly  grouped  on  serpentine.  Cleavable,  parallel  and  perpendicular  to 
the  longitudinal  direction;  optically  ortnorhombic(?).    -     ■       —        -- *  •     ' 

sis : 

SiO,      A1.0.      Fe,0.      MgO       CaO       Na,0      K,0        H,0 
28-98       6*99       816       2978       7-37       1*82        tr.         17*29    =    99-89. 

This  corresponds  nearly  to  R(irBJSi40ii,  8H,0.  Easily  soluble  in  HCl  and  HaS04.  B. 
B.  fuses  and  oecomes  slightly  yellow,  and  yellowish  brown.    From  Reichenstein,  Silesia, 

XieTigllanite.— See  Onofriie,  p.  86. 

LEYTinTE.— Min.,  p.  481 ;  App.  II.,  p.  84    See  also  CJuibazUe,  p.  22. 

LiBETHEmTE,  Min.,  p.  563. — Oryst.,  pseudo-orthorhombic  (monodinic),  according  to 
Schraufy  Z.  Kryst.,  iv.,  19, 1879. 
Made  artificially,  Friedd  and  Sarann,  BulL  Soc.  Min.,  ii,  157,  1879. 

LiEViUTB.— See  IlvaiU,  p.  62. 

LiMBACHITB.— App.  IL,  p.  84 

LiMBiLiTE.~Min.,  p.  258;  App.  II.,  p.  84. 

LniONiTB.— Min.,  p.  172;  App.  IL,  p.  84 

LiXABiTE,  Min.,  p.  663;  App.  II.,  p.  31 -Oryst-,  Erzberg,  v.  Zephanmch,  Lotos,  Deo., 
1874. 

Argentine  Republic,  anal.,  Frenzel,  J.  Min.,  1875,  675;  cryst,  v,  Bath,  Z.  Kryst.,  iv., 
426,  1880. 

AnaL,  State  of  Jalisco,  Mexico,  Bareena,  Natuialesa,  iv.,  55»  1877. 
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44-92 

0-19 

8-22 

419    =      99«, 

4219 

89  38 

12-88 

2-28 

4*29    =    1(X><42. 

70  iFPBsmdx  m. 

LnwjnTE,  Min.,  p.  68.— Analyaes,  P.  T.  Cleve  (Gteol.  F5r.  P5riL,  L,  125, 1872)»  1,  Bast 
n&B,  2,  Gkdhammar : 

1.  BastnSs,  G.  =  4-766. 

2.  Gladhammar,  G.  =  4825. 

Both  correspond  closely  to  the  formula  2BS  +  RSs,  or  BS,  B»Ss. 

Lintonite.— Seo  Thamaonite,  p.  121. 

laonite.— See  Telluriumy  p.  119. 

ZJslceardite.    Maeiketyne,  Nature,  Aug,  16, 1878.  • 

Massive  ;  in  thin  incrustin^  layers,  with  uniform  fibrous  structure.    Color  white,  with  a 
slight  blue  or  greenish-blue  tint.    Composition  stated  to  be  [HJ,As,Om,  IGH^O,  with  |1U] 


=  [Al,]  and  some  [FeJ,  according  to  an  analysis  by  Dr.  Flight  (not  published)  liis- 
kea^  Cornwall.  An  arsenical  eyansite,  Min.,  p.  686.  [A  more  complete  description  is 
to  be  desired.] 

lathiophiUte.— See  TriphylUe,  p.  124. 

LiTHioPHOBiTB,  App.  I.,  p.  9.— See  iMomeZone,  p.  98. 

Litidionite  (Lithidionite).    E.  Scaechi,  Bend.  Accad.  Napoli,  Dec.,  1880. 

Blue  lapilU,  found  at  Yesuyius  in  1878,  7  to  25  mm.  in  diameter,  were  found  to  consisi  of 
a  white  earthy  substance,  with  a  glassy  blue  crust.  Of  the  latter,  H.  =  5-6,  G.  =  2-535. 
The  mean  of  two  analyses  gave,  after  being  washed:  SiO»  71-57,  CuO  6-49,  FeO  4-02,  K,0 
10-92,  NaaO  6*78  =  99'78.  Slightly  attacked  by  HCl;  fuses* very  easily  (the  white  nucleus, 
consisting  of  augite,  olivine,  etc.,  is  infusible).  The  author,  on  the  ground  of  the  fusibility, 
regards  me  substance  as  a  mixture  of  quartz  and  the  carbonates  of  potassium  and  sodium. 
[The  name,  obviously,  does  not  belong  to  a  definite  species,  why  it  was  given  does  not  appear.] 

LivnrQSTONiTB,  App.  II.,  p.  35.— Analysis  by  F,  P.  Vfndble  (Chem,  News,  xL,  186, 1879\ 
after  deducting  impurities  :  (|)S  23-73,  Sb  53-75,  Hg  23-53  =  100,  for  which  the  formula 

HfirS  4-  2Sh  S-     U    0*1  VAn    /hnf.   d-rr^i-h     cnimroafa     TTtrJi  J.  ^Qh..CL      7     TTrvst  .  vi..  fl7\  Anal 


HgS  +  2Sb,S,  is  given  (but  Groth  suggests  Hg«S  +  4Sb,S.,  Z.  Kryst.,  vi.,  97).      Anal, 
by  Barcena  :  S  22-97,  Sb  58  12,  Eg  20  00,  gangue  and  i'^°  ^-^"^  —ina  Vo+i.^io^^   i^    q/lh 
879.     From  Guadalcazar,  Mexico,  anal,  by  Pcwe,  (3h. 
Made  artificiaUy,  Baker,  Ch.  News,  xliL,  196,  1880. 


LGiiLiKGiTB,  Min.,  p.  76  ;  App.  11.,  pp.,  85,  84.— Anal.  (sStersbergite,  PeAs«),  Brevig, 
Norway,  NordemkSbla,  Geol.  F5r.  F6rh.,  ii.,  242,  1875.  Monte  Challanches,  Dauphiny,  m 
crystals,  Frenzel,  J.  Min.,  1875,  677.  In  serpentine  of  Beichenstein,  Silesia,  JTore,  Z. 
Kryst.,  iv.,  295. 

Iiouiidte.    Monevmann,  Proc.  Nova  Scotia  Inst.  Nat.  Sc.,  v.,  15, 1878. 

A  transparent,  glassy,  leek  green  mineral;  streak  white;  fracture  splintery.  H.  =6-5. 
G.  =  2-41.  Gelatinizes  with  HCl.  Arf  analysis  by  H.  Louis  gave  :  Si(>,  63-74.  AUG,  0-57, 
FeO  1-25,  MnO  tr.,  CaO  1727,  MgO  0-88,  K,0  8-88,  Na,0  008,  H,0  1296  =  99-63.  [Needs 
further  examination;  free  silica  is  very  probably  present.] 

liuokite.— See  MelanieriUy  p.  76. 

Lndlamite.    iV.  Story-Maskdyne  and  F,  Fidd,  PhH.  Mag.,  V.,  iii,  62,  186,  625.  1877. 

Monoclinic.  Axes,  e  (vert.) id : d  =  1  9820: 1 : 2-2527.  /^  =  79*  27'.  Obeerved  pluies ; 
0,  i-i,  *-i,  /,  1,  -  1,  -  i,  1-i,  -  2-t,  l-i,  2-t.  0  A  »-»  ^  lOO'*  88',  0  A  1-4  =  117'  10  ; 
/  A  /=  131°  28';  0  A  -  1  =  118"  85.  0  A  1  =  HI"  29'.  0  and  1  striated  parallel  to  inter- 
section-edge. Cleavage :  0  highly  prfect;  i-i  distinct.  Optic-axial  plane,  the  elinodia^- 
onal.    Acute  bisectrix  positive,  inchned  67"*  5'  to  the  yertical  axis  in  the  acute  angle  of  t&e 
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axes  cd.  Axial  angles  :  2Ha  =  97°  60',  dH*  =r  119%  and  hence  2y  =  82''  22'.  Dispersion 
of  the  bisectrices  almost  zero,  of  the  axes  small  p>  v. 

H.  =  S-4,  G.  =  8*12.  Lustre  brilliant.  Color  bright  green.  Streak  greenish  white. 
Transparent.    Analysis  (mean  of  seyeral) : 

P,0.  FeO  H,0 

aOli  62-76  16-98    =    99-85. 

This  corresponds  to  FerP^On,  9H»0  (or  HuFctP*©,.  +  8aq)  =  PaO,  29-89,  FeO  53(>6, 
H2O  17  05  =  100.  B.  B.  colors  the  flame  pale  s^^een,  and  leaves  a  black  residae.  In  the 
closed  tube  decrepitates  violently,  becomes  darl  blue,  and  gives  off  water.  Soluble  in 
dilute  hydrochloric  and  sulphuric  acids. 

Occurs  with  siderlte,  vivianite,  nyrite,  at  the  Wheal  Jane  mine,  near  Truro,  Cornwall 
Named  after  Mr.  Ludlam,  of  Lonoon. 

LuDWioiTE.— App.  11. ,  p.  35. 

LONEBUEGrrB. — ^App.  I.,  p.  10. 

LujfNiTE.— See  F^udomalachiiey  p.  97. 

LuzoNTTB,  App.  II.,  p.  85.— See  Clarite,  p.  27. 

Maofarlanite.  The  occurrence  at  Silver  Islet,  Lake  Superior,  with  the  metallic  silver, 
of  thin  plates  and  grains  of  a  reddish-brown  sectile  mineral,  containing  As,  Ag,  Co,  Ki,  and 
supposed  to  be  new,  was  described  by  T.  Macfarlane  in  1870  (Can.  Nat.,  Feb.  1).  To  the 
granular  ore,  or  mixture  of  reddish-colored  grains  with  other  minerals,  the  name  macfar- 
LANiTB  was  given,  later,  by  Major  Sibley  (quoted  by  Macfarlane^  TJrans.  Amer.  Inst.  Min. 
Eng.,  viii.,  286, 1880;  see  also  Courtis,  Eng.  Min.  J.,  xxvii.,  March  29,  1879).  In  1879 
Wuriz  described  two  supposed  new  minerals  from  Silver  Islet,  huntilite  (Eng.  Min.  J., 
xxvii.,  55,  1879)  and  animikite  (ib.,  p.  124).    His  descriptions  are  as  follows  : 

Huntilite. — In  two  varieties :  (A)  Of  a  dark  gray  or  more  commonly  black  color;  dull, 
amorphous,  porous,  and  fragmentary;  (B)  apparently  crystalline;  one  cleavage  direction; 
bright  slate  color,  and  occurs  imbedded  in  calcite.  (A)  is  the  more  common.  Semi-malle- 
able.   H.  less  than  2-5.    G.  =  7*47  (A),  6*27  (B),  after  deduction  of  impurities.   Analyses  : 

As       Sb       S       Ag       Hg      Co      Ni      Fe      Zn    HaO  gangue. 
A     2110    8-83    0-78    5900    1*04    8-92    1-96    806    242    019    8-28*    =  100-08. 
B    28-99    4-25    1-81    4467    111    7-33    2*11    8-53    805    0-88    165*    =    98-88. 
•  (A)  Silicate 0-88,  calcite  285;  {B)  do.  0'55  and  110. 

The  author  proposes  to  subtract  the  Hg  as  amalgam,  and  S  as  pyritc,  and  then  calculat- 

n  I  I 

ing  the  remaining  metals  as  Ag  (R  =  2R).  he  obtains  the  ratio  of  K  :  As  ( +  Sb)  =  2*90 : 1 
for  A,  and  2*99 : 1  for  B.  On  the  basis  of  this,  the  formula  AgaAs  is  assumed  as  represent- 
ing tlie  composition.  Named  after  Dr.  T.  Sterry  Hunt.  [No  value  can  be  attached  to  the 
formula  deduced  (see  below),  for  most  of  the  metals  thus  taken  together  are  present  only  as 
impurities.    Compare  Arsenargentite,  p.  9.] 

Animikite. — Occurs  us  an  incrustation  on  huntilite,  also  in  isolated  slabs  or  plates. 
Structure  fine-granular,  crypto-crystalline.  G.  =  9'45.  Color  white  to  grayish  white. 
Fracture  semi-conchoidal  or  granular.    Somewhat  sectile.    An  analysis  yieldea  : 

Sb         As         S         Ag        Hg       Co        Ni        Po        Zn   gangue. 
1118      035      1-49      77-58      0-99      210      190      168      OSO      168    =    99-31. 

Prom  the  Silver  Islet  mine,  Lake  Superior.  Named  from  **  animikie,"  thunder ^  whence 
Thunder  Bay.     The  formula  Ag^Sb  is  proposed. 

The  complex  relations  of  the  above  minerals  and  mineral  mixtures  has  been  well  investi- 
gated by  Macfarlane  (1.  c).  The  granular  ore  was  found  to  be  nmde  up  of  reddish-brown 
metallic  grains,  when  polished  looking  like  burnished  nickel,  with  an  undetermined  black 
mineral,  niccolite,  galena,  calcite,  and  quartz.  The  ore,  pulverized  and  freed  from  all 
brittle  materials  by  washing,  yielded  75  to  84  p.  c.  silver;  the  grains  finally  obtained  by 
repeated  trituration  uid  sifting  had  a  dark  gray  color,  and  gave  92  p.  c.  silver;  on  soluticm 
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1-22 

.... 

006    =    8607. 

. . . . 

tr. 

• . .  • 

tr.      =      5-40. 
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in  dilute  nitric  acid  these  grains  yielded :  Ag  08*54,  Ni  1 '58,  As  2 15,  Sb  0*86,  insoL  2-37  = 
100.    The  insoluble  portion  (2*37  p.  c.)  assayed  17-46  p.  c.  silver. 

A  quantity  of  the  orifipnal  metallic  grains  were  acted  upon  by  three  successiye  poitiom 
of  very  dilute  nitric  acii    The  results  were : 

Ag 

1.  87-64 

2.  83-69 
8.  5-40 

There  remained  6*20  p.  c.  insol.  (quartz,  etc.\  and  8*77  p.  c.  of  a  black  mineral  wadied 
from  the  quartz,  containing  24*8  p.  c.  Ag,  also  So,  S,  Pb,  Co,  Ni.  The  author  closes  by  stat- 
ing very  justly,  that  further  investigation  is  needed  to  determine  the  character  of  the 
various  mmerals  present. 

K^ig  (Proc.  Acad.  Nat.  Sc.  PhUad.,  1877,  276)  has  analyzed  a  similar  mineral  mixtois 
from  Silver  Islet:  As  10  56,  Sbtr.,  Sl*81,  PbS3818,  Ag 82*68,  Ni,  Co  8-9d,  Fe  0*35, 
quartz  6  00,  CaCOa  1'20=:  99*74.  He  regards  the  nickel  and  arsenic  as  combined  and 
forming  niccolite,  which  exists  mixed  with  galenlte,  argentite,  and  probably  a  basic  silTer 
arsenide. 

[It  would  appear  from  the  above,  that  the  true  nature  of  the  individual  minerals  present 
in  the  Silver  Islet  ores  is  still  to  be  determined,  but  that  there  is  probably  present  a  alrer 
arsenide  (huntilite),  and  perhaps  also  a  silver  antimonide  {animikite)  allied  to  dyscrasite.] 

MAC0N1TE.--App.  II.,  p.  86. 

Magnesite,  Min.,  p.  685;  App.  II.,  p.  36.— Massive  var.  from  Elmen,  Eastern  Alps  (anal 
by  Lehmayer),  QHmbel,  Verb.  G.  Rcichs.,  1880,  276. 

Magnetite,  Min.,  p.  149;  App.  II.,  p.  36. — Oryst.,  Vesuvius,  Scacehi^  Contrib.  Min.,  il, 
8.  Albani  Mts.,  Latium,  Seltay  Z.  Kryst.,  i.,  230,  1877.  Binnenthal,  with  implanted 
rutile  crystals  in  parallel  position,  Seligmann,  Z.  Kryst.,  i.,  840;  do.  with  hematite,  same 
locality,  Bitching,  ib.,  i.,  575.  Jerofeief  (Verb.  Min.  Ges.  St.  Pet,,  II.,  xviL,  24),  Min.  Rnssl, 
viii.,  226,  1881. 

Coercive  force,  Solz,  Wied.  Ann.,  v.,  169,  1878. 

Anal.,  Kaiserstuhl  (4-08  p.c.  TiO-,),  Knqp,  Z.  Kryst.,  i.,  64,  1877.  Magnet  Cove  (325 
p.  c.  TiOa),  Kdnig,  Pr.  Am.  Ac.  Nat.  Sc.  Philad.,  1877,  293.  Kristianstad,  Sweden  (bj 
Nordstrom,  601  p.  c.  TiO,),  Karlssan,  Geol.  P5r.  FOrh.,  i.,  14,  1872. 

With  melanite  on  trap,  East  Rock,  New  Haven,  E,  S.  Dana,  Am.  J.  Sc.,  IE.,  xiv., 
217,  1877. 

MAGNOCHBOUriE.— App.  II. ,  p.  86. 

MagnoUle.    F,  A.  Genih,  Amer.  Phil.  Soc.  Phil.,  xvii.,  118,  1877. 

In  radiating  tufts  of  very  minute  acicular  or  capillary  crystals.  Color  white.  Lustre 
silky.  Contains  mercury  and  tellurium,  and  composition  inferred  to  be  Hg,Te04.  Black- 
enea  by  ammonia.  A  decomposition  product  of  coloradoite,  found  in  the  uoper  part  of  the 
Keystone  mine.  Magnolia  District,  Colorado.    [Needs  further  examination.j 

Malachite. — Min.,  p.  715;  App.  11. ,  p.  37. 

Maldonite.— App.  I.,  p.  10. 

Malinofskite.— See  Tetrahedriie,  p.  120. 

Mallardlte.    Camot,  Bull.  Soc.  Min..  ii.,  117,  1879. 

In  crvstalline  masses  with  fine  fibrous  structure;  probably  monoclinic  (Mallard,  ib.,  p. 
119).    Colorless.    Analyses,  1,  Rioult;  2,  Camot: 


SOa 

MnO 

FeO 

MgO 

26  0 

20-9 

0-3 

1-2 

290 

23-6 

. . . 

0-6 

CaO 

H,0 

Insol. 

0-8 

86-8 

14-0    =    100-2. 

0-7 

44-5 

1-6    =      99-a 
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This  corresponds  closely  to  the  formula :  MnS04  +  7aq,  which  brings  it  into  the  same 
group  with  melanterite,  Min.,  p.  646.  Easily  soluble  in  water.  Changes  rapidly  on  expos- 
ure; effloresces,  becomes  opaque,  and  Anally  pnlyerulent  Is  decomposed  by  strong^  heat- 
ing, losing  the  sulphuric  acid  and  water,  and  leayine^  a  reddish-brown  residue.  Camot 
obtained  from  a  solution  of  manganese  sulphate  at  15"  C.  the  salt,  MnSO«  +  5aq  in  tri- 
clinic  crystals;  but  at  a  temperature  of  6°  C.  he  obtained  monoclinic  crystals  with  the  com- 
position, MnSOi  +  7aq. 

Occurs  in  a  gray  day-like  gang  stone,  with  quartz  sand  and  barite.  From  the  silycr  mine 
«  Lucky  Boy,'^80uth  of  Salt  Lake,  near  Butterfield  Oafion,  Utah. 

MANdNTTE. — According  to  Uzielli  rTrans.  Accad.  Line,  III.,  L,  108, 1877),  the  mineral 
called  mancinite  is  not,  as  supposed,  from  the  hill  Manciuo,  near  Leghorn,  nor  is  it  a  zinc 
trisilicate,  Jacqiiot  (Ann.  Min.  III.,  xix.,  703,  1841). 

Maxgantpb,  Min.,  p.  170. — Oryst.,  monograph  (Ilefeld),  showing  4  types  of  forms  with 
new  planfis,  twins,  etc.,  the  crystals  holohedrally  deyeloped,  Oroihf  Mm.-SanmJ.  Strass- 
burg,  p.  79,  1878.    Sadebeek,  ZS.  G.  Ges.,  xxxi.,  206,  1879. 

AnaL,  L&ngban,  Sweden,  BUmatrand,  Geol.  P3r.  F5rh.,  U.,  188,  1874. 

Makganophtlijte,  App.  11.,  p.  87.— Found  at  Jacobsberg  and  L&ngban,  Wermland, 
Sweden,  l^gren,  Geol.  FOr.  Fflrh.,  i,  64,  1872. 

Manganoeiderite. — See  BJiodoehroaite,  p.  103. 

Blanganosite.  Blometrand,  GeoL  P6r.  FCrh.,  ii.,  179,  1874 ;  iiL,  123,  1876.  Sfdgren, 
ii.,  531;  iiL,  181,  1876;  iy.,  158, 1878. 

Isometric.  In  minute  crystals,  showing  tho  octahedron  and  dodecahedron,  rarely  the 
cube.  Cleavage  cubic.  Isotropic.  H.  =  5-6.  G.  =  5*18.  Lustre  vitreous.  Color  eme- 
rald green  on  the  fresh  fracture,  becoming  black  on  exposure  to  the  air.  Analysis,  Blom- 
strand,  ib.,  ii.,  182  : 

MnO  FeO  MgO  CaO 

(I)  9804  0-42  1-71  0-16    =    100-88. 

Formula :  MnO,  and  hence  isomorphous  with  nericlasite.  Dissolves  with  difficulty  in 
strong  nitric  acid,  forming  a  colorless  solution.  Occurs  with  pyrochroite  and  manganite, 
in  a  manganiferous  dolomite  (anal.:  CaCOs  56*47,  MnCOs  80'10,  MgOO,  18*56,  FeCOa  018 
=  100*31,  Blomstrand)  at  L&ngban,  Wermland ;  also  in  calcite,  brucite,  or  dolomite,  with 
hausmannite,  pyrochroite,  garnet,  etc.,  at  the  Mossgrufva,  Nordmark,  Sweden. 

Mangantantalite.— See  Tantalite,  p.  118. 

Mabcasite,  Min.,  p.  76  ;  App.  II.,  p.  87. — ^Orjrst,  twins  described,  etc.,  Chroth,  Min.- 
Samml.  Strassburg,  p.  38, 187o.  Ciyst.  association  with  hematite,  Sadebeek^  I^Qgg'  Ann., 
Erg.-Bd.,  viii.,  625. 

Maectlite,  Min.,  p.  IZl.—Raimor^i  describes  a  mineral  from  the  Cerro  Verde,  between 
Islay  and  Arequipa,  Peru,  which  he  concludes  to  be  a  mixture  of  a  hydrated  oxysulphide 
of  copper,  marcylite,  with  cuprite  and  atacamite.  From  tho  hacienda  d'Ocucaje,  province 
of  lea,  he  mentions  another  consisting  of  marcylite,  atacamite,  melaconite,  and  limonite, 
Min.  P6rou,  pp.  98,  101,  1878.  [It  has  never  been  shown  that  the  original  marcylite  was 
really  a  distinct  species,  and  the  Femvian  mineral  seems  to  bo  no  less  uncertain.] 

Maboakite,  Min.,  p.  606  ;  App.  II.,  p.  87.— See  also  App.  IIL,  Mica  Qrou^,  p.  77,  and 
Clintonite  Grovpy  p.  28. 

Mabipositb.— App.  II.,  p.  87. 
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MarmairoUte.    K,  0.  HoUt,  GeoL  FOr.  Peril.,  iL,  530,  1676. 

In  yer7  fine  crystalline  needles,  monoclinic(?).  H.  =  5.  G.  =  8*07.  Color  pale  yeUcnr. 
Powder  white.    Transparent.    Analysis  (mean  of  several) : 

ign. 

0-90   =  99-58. 

Formula  approximately  BSiOs  (Q.  ratio  for  R  :  Si  =  13*75  :  30*02).  B.  B.  fuses  with 
some  difficulty  to  an  opaque  bead.  Not  attacked  by  acids.  Occurs  with  scbefferite  in  a 
brownish  manganesian  limestone  (containing  6*56  MnO,  and  1*35  PbOX  at  TAwghim^  in 
Wermland,  Sweden.  Kamed  from  ptapuaipaOf  to  glieten,  [Very  near  enstattte,  except 
that  it  contains  alkalies.] 

Mascagnite,  Min.y  p.  635.— In  guano  from  the  Quafiape  Hes,  BaimandL  Min.  P^nm, 
p.  32,  1878. 

Maskelyntte. — ^App.  II.,  p.  37. 

Massicot,  Min.,  p.  136. — Occurrence,  Cerro  de  Caracoles,  Bolivia,  DomeyhOt  6tli  Appi 
Min.  Chili,  p.  15,  1878. 

Matlockite,  Min.,  p.  119.^AnaL,  Mohtagne  de  ChallaooUo,  Tarapaca,  Pern,  Bai- 
mondi,  Min.  P6rou,  p.  170,  1878. 

Matricite.    N.  0,  Hoist,  Geol.  F3r.  F5rh.,  ii.,  528,  1875. 

In  crystalline  masses  with  concentric,  fine  fibrous  structure.  H.  =  8-4  G.  =  2-68. 
Lustre  pearly.  Color  pay,  often  with  a  greenish  tinge.  Streak  white;  subtransluomt  to 
onaque.  Fracture  splmtery  to  uneven.  Feel  greasy.  Analysis  (after  the  deduction  of 
28 '36  p.  c.  CaCOa  mechanically  mixed): 

SiO,        MgO       CaO      AUO,      FeO       MnO      Na,0       H,0 

33-99        87-96       5-64       1-33        1-82        0*47       0*98       17*81  =  100. 

Formula  MgaSi04  +  HaO.  B.  B.  infusible.  Yields  water  in  the  closed  tube.  Decom- 
posed by  acids  with  sefMiration  of  silica,  but  docs  not  gelatinize.  Occurs  intimately  mixed 
with  calcite  and  associated  with  spodiosite,  at  the  Krangrufva  in  Wermland,  Sweden. 
[Compare  villarsite,  Min.,  p.  409.] 

Maxtce. — App.  II.,  p.  38;  see  d^LeadhiUite,  App.  III.,  p.  67. 

Meebschalumcote.— App.  II.,  p.  38  (44). 

Meionite,  Min.,  n.  318;  App.  II.,  p.  38. — AnaL,  by  Keminar  (Min.  Mitth.,  1875,  51; 
1877,  61),  gave:  SiO,  43*36,  AJaO,  8209,  CaO  21  45,  MgO  0*31,  Na^O  1*35,  K,0  0*76,  H,0 
0-27,  CI  0-14,  CO,  0.72  =  10045.    See  also  Scapolite,  p.  106. 

Melaconite,  Min.,  p.  136;  App.  II.,  p.  38.— Vesuvius,  Scaxxhi,  Att.  Accad.  Kapoli,Ti., 
1873  (Contrib.  Min.,  ii.,  12). 

Melanopblogite.  A.v.La8avJkc,  J.  Min.,  1876,  250,  627;  1879,  513. 
SuLFuaiciN,  Guya/rd,  Bull.  Soc.  Chim.,  II.,  xxii.,  61,  1874.    Brezina,  Min.  Mitth.,  1876, 
248. 


Occurs  in  minute  cubes,  sometimes  showing  twinning  striations.  Cleavage  cubic,  nearly 
perfect  (?)  H.  =6*5-7.  G.  =  2*04.  Color  light  brown  or  colorless.  Lustre  vitreous. 
Transparent.  According  to  Bertrand  the  apparent  cubic  crystals  are  made  up  of  six  cyrs- 
mids  having  a  common  vertex  and  with  their  bases  coinciding  with  the  cubic  planes  (Bull 
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Soc.  MiiL,  iiL»  160, 1880).    AxuJyBeB:  1,  v.  Lasaulx  (1.  c);  2,  sulfnricin (see below),  Qujkcd 
(1.  c,): 

SiOs     SOa     H.O  Al,0)Fe,0,   SrO    MgO   GaO 

> , ' 

1.  MetanopMogiie.    86*29    7-2       2-86  0*7  28     =  00*85,  Lasanlx. 

2.  Sulfuricin,  80-38    6-80      6-10    043    8-57»    ....  0-87     1-25,    8 4-10  =  (108). 

•  Brexina suggesU that  it  probably  should  be 057. 

Melanopblogite  turns  finally  black  when  heated  B.  B.  (hence  name  from  ueXa?,  black, 
and  ipXeyed^aij  to  be  burned).  Occurs  forming  a  drusj  coating  on  sulphur,  calcite,  and 
celestite,  from  Girgenti,  Sicily. 

SuLFUBicDV,  from  Greece,  is  dossribed  as  a  white  porous  silica,  having  a  sour  taste  and  im- 
pregnated with  sulphur;  the  analysis  is  given  above.  Melanophlo^te  does  not  give  an  acid 
reaction.  [The  possible  relation  of  the  two  substances  mentioned  is  remarked  by  Brezina 
(1.  c).  In  any  case  melanophlogite  can  hardly  be  regarded  as  an  original  mineral,  but  more 
probably  as  an  impure  form  of  silica  owine  its  origin  to  some  method  of  pseudomorphism. 
V.  Lasaulx  thinks  it  cannot  be  pseudomorpnous  after  fluorite.  The  observations  of  B^rand 
would  not  separate  it  from  the  so-called  peeudo-iaometric  species.] 

Melanosideiita.    7.  P,  Cooke,  Amer.  Aoad.  ScL,  x.,  451,  1875. 

Amorphous ;  comi>act.  H.  =  4'5.  G.  =3*801.  Lustre  vitreous,  inclining  to  resinous. 
Color  black,  with  a  tinge  of  red.  Streak  brownish  to  brick  red.  Subtranslucent.  In  the 
closed  tube  decrepitates  and  gives  off  water.  Gelatinizes  with  hydrochloric  acid.  B.  B. 
fuses  at  4^  to  a  magnetic  mass.  Analysis,  by  W.  H.  Melville  afforded:  SiOa  (})  7*42,  FcaOs 
75-13,  Al.O,  4-34,  H,0  (at  100")  617,  H,0  (above  100*)  768  =  100-74.  Cooke  writes  the 
formula  [FeJ^SiOu,  6HaO,  which  requires:  FcaO,  7021,  SiO,  7*42,  HaO  13-37  =  100.  If  the 
silica  is  an  impurity  the  composition  is  exactly  that  of  limonite,  as  the  author  remarks; 
this  seems  more  probable  than  that  it  is  a  true  silicate.  Localitv,  Mineral  HiU,  Delaware 
Co.,  Penn.    Named  from  uiXai  and  diST/po^,  in  allusion  to  the  black  color. 

Genth  (Second  Rep.  Min.  Pennsylvania,  p.  216,  1876),  suggests  that  melanosiderite  is 
only  a  variety  of  an  iron  hydrate,  probably  a  limonit«;  Cooke,  however,  re^^ards  it  as  a 
basic  silicate  on  the  ground  of  its  vitreous  lustre,  fusibility,  definite  composition,  and  the 
fact  that  it  gelatinizes  with  acids. 

Melanotekite.    G.  Lindstrdm,  (Efv.  Ak.  F5rh.  Stockh.,  xxxv.,  6,  p.  53, 1880. 

Massive.  Cleavage  in  two  directions,  in  one  of  these  most  distinct.  H.  =  6*5.  G.  = 
5*73.  Lustre  metallic  to  resinous.  Color  black  to  blackish  gray.  Streak  greenish  gray. 
Opaque  to  translucent  imdcr  the  microscope.  Dichroic,  bottle  green  and  red  brown.  Anal- 
yses :  1,  after  deducting  2*56  p.  c.  impurities;  2,  after  deducting  3*30  p.  c. : 

9iO,  Fe,0,  PbO   CaO  PeO  MnO  CaO  MgO  K-O  Na,0 

1.  iraJ   2318    55-96    0-90   0*75    ceO  D'OS  O'SO  0^    Q-M  BaO  Oil  (?)  CI  014,  P«0»  GOT,  IgiL  0-93  =  100*04. 

2.  17-iS    22-81    68-49    0*57  ....    088  CIS   0-88. 

The  atomic  ratio  for  B :  [B«]  :  Si  =  2 : 1 :  2,  and  the  empirical  formula  is  Pbt[Fe9]  SitOs. 
B.  B.  fuses  with  intumescence  to  a  black  bead ;  with  soda  on  charcoal  gives  a  globule  of  lead 
and  a  lead  coating.  With  borax  reacts  for  iron,  but  on  strong  heatmg  in  B.  F.  becomes 
on  cooling  black  and  opaque  (reduced  lead),  with  salt  of  phosphorus  gives  a  skeleton  of 
silica.     Decomposed  by  nitric  acid. 

Occurs  with  native  lead,  intimately  mixed  with  magnetite  and  vellow  garnet  at  Langban 
in  Wermland,  Sweden.  This  localitv  has  furnished  two  other  lead  silicates,  hyalotekite 
and  ganomalite  (q.  v.).  Named  in  allusion  to  the  related  hyalotekite,  from  ppXas,  black, 
and  TffKEty,  to  mdt.  IJndstr5m  calls  attention  to  the  fact  that  of  the  two  possible  formulas 
for  kentrolite  nroposed  by  Damour  and  vom  Bath  (see  p.  65),  the  second  corresponds 
exactly  to  the  above  composition  of  melanotekite,  vis. :  Pbs  [Mn^jSisOff,  which  establishes 
an  interesting  relation  between  the  two  minerals. 

Melanothallite.  A,  Scacchi,  copper  chloride  from  the  eruption  of  Vesuvius  in  1870, 
Att.  Accad.  Napoli.  (Bull.  Soc.  Min.,  L,  188). 
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Mblantbbite,  Min.,  p.  046.~CrTst,  and  anal.,  Idria,  v.  ZepJiaravich,  Ber.  Ak.  Wiec, 
Ixxix.,  183,  1879. 

A  variety  of  melanterite  containing  a  little  manganese  is  called  luckitb  by  Camot  (BnlL 
Soo.  Min.,  ii.,  168,  1879).  In  irregalar  striated  prisms.  Colorless  or  slightly  blnish.  Anal- 
ysis: SO,  26-3/  FeO  21  7,  MnO  19,  MgO  0*2,  CaO  05,  HaO  [43-2],  insoL  7*2=  lOa  For 
this  the  formula  is  calculated  (Fe,Mn)  SO*  +  7aq,  with  Fe  :  Mn  =  11 : 1,  From  the  sQ^er 
mine  '*  Lucky  Boy,"  south  of  Salt  Lake,  near  Batterfield  Canon,  Utah. 

Melinophane  (Meliphanite),  Min.,  p.  268  ;  App.  II.,  p.  88.— In  tetragonal  crystals 
with  /  and  1;  c  (vert.)  =  0  6584,  1  a  1  (terminal)  ~  122**  28',  Brevig,  Bertrand,  C.  R,, 
Ixxxiii.,  711,  1876. 

The  composition  is  discussed  by  Bammelaberg  (ZS.  G.  Ges.,  xxriii.,  61, 1876),  who  makes 
the  formula  7E.Si.)07  +  6NaF,  with  B  =  Be  :  Ca  =  1 : 1.  and  Na :  E  =r  9  : 1 ;  this  requires: 


SiOa  42  95,  BeO  13-60,  CaO  8007,  Na^O  856,  K,0  1-44,  F5-88  =  10245.  It  is  undonbtedly 
distinct  from  leucophanite  (q.  v.). 

Mellite,  Min.,  p.  750.— Artiflcially  produced,  Friedel  and  Balaohn,  Bull.  Soc.  Min., 
iv.,  26,  1881. 

Menaccakite,  Min.,  p.  143,  App.  II.,  p.  88.— Chysti,  tetartohedral,  v,  Kohscharof^  Min. 
RussL,  vi.,  850,  1874.  Binnenthal,  tetartohedral,  BikMng,  Z.  Kryst.,  i.,  576,  1877;  iL, 
416,  1878.  Sadebeck,  Pogg.  Ann.,  dvi.,  557,  1875;  J.  Min.,  1878,  287.  Oroth,  Min.- 
Samml.  Strassburg,  p.  76, 1878. 

Comp.  discussed,  Triedel  and  Guerin,  Ann.  CJh.  Phys.,  V.,  viii.,  88,  1876. 

From  diamond  fields.  So.  Africa,  anal,  containing  12  p.  c.  MgO  (compare  anal.  24,  MhL, 

?.  144),  Cohethy  J.  Min  ,  1877,  695.     Egersund,  Norway,  Tamm,  GcoL  F5r.  Fflrh.,ii.,  46, 
874. 

A  partially  altered  variety  of  menaccanite  has  been  called  htdroilmenite  by  C  W, 
Blomsirand  (Minnesskrift  Fys.  S&llsk.,  Lund,  1878,  p.  4).  It  forms  thin  (1^  mm.) 
curved  plates  with  tolerably  distinct  rhombohedral  cleavage  (R  a  B:=  86'*-87*>,  and 
basal  less  so.  G.  =  4 '066-4*136.  Color  iron  black.  Streak  Sark  gray.  Lustre  ww«tjJliA, 
Not  magnetic.    Analyses  : 

TiO,         SiO,  FcaO,        FeO       MnO     CaO      MgO     H,0 

1.  (J)    60-80*      undet.  18'88t      15.75+      8-28      0*42      ....      175. 

2.  (J)    54-28         1-40  14-99        2191        6-34      0*45       0-19      1'33  =  100-84. 

*  With  SiOs  f  t  The  correctness  of  this  separation  Is  qnestloned. 

The  mineral  decomposes  readilv,  and  finally  becomes  coated  with  a  yellowish  whit«  crost 
consisting  essentially  of  TiO^.  rrobably  altered  from  normal  menaccanite  by  the  assump- 
tion of  water.    From  Sm&land,  Sweden. 

Mendoztte,  Min.,  p.  653. — AnaL,  Punta  de  Belen,  Argentine  Repub.  (SchickendantzV 
BrackebusrJif  Min.  Argentin.,  75,  1879. 

Meneohinite,  Min.,  p.  105;  App.  II.,  p.  88.— AnaL  (by  Martini  and  Funaro),  Bottino, 
Italy,  D'Achiardi,  Att,  Soc.  Tosc.,  ii.,  116,  1876. 

Meroxene. — See  Mica  Group,  p.  77. 

Mesolite,  Min.,  p.  430;  App.  II.,  p.  88.— Liidecke  (J.  Min.,  1881,  ii,  1),  makes  the 
crvstals  from  Iceland  monoclinic.  An  analysis  by  Sehmid  fPogg.  Ann.,  cxlii.,  118X  gave : 
Siba  46-58,  AlaOa  27-57,  CaO  9-11,  MgO  0  08,  Na,0  36*,  H,0  12  94,  which  corresponds  very 

closely  to  the  formula  accepted  by  Rammelsberg,  j  ^CaM'aSho7o  +  ^  \  ^*^®cke  also 
refers  here  the  monoclinic  mesolite  of  Credner  from  the  Pfllasterkaute,  whicn  gave  him:  SiOi 
43-83,  AlaO,  29-04,  CaO  7-84,  Na^O  7  80,  H«0  11-75.    See  also  ScoledU,  p.  107. 

METACiimABARiTE,  App.  I.,  p.  10. — See  Onoflite,  p.  86. 
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Sb 

Ag 

Pb 

Cu 

Pe 

40-68 

82-77 

4-01 

0-51 

019               =   99-96. 

39-40 

85-28 

1-76 

0-50 

0-25               =   97-91. 

41-07 

87-40 

.... 

.... 

....  Ab  0^79  =100-61. 
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Metixoitb  (Chonicrite)  Min.,  p.  494.— W«iA?  (J.  Min.,  1876,  304,  Kentigott,  ib.,  p.  517), 
Metmacitb.— App.  II.,  p.  88. 

MiABGTMTB,  Min.,  p.  88. — OrysL,  Br&unsdorf,  Weiabach,  Z.  Kryst.,  ii.,  55,  1877; 
Chrothy  Min.-Saminl.  Strassburg,  p.  59,  1878. 

Analyses  by  L.  Sip5cz  (Mm.  Mitth.,  1877,  218),  1,  miarg^te  from  Fels^banya;  2, 
kenngottit©  from  Pelsbbanya;  8,  by  Jenkins  (J.  Min.,  1880,  li,  109),  hypargyrite  from 
Andreasberg. 

S 

1.  G.  =  5-298  (I)  21-80 

2.  Kenngottit©,  G.  =  5-837        20*66 
8.  Hypargyrite,  (J)  21-85 

These  correspond  to  the  accepted  formula  Ag;SbS3  =  AgaS,  SbaSs,  and  prove  that  kenn- 
gottite  and  hrpargTrite  are,  as  supposed,  idenUcal  with  miar^yrite,  the  former  containing 
a  little  lead.  Weisbach  had  previously  shown  that  hypargyrite  agreed  in  form  and  physi- 
cal characters  with  miargyrite  (Z.  Kryst,  ii.,  68,  1877).  An  analysis  by  Andreasch  of 
miargyrite  from  Przibram  ^vo  S  21-68,  Sb  41*15,  Ag  86-71,  Pe  tr.  =  99-54,  both  lead  and 
copper  being  absent  (Min.  Petr.  Mitth.,  iv.,  186,  1881). 

See  also  AlaskaUe^  p.  8. 

Mica  Group,  Min.,  p.  801,  et  seq. ;  App.  II.,  p.  89. — The  optical  investigations  of  Tscher- 
mak  (Ber.  Ak.  Wien,  Ixxvi.,  97,  1877;  or  Z.  Bjryst.,  ii.,  14),  have  shown  that  all  Uie  micas 
are  to  be  referred  to  the  monoclinic  system,  the  axis  of  .elasticity  being  inclined  a  few 
degrees  to  the  normal  to  the  plane  of  cleavage.  The  exhaustive  morphological  study  of 
von  Kohscharof  (Mem.  Acad.  St.  Pet.,  VII.,  xxiv.;  see  also  Min.  Russl.,  vii.,  167,  177, 
222,  225  ;  viii ,  1)  ilnallv  led  him  to  a  conclusion  not  at  variance  with  this,  although  he 
shows  that  the  angles  alone  do  not  require  the  assumption  of  any  obliquity.  The  residts 
of  ^ai«er  {Ber.  Ak.  Berlin,  1877,  684;  or  Min.  Petr.  Mitth.,  i.,  14,  1878)  confirm  those  of 
Tschermak;  he  has  also  determined  the  indices  of  refraction  of  muscovite,  by  a  method 
based  upon  relations  (established  by  Neumann)  between  the  optical  axes  of  elasticity  and 
the  distances,  measured  in  the  axial  plane,  between  the  dark  rings  of  the  interference 
figures. 

Measurements  of  elasticity,  Coromilas,  Inaug.  Diss.  Tubingen,  1877  (Z.  Kryst.,  i.,  411). 
On  the  figures  produced  bv  etching,  Baumhuuery  Z.  Kryst.,  ill.,  118,  1878.  Wiik,  (Efv. 
Finsk.  Vet.  Soc.,  xxii.,  1880. 

Association  of  muscovite  and  biotite  (meroxene)  in  parallel  position,  from  Middletown, 
Conn,,  Hawes  (anal,  of  the  biotite  f :  SiO,  85-61,  AUG,  20-03,  Fe,O.0-18.  FeO  21-85,  MnO 
1-19,  MgO  5-28,  KaO  9-69,  Na,0  052,  LiaO  0-93,  TiO,  146,  F  076,  CI  tr.,  HaO  187  =  9927, 
cf.  haughtonite  below).  Am.  J.  Sc.,  III.,  xi.,  481,  1876;  v.  Lasaulx,  J.  Min.,  1878,  630. 

Tschermak  (1.  c.  and  Ber.  Ak.  Wien,  Ixxviii.,  5,  1878,  or  Z.  Kryst.,  iii.,  122)  divides  the 
species  of  the  mica  group  as  follows : 


BioUies: 
Phlogopitea: 

I. 
Anomite ; 

i  Lepidolite. 
-j  Muscovite. 
(  Paragonite. 
Margarite. 

n. 
Meroxene,  Lepidomelane. 
Phlogopite,  Zmnwaldite. 

Muscovites : 
Margarites : 

In  the  first  group  (i)  are  included  all  the  micas  in  which  the  optic-axial  plane  is  perpen- 
dicular to  the  plane  of  symmetry;  the  second  group  (n)  includes  those  in  wnich  it  is  paral- 
lel to  the  plane  of  svmmetry.  For  the  crystallographic  relations  of  the  different  species 
reference  must  be  made  to  the  original  paper.  The  chemical  relations  reached  by  Tscher- 
mak are  based  for  the  most  part  on  a  series  of  new  analyses,  very  carefully  made,  to  avoid 
errors  fcdlen  into  by  earlier  analysts ;  these  are  quoted  beyond. 

Tschermak,  on  optical  grounds  (see  above),  divides  biotite  into  anomite  (from  dvouoi, 
contrary  to  law)  and  meroxene  (Breithaupt's  name  for  the  Vesuvian  biotite,  see  Min.,  p. 
807).    Anomite  is  represented  by  the  mica  occurring  with  diopside  in  grannlAr  calcite,  at 


Digitized  by 


Google 


78  AFPIBIDIX  HL 

Lake  Baikal,  and  that  from  Greenwood  Furnace,  N.  Y.  Its  compositioo,  aoooidir.|4 
Tschermak*s  riew,  is  expressed  by  isomorphoiis  mixtures  of  H9K«AI»Si«Os4  (see  musccTi 
below),  and  MgnSiaOia  (a  hypothetical  polymere  of  chrysolite),  in  the  relatioii  of  1 : 1.4 
2 : 1,  or  intermeaiate  ratios.  Meraxene  is  represented  by  tne  Yesnyian  magnesiaii  mica :  ci 
position  HiKtAl»SiflOs4,  and  MgjitSisOi)  in  the  ratio  of  1: 1,  of  3  : 1,  or  intermediate  r&di 
Lepidomelane  has  the  composition  H4K«Al6SiflOs4,  and  MgiaSitOi;,  with,  however,  Tani 
amounts  of  the  iron  compound  HiKsFeaSiaO^i.  [In  this  group  Would  belons*  the  haiijriii 
ite  of  Heddle,  and  siderophyllite  of  Lewis  (see  below),  yarieties  characterised  by  ihe  i 
placement  to  large  extent,  of  Mg  by  Fe.  1 

Pklogopite  has  the  composition :  KeAlcSiaOsi,  HeSiiaOsi,  and  Mgi&Si«094,  often  in  m 
relation  8:1:4;  generally  also  with  FaiSiioOa  in  the  place  of  the  second  compoand.  Z-4| 
waldite  has  the  composition :  K«Al«SiaOa4  (or  LieAleSiaO**),  Fei,Si«0t4,  and  FaaOeSi..  « 
the  corresponding  hydrogen  compound),  in  the  relation  of  10 : 2 : 8. 

The  mnscoyites  include  lenidofite,  muscoyite,  and  paraffonite.  LepidolUe  has  the  cocil 
sition:  8K«Al«Sia034  +  SiioObF,*,  with  the  first  replaced  one-half  or  more  by  the  cM 
sponding  lithium  compound,  and  the  second  by  the  corresponding  hydro^n  oompouml  » 
also  Min.  Petr.  Mitth.,  ii.,  94,  1879).  Muscovite  (including  margarodite) :  K«Al«S:<v»| 
with  the  Dotassium  compound  replaced  inpart  by  the  corresponding  hydrogen  compoiMi 
HaAlaSiaOai ;  the  commonest  formula  is  B^KiAlaSiaOsi.  In  certain  mnscoyites,  for  vliril 
the  name  phekgitb  is  proposed,  the  composition  is  explained  as  a  combination  of  HtK.iiil 
SiaOai,  and  H»Siio094T  in  the  ratio  of  8: 1 ;  these  yarieties  approach  to  lepidolite.  Ftng'yj^, 
(incl.  cossaite),  composition  :  H4Na,AlsSiaO,4.  I 

Margarite,  comj^osition:  H4Ca«AleSi4024 ;  related  to  the  dintonite  group,  see  p.  2S.      i 

[For  the  many  important  details  of  the  crystaliographic  relations,  and,  too,  the  di^^^i- 
sion  upon  which  the  aboye  conclusions  as  to  the  composition  are  based,  reference  miist  ^ 
made  to  th^  orinnal  articles.] 

Analyses  employed  in  the  aboye  discussion  :  1,  by  John,  Lake  Baikal ;  2,  by  P.  y.  Hail!i 
Greenwood  Furnace,  G.  =  2846;  8,  by  A.  Zellner,  Tschebarkul,  Siberia,  G.  =  S-OW;  4.1' 
J.  Kumpf,  Morawitza;  6,  by  Berwerth,  Yesuyius,  G.  =  2*86;  ©,  R  Ludwig,  with  pargsr 
in  granular  limestone,  G.  =  2 '867;  7,  by  E.  Neminar,  PenneyiUe,  G.  =  2-779;  8,  tj  A 
Poppovits,  Ratnapura,  Ceylon,  G.  =  2*742;  9,  by  Berwerth.  Edwards,  N.  Y. ;  10,  b?*R- 
werth,  Zinnwald;  11,  by  Berwerth,  Paris,  Me.,  G.  =  2*855;  12,  by  Berwerth,  ^ir- 
G.  =  2-839;  13,  by  S.  Blau,  Bengal,  G.  =  2-881;  14,  by  L.  SipCcz,  East  Indies.  G.  =  iS 

15,  by  L.  6ip5cz,  Rothenkopf  in  the  Zillerthal,  G.  =  2*892;  16,  by  LGbisch,  Soboth  in  M  • 
ermark. 

SIO.   AJ-Oj  Pe.O,  FeO  MnO  MgO  CaO  K-O  Na,0  Li,0  H,0  F 

\.  AnomiU,         40 (»    17-28    oh    488    ....    8891  ....  8^7    1-47....    1-87  1-67  =  99^. 

2.  "  40-81    16-47    216    5-92     ....    2108  ....  9-01     1-55....    219   tr.  =  Wlfll 

8.  Merox€M,        3849    14*43    5-54  14-75     tr.     16  34  ....  812    0*58 ....    0-89   tr.  =  99il0. 

4.  *•  4016  15-79  2-53  412  tr.  2615     tr.  764  0-87....  8-58....  =100^4. 

5.  "  89  30  16-95  048  786  059  21-H)  0*82  7  79  0*49....  4*02  0*89  =  101t& 
^.  PJUogopiU,  43-43  1876  016  135  ....  27*20  ....  8*06  1-80  ....  0-99  4*21  =  100*». 
7.  •*  44  29  1212  140  1*44  ....  27*^6  ....  706  2*16....  2*09  1-W  =  IQO^fi. 
fi.           •*  42-26  15*64  023  1*62  ....  27*28    ....  8(»      2*91  2*  19  =100^6. 

9.  "  40*64  14-11  2-28  069  ....  27*97  254  BaO  816  116....  3-210(8  =  101*55. 

10.  ZinnwaldiU,  4587  22*50  0*66  11*61     1*75   1046  0-42  8-28  0*91  7*94,  P«0, 0^  =  lOS'l^ 

U.  LepidoUU,  60'89  2819  12*34  ....5*08  2-36  6*15  =108-51. 

12.           "  60-98  2780  ....    005    10*78  ....5*88  0-96  7*88,  P.O« 0-06  =  10I-& 

n.  MiucoviU,  45-57  86-72  095    1-28  ....      0*88    0-21  8*81  0*62  019  5<B  0*15  =     99*98. 

34.           •'  4571  86  57  1-19    1*07  ....      0-71    046  9*22  0*79....  4*83  012  =  100*87 

ib.  PhengUe,  45*87  8)86  570    169  ....      1*56    023  9  07  054....  4 CO....  =  ]00*12. 

16.  "  48-76  29-91  4*24    041  ....      268    0*38  0*83  231    ...  4-60....  s=  lOOtH 

Rammelsberg  has  also  published  (VVied.  Ann.,  ix.,  113,  802,  1880;  also  yiL,  136,  l$79u 
recent  inyestigation  of  the  chemical  composition  of  the  species  of  the  mica  group,  inclui- 
in^  a  considerable  number  of  new  analyses.  He  concludes  that  the  micas  are  in  part  uci- 
silicatcs,  in  part  compounds  of  unisilicatesand  bisilicates;  he  also  assumes  the  iacunorplusiE 

I      n        Ti 

between  these,  as  well  as  between  similar  silicates  of  metals  of  the  R,  B,  [R9]  series  re^>rct- 
ively.    He  adopts  a  chemical  classification,  as  follows  : 

1.  Alkali  micas  :  A.  Sodium  mica  (paragonite)  formula  Its[Ala]SisOfl  (unisil]cafe\  & 
Potassium  mica  (muscoyite),  including  (l)unisilicates,  R^rAlajSisOs,  with  sometimes  (M?.F  1 
Si04;  (2)  compounds  of  unisilicates  and  bisilicates  in  the  ratio  of  1  : 3,  thus  R,»rTB:], 

Six304»  (anal.  1,  2,  8),  or  in  the  ratio  of  1 : 1,  thus :  ReSitOT  =BtBiOa  +  A4SiO«,  or  moi? 
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specially  in  fMurt,  BitEsfR^lflSiioOna.    C.  2^YA«ummica(lepidolitc,  anal.  4,  6,  0a,  6b^ :  com- 
,  poundb  of  unisilicates  and  bisilicati^  in  the  ratio  of  1:8,  ttius  :  Ri 08140 is  =  SEaSiOs  +  R4 

SiO^;  or  more  spocially  Hio[B3]aSii«0«a  (Bozena  and  Paris),  and  Ri4[It3]r.SiaoOoft  (Jnschak- 
,  owa). 

2.  The  HAONEsroM  mica  (biotite  pt,  anaL  7,  8,  9)  is  a  compound  of  bisilicates  and  imisili- 

cates  in  the  ratio  of  1: 8,  thus :  Bi4R3>[B«]TSia«Oisft. 

8.  The  IRON-MAGNESIUM  mlca  (biotite  pt.)  and  moN  mica  (lepidomelaneX  includes  five 

series,  having  the  following  formulas :  (1)  RflRJRfJSiiOie  =  R4Si04  +  4^98104  +  rR,]« 

SiaO,,  (analTlO,  11).    (2)  R4U.[Rj3Si,0„  =  R4Si04  +  8R,Si04+  [R^JtSiaOiJanal.  12,  13. 

14,  15).     (8)  RaRafROSiaO,,  =  R4SIO4  +  2RaSi04  +  [RalaSiaOi,  (anal.  16,  17).    (4)  RaRa 

rUa]:Si50aa=R4Si04  -4-8R,Si04-+-2[Ra]aSiaO,a    (anaL    18,    19).       (5)    R.R,[Raj4Si.0aa  = 

dR4Si04  +  2R3Si04  +  4r^l«SisOi9.    To  this  group  are  appended  several  which  do  not 
admit  of  being  classified. 

4.  The  LiTHiUM-iBON  mica  of  Zinnwald  (zinnwaldite,  anal.  20)  is  regarded  as  a  compound 
of  bisilicate  and  unkilicate  in  the  ratio  of  2  : 1,  thus :  RsSiaOia  =  2R9SiOa  +  R4Si04; 
more  specially  RioR4[R3]»Sii60«o,  or  RiaR4[R3]oSi9i07o»  according  to  the  ratio  of  the  differ- 
ent  elements. 

5.  The  BASIT7M  mica  (oellacherite,  anal.  21)  is  a  unisilicate,  with  the  special  formula: 

B«Ra[Ra]«Si.08.=  2R4S1O4  4-  RaSiO*  -+-  2[Ra]aSiaOi,. 

Analyses  by  Rammelsberg  (see  also  Ber.  Ak.  Berlin,  1878,  616;  1879,  248,  883;  ZS.  G. 
Gee.,  xxxi.,  676,  1879) : 


1.  So.  Royalston,  Mam. 

2.  Ytterby 
8.  Broddbo 
4.  Roaena 
6.  Paris 

6a.  Jofchakowa     (I) 
6b. 

7.Ro88ie,N.T. 

8.  Qonvemcar,  N.  Y. 

9.  Paigas 

10.  Monxoni 

11.  Arendal 

12.  Miask 

13.  FUipstad 

14.  Sterzlng 

15.  Perabeis 

16.  HitterO 

17.  Renchtbal 

18.  Brovig 

19.  St.  Dennis 
90.  Zinnwald 
21.  Stenig 

•  HTgroeeopic  water 

(14)0-18;  In  (16)  018.  t 
1*41  BaO  indaded. 


BIO,  ALOa  Fe^Oa  MnaOs  FeO  MnO  MffO  E,0  NaaO  LiaO  IL|0*  F 

46-97  80-40  Cll    ....     1-05....    2-08    9-93  0^  ....  4-60  074  =s  100-81. 

45-21  88-40  8-78    ....    2-00....    1-58  10-71  0*48    ...  4-28  0-94  =  101-82. 

4718  80-60  4-81    ....    0-61....    180  10-26  0*74  ....  4-78  0-64  =  10087. 

61-82  96-00  ....    l-80t 9-«  0-96  8-87  0-57  718  =  101-ia 

52-61  28-48^  10-89  0^  4-09  0-22  619  =  102-22. 

50-86  21-47  ....    6-86t 11-08  054  4-88  0*66  8-71,  CI  116  =  104-12. 

60*96  28-20  ....    5*88    11*89  0*88  666  ....  858  =  10448. 

4317  18-48  1-51  ....  27-47    8-?8  0*92  ....  0*40  511  =  101-04. 

48-00  18-27  1-71    27-TO  10*88  080  ....  0*88  667  =  108*35. 

48-65  1274  181    ....    049  ....  27-68   8-92  118  ....  1-60  4-50  =  100*90. 

41-70  16-86  8-28    ....    1-88  0-88  84-70    8-98  0*28  ....  1 '14  0-58  =    9911. 

88*89  14-68  4-58    ....    7*85  1-06  20*28  1006  0*40  ....  094  1*49  =  lOOlO. 

88-49  18*84  6*56    ....88-60  1-53    6*29    9-S9  0*88  ....  8-73  1*61, TiO,  4-08 

88*20  15-45  8-68    ....    860  0*90  18-06|  917  018  ....  2  94  115  =:  108*89. 

89-88  19*25  2*62    ....     4*62  1*11  21*411  8*8$  0  66  ....  1*87  tr.    =    9960. 

«7*77  16-96  6*68    ....  14*43  ....  12*28    8*28  0*27  ... .  2*67  0*44,  TiO,  2*12 

89*01  15*44  9*87    ....  18*67  ....  11*80    8-62  0*14  ....  805  1-29  =  101-99. 

87-79  18-79  648    ....15-28,...    9*72    8*93  I1tt  ....  2'83   tr.    =10112. 

88*97  11-88  16*48    ....20*78  3-64    1-06    6*08  080  ....  8  85  1*29,  TiO, 2*42  =  10216. 

87-93  24*89  7*85    ....14*87....    0*28    864  0*40 ....  1-54  4-28  =  100*68. 

46*44  21*84  1*27    ....  1019  1*57    018  1058  0*54  3-86  1*04  7-68  =  104*68. 

42-90  8840  tr 240       810   747  1-78....  8-08,  BaO  6-88,  CaO 

here  inclnded  :  in  anal.  (1)  0*50 :  in  (8)  0-33 :  In  (8)  0  76:  in  (9)  0-88;  in  (12) 
With  MgQ  included.    X  With  tr.  Mn,Oa  included.   §  With  15  CaO  included, 


101-66. 
100-7a 


0*80  = 

[99*64. 

H-81:  in 

I  \Vith 


Haughtonitb  of  Heddle  (Min.  Mag.,  iii.,  72,  1879)  is  a  variety  of  biotite,  in  which  the 
magnesium  is  largely  replaced  by  iron.  Qt.  =  2'96-8-13.  Fuses  with  difficulty  to  a  black 
magnetic  globule.  Color  dark  brown  to  jet  black.  Small  axial  an^Ie.  Occurs  mostly  in 
granitic  and  gneissoid  rocks,  also  in  diorite,  at  various  Scottish  localities,  as  below.  Analy- 
ses b^H^dle  :  1,  from  homblendic  gneiss  of  Roneval;  2,  from  the  hill  of  Capval;  3, 
Kishibost ;  4,  from  the  shore  of  Loch-na-Muilne ;  5,  Fionaven  in  Sutherland  ;  6,  Ben 
Stack  ;  7,  Rispond ;  8,  Glach-an-Eoin ;  9,  Kinnaird's  Head,  Aberdeenshire ;  10,  Cove 
near  Aberdeen;  11,  Lairg,  in  Sutherland;  12,  Portsoy  in  Banffshire. 


1.  O.  Sitt 

SiO, 
.97*18 

IkS/ 

^^' 

2.  O.  807 

86-itl 

35*28 

7*61 

8.  G.  805 

8515 

16*70 

61)6 

4. 

36-46 

17-25 

418 

6.  O.  8<tt 

86-7» 

7*88 

2-78 

6.  G.8-05 

25  69 

2000 

2-28 

7.  G.  2*99 

86*54 

22-88 

2-48 

6.  G.2*96 

85-85 

21*54 

4-48 

9.  G.  8-18 

.S5-e7 

17*95 

7*19 

la 

35*47 

18-80 

4*61 

11. 

85*56 

16*60 

1-88 

12.  O.  8-07 

8406 

17*84 

8*61 

FeO 
17*85 
17*85 
19-06 
15-88 
1518 
14*01 
16*01 
18-81 
18-06 
1919 
18-01 
18  70 


MnO 
1*04 
006 
1*08 
0*54 
042 
1-00 
0*78 
0-31 
2-00 
0-64 
0*69 
0*88 


CaO 
1-80 
1-54 
0*82 
0*rt9 
0-98 
1*80 
1-25 
1-26 
1-40 
0*90 
2*72 
8-23 


MgO 
8-^ 
8*78 
7*46 
1228 
1117 
14-77 
1000 
8-06 
1-50 
7-01 
8*47 
10*64 


Ka,0 
1-60 
1-34 
1-26 
0*66 
1*25 
068 
0*79 
'0-79 
8-81 
0*24 
0*11 
1-19 


l!? 

H.O 

2Jf2 

881 

2*47 

924 

813 

9*80 

339 

9*44 

4-28 

7-88 

2-47 

8*26 

1*51 

7*78 

1*96 

9«' 

8-20 

8-18 

4-97  : 

9-90 

6-71    : 

6*78 

405  '• 

:   100-17. 

i  100*40. 

:    90-81. 

:    99-92. 

99-90. 

100*86. 

99-86. 

100-33. 

10006. 

10008. 

99*77. 

99*9a 
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80*  IPPBNDOC  nL 

other  analyses  by  Heddle  are  given  in  Min.  Mag.,  iy.,  221  et  seq.,  1881 ;  and  the  same 
variety  has  been  repeatedly  analyzed  previously  (see  above). 

A  mica  closely  related  to  the  above  (a  biotite  containing  only  Fe)  has  been  called  bidebo- 
PHYLLiTE  by  JI,  C.  Lewis  (Proc.  Ac.  Nat.  Sc.  Philad.,  1880,  254).  H.  =  8-2.  G.  =  81. 
Color  black ;  by  transmitted  light  chrome  green.  Brittle.  Axial  angle  about  10"*.  As 
analysis  gave  (}>:  SiO,  36-68,  AlaO,  2041,  Fe,Oa  155,  FeO  26-o0,  MnO  2-10,  MgO  114. 
CaO'O-81,  NaaO  100,  LiaO  0-87,  K,0  920,  H,0  1-01  =  99  86.  This  corresponds  to  B,[R,1 
SisOis.  Fuses  with  intumescence  at  2*5  to  a  black  glass.  Soluble  in  HCl  and  HsSOi  with 
separation  of  silica.    From  near  Pike's  Peak,  Colorado. 

EucHLOBiTE  of  C.  U,  Shepard  is  shown  by  JPisani  (C.  R.,  IxxxiiL,  167,  1878)  to  be  ordi- 
nary biotite.  From  Chester,  2l£as8.  H.  =  2*5.  G.  =  2*84.  Color  dark  ereen.  Lustre 
on  the  cleavage  face  pearly.  Axis  negative.  B.  B.  fusible  with  difficulty  to  a  black 
enamel.  Slowly  soluble  in  concentrated  HCl.  An  analysis  gave  Pisani:  SiOs  89*55,  AI3O1 
16-^5,  FeaO,  7-80,  MgO  22-25,  KaO,Na,0  10-85,  ign.  4-10  =  100. 

MicABBLL.  Wichmann  (ZS.  G.  (Jes.,  xxvi.,  701,  1874)  uses  this  name  (of  Freieslebeni 
to  designate  the  original  mineral  from  which  the  so-called  pinite  from  Stolpen,  near 
Neustadt,  has  been  derived.  It  is  regarded  as  certain  that  it  is  not  iolite  nor  tourmaline, 
but  its  true  nature  is  doubtful. 

Microcline.  Des  Cloizeaux  (Ann.  Cli.  Phyfi.,y.,  ix.,  488,  1876)  uses  Breithaupf  s  name 
(see  Mln.,  p.  355)  to  designate  a  new  feldspar  species  established  by  him :  a  triclinic  pcta^ 
feldspar. 

Triclinic  and  near  orthoclase  in  form,  and  in  habit,  twinning,  etc.,  but  0  a  »-*  =  90°  16'. 
Extinction  direction  makes  an  angle  of  15"  to  16°  (orthoclase  =  (Tu  with  the  edge  O  /  i-i 
Polysynthetic  twinning,  giving  rise  to  striations  on  0,  sometimes  observed.  A  basal  section 
shows  in  polarized  light  a  characteristic  grating-like  structure,  due  to  the  regular  inter- 
growth  of  twin  lamellae;  in  these,  orthoclase  is  often  enclosed ;  irr^ular  lines  and  bands 
of  albite  also  often  observed. 

Composition  K9  [Ala]  SioOic,  or  that  of  orthodase;  an  analysis  ofpure  white  microcline 
from  Magnet  Cove,  Arkansas,  gave  Pisani:  SiO,  64*80,  Al.0, 19-70,  FcjOs  0-74,  KtO  15-60, 
Na.O  0-48,  ign.  0-35  =  101-17.    G.  =  254. 

A  large  part  of  the  potash  feldspar,  previously  called  orthoclase,  is  in  fact  microcline. 
Here  bSong  the  chesterlite  from  Chester,  Penn.,  the  beautiful  amazonstone  of  Pike's 
Peak,  Colorado  (the  color  due  to  an  organic  salt  of  iron,  according  to  Konig,  Proc.  ^c. 
Nat.  Sc.  Philad.,  1876,  156),  as  also  that  of  other  localities;  also  feldspar  from  Mineral 
Hill,  Penn.,  Leverett  (not  Everett),  Mass.,  and  manv  foreign  localities.  It  is  obtained  in 
large  quantities  at  Branch ville,  Conn.,  some  single  cleavaffe  surfaces  having  a  length  of  10 
feet;  also  observed  at  the  same  locality  pseudomorph  afier  spodumene.  The  pertbite  of 
Canada  is  in  part  microcline  (J.  Min.,  1879,  889). 

MiCEOLTTE,  Min.,  p.  513;  App.  IT.,  p.  89.— Described  hj  KordentikiBUd  (GeoL  F5r.  F5rt., 
iii.,  282,  1877).  In  small  brilliant  isometric  octahedrons  with  dodecahedral  planes.  Coi<« 
light  grayish  yellow  to  blackish  brown.  Translucent  to  semi-translucent.  H.  =  5*5-6. 
G.  =5-25.  An  approximate  analysis  gave:  TasOftjCbaOs  77-8,  SnO,  0-8,  CaO  11-7,  MnO 
(FeO  tr.)  7-7,  MgCJ  1-8  =  99-3.  Formula  (Ca,Mn,Mg>Ta,07,  which  requires:  Ta^Os  78-82. 
MnO  7*69,  CJaO  11-69,  MgO  1-80  =  100.  B.  B.  infusible.  Occurs  with  red  and  green 
tourmaline,  pctalite,  spodumene,  etc.,  in  pegmatite,  at  Ut5,  Sweden. 

Occurs  at  jBranch ville,  Conn.,  Brush  and  Dana,  Am.  J.  Sc.,  III.,  xvi.,  34,  1878. 

Described  by  F,  P.  Dunnington  (Am,  Chem.  Joum.,  iii.,  130,  1881J  as  occurring 
at  the  mica  mines  in  Amelia  (3o.,  Virginia.  In  single  crystals  from  -jV  in.  to  ?  in., 
with  0,  t,  and  3-8;  also  in  large  (up  to  4  lbs.)  imperfect  crystals.  H.  =6.  G.  =  5-656. 
Lustre  glistening  resinous.  Color  wax  yellow  to  brown.  Streak  pale  ochreons  jrellow. 
Subtranslucent.  Fracture  conchoidal.  Brittle.  An  analysisgave :  Ta,0»  68-48,  Cb.O, 
7-74,  WOa  0-30,  SnOa  1-05,  CaO  11-80.  MgO  I'Ol,  BeO  0-34,  UiO,  1-69.  Y,0,  0-28,  C^O, 
(Di,0,)  017,  ALO,  0-13,  Fe,0,  029,  Na,0  2-88,  K,O0-29,  F  285,  H,0  1-17=  100-25, 
deduct  0  replaced  by  F  120  =  99-05.  The  probable  formula  deduced  is  S^CaaTasO?)  -♦- 
CbOFs.  In  the  closed  tube  decrepitates  and  gives  off  water.  B.  B.  infusible,  glows  mo. 
mentarily,  coloi-s  the  flame  reddish  yellow,  and  on  cooling  is  dull  pale  yellow.  Not 
attacked  by  strong  HCl,  slowly  decomposed  bjr  HaS04  and  by  fusion  with  caustic  potash; 
readily  decomposed  bv  fusion»with  acid  potassium  sulphate.  Associated  with  the  true  mi- 
crolite  is  monazit4?  in  large  masses  (up  to  8  lbs.).  It  was  at  first  called  altered  nucrolite 
(priv.  contrib.,  W.  M.  Fontaine). 
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A  mineral  related  to  microlite,  from  Haddam,  Conn.,  is  called  haddamite  by  C,  U. 
Shepard  (Am.  J.  Sc.,  II.,  1.,  93,  1870;  Min.  Contr.,  1877).  Whatitstnio  character  is,  if  it 
be  a  distinct  species,  has  not  been  determined. 

MiCBOLITES. — App.  II.,  p.  89, 

MicBosoxHiTE,  App.  II.,  D.  89. — Analyses  1,  2  by  SeaccH  (Rend.  Accad.  Sc.  Napoli, 
April,  1876) ;  8,  4  by  Eaujf  (Z.  Eryst,  li.,  468,  1878).  1,  large  crystals,  Monte  Somma, 
2,  microscopic  crystals  from  bombs  thrown  out  in  April,  1872;  3,  4,  crystals  from  Mt. 
Somma;  8,  colorless  ;  4,  yellow. 

SiO,  A1,0,     CaO     NnaO    K,0    CI     SOr     CO. 
l.(})  82-21    29  23     1260     1014     6*79    6*71    448     ....  » 108*15,  deduct  O  replaced  by  a  1'51 » lOOW. 

2.  (I)  31-42    ao-34      10-98      9*87     7*90    7*82   5*20     ....  s  108*04,  deduct  O  1 '76  s  101*28. 

8.(1)32*21    28-87     10*59     ll'SO     714    709   8*86     1*55     S  tr.  =  10811,  deduct  O  1*60 »  100*51. 
4.        82*23    28*98*    10'86     1101     7*11    685   411      l-«tt     8  tr.  =  102*01,  deduct  O  1*56  =:  100*45. 

•  (Pe,0,  tr.) 

The  crystals  examined  by  Banff  were  large  as  compared  with  the  original  mineral. 
Scacchi  describes  prismatic  crystals  with  /,  i-2,  i-J,  1,  0;  c  (rert.)  =  0*41884;  1  A  1  (adj)  = 
124''  53f,  lAi=116°  47';  the  form  corresponds  very  closely  to  that  of  nephelite 
(6  (vert.)  =  '8890  =  2«  (vert.)  microsommite,  Min.,  p.  827).  Cleavage  I  perfect,  0  less 
distinct  (as  in  nephelite).  H.  =6.  G.  =2'444  (Banff),  2'42-3*58  (Scacchi).  Lustre  / 
brilliant  silky.  The  formula  calcidated  by  Bauff  is  2  [(OaSO^)  +  8CaAl«Si,0»1  +  [4NaGl  + 
8Na3AltSi)08]  +  r4NaCl  +  SKaAlaSiaOJ,  he  also  makes  the  rather  improbable  assumption 
that  a  portion  of  the  Si  is  replaced  by  0  (Si :  G  =  20  : 1),  the  formula  then  requires:  SiOa 
82-68,  CO,  1-20,  A1,0«  29'^  CaO  10-67,  Na^O  10-84,  K,0  6-72,  SO,  8-81.  CI  6-77  = 
101*52,  deduct  0 1*52  =  100.  Baoff  also  shows  that  the  mineral  from  Mt  Somma  called 
davyne  is  in  part  an  altered  microsommite.    See  also  dmcriniUi  p.  20. 

BSicroBchSrlite,  BCicroTenniculite.— See  KaaHinxtet  p.  65. 

MiLAMTE,  App;  I.,  p.  10;  n.,  p.  89. — Crystals  shown  by  Dea  Cloiteaux  (J.  Min.,  1878, 
42,  870),  and  also  by  Tschermak  fMin.  Mitth.,  1877,  850),  and  BeHrand  (Bull.  Soc.  Min., 
iv.,  10, 1881),  to  be  orthorhombio,  the  pseudo-hexagonal  form  being  due  to  twinning  similar 
to  .that  of  aragonite,  witherite,  etc.    An  analysis  by  Ludwig  (Min.  Mitth.,  1877,  849),  gave: 

SiO,        AUO,        CaO      MgO      K^O     Na,0     H,0 
(i)        71*81        10-67        11-65        tr.        4-86        tr.        1-86  =  100-36. 

The  formula  given  by  Ludwig  is  HKCaaAltSiiaOsoy  which  requires :  SiOa  72*66,  AlsOt 
lOaO,  CaO  11-80,  KaO 474,  H,0 001  =  100. 

Kuschcl  (J.  Min.,  1877,  926;^,  repeats  the  statement  of  Frenzel  (J.  Min.,  1878,  797;  App. 
II.,  p.  89),  that  the  mineral  is  found  in  Val  Giuf,  not  Val  Milar,  and  adds  that  it  ought 
on  this  account  to  be  called  givfite, 

MiLLERiTE,  Min.,  p.  66;  App.  II.,  p.  40. — ^Found  at  Micheioux,  Belgium,  Firket,  BulL 
Soc.  Oeol.  Bdg.,  v.,  130,  187B;  vi.,  152,  1879. 

MiXETiTE. — Min.,  p.  587;  App.  11.,  p.  40.— Etching  experiments  by  Baumhcmer  show 
mimctite  to  be  pvramidal-hemihedral  like  apatite  (J.  Min.,  1876,  411). 

Bertrarid  (Bull.  Soc.  Min.,  iv.,  86,  1881),  has  made  the  interesting  observation  that 
crystals  of  pure  lead  arsenate  are  biaxial  (2i^=  64'')  and  that  as  the  percentage  of  PtOs  in- 
creases, this  angle  diminishes,  and  the  pure  lead  phosphate  is  uniaxial.  Jannettaz  has 
obtained  similar  results  (ib.,  p.  89),  and  Janneliaz  and  MicTiel  ^ih.,  p.  196),  have  accom- 
panied a  more  detailed  optical  study  by  a  series  of  analyses  which  add  much  to  the  com- 
pleteness of  the  investigation. 

AnaL,  L&ngban,  Sweden,  by  Ejutaro  Iwaya,  quoted  by  lAndgreny  Oeol.  For.  F5rh.,  v., 
272,  1880.    Mina  Grande,  Marqueza,  Chili,  UomeykOy  6th  App.,  Min.  Chili,  p.  16, 1878. 

Occurrence  with  vanadinite  in  Arizona,  Siiliman,  Am.  J.  Sc.,  III.,  xxii.,  202, 1881;  W. 
F.  Blake,  Min.  Sc  Press,  Aug.,  18, 1881.  • 

See  also  Uedt/pJuine,  p.  56, 
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MnuBiiJTE,  Min.,  p.  636. — Oiyst.,  Aussee,  Upper  Austria,  «.  ZepharovicA,  Lotos,  1877. 
AnaL,  Province  of  Tarapaca,  Pern,  Baimandi,  Min.  P^rou,  p.  288, 1878.    Sicily,  PaiemOf 
Accad.  liinc.  Trans.,  III.,  ir.,  22, 1879. 

MiEiQUiDiTB.— App.  n.,  p.  40. 

Mizite.    Sehrauf,  Z.  Kryst.,  iv.,  277,  1879. 

Crystalline  to  crypto-crysfaftUine.  As  an  incrustation  on  bismuth  ochre,  also  in  irregukr 
particles,  granular  and  rou|rh  or  spherical,  reniform,  with  partial  concentric  fibrous  struct- 
ure. The  fibres  are  occasionally  distinct  six-sided  prisms  (125°),  regarded  as  probably 
monodinio  or  triclinic  (extinction  6**-9°  with  prismatic  edge).  H.  =  3-4.  G.  =  2"66u 
Ck)lor  emerald  to  bluish  green ;  streak  somewhat  lighter.  Tnmslucent  to  tranaparenl  (fine 
fibres).    Analysis: 


As,0»,(P,0») 

BiaO, 

CuO 

H.0 

FeO 

CaO 

30-45 

1307 

48*21 

1107 

1-52 

0-88  =  100-15. 

(1) 

The  formula  calculated  is  CuaoBiaAsioHfiOTo  ;  this  requires:  As^Og  81*93,  Bi«Os  12*99, 
CuO  44*08,  HaO  11-00  =  100.  In  dilute  nitric  acid  the  mineral  is  instantly  coyered  with 
a  layer  of  a  brilliant  white  powder  of  bismuth  arsenate^  insoluble  in  the  acid;  the  copper 
arsenate  goes  into  solution.  On  igTiition  becomes  blackush  green.  Occurs  with  bismuth 
ochre,  bismutite,  and  torbemite  in  the  Geistergang  at  Joachimsthal.  Named  in  honor 
of  Bergrath  A.  Mixa. 

MoLTSiTE,  Min.,  p.  118. — Vesuvius,  Scacchi,  Att.  Accad.  KapoU,  tL,  1873  (Contrib. 
Min.,  ii.,  43). 

y Molybdenite,  Min.,  p.  32.— Biellese,  Italy,  Coaaa,  Aocad.  Line.  Trans.,  in.,  L,  206»  1877. 
Groth  suggests  that  the  species  may  be  orthorhombic,  Min.-SammL  Strassbui^,  p.  3S. 

1878. 

MoNJLZiTE,  Min.,  p.  589;  App.  II.,  p.  40.— Oryst,  Tavetsch,  Switzerland  (tumetite),  fvns 
Hatli,  J.  Min.,  1876,  393.  Bmnenthal  (tumerite).  also  optical  investigation,  IVeciHntum, 
J.  Min.,  1876,  593.  Von  Kokscharof,  Min.  RussL,  vi.,  387.  Ilmen  Mts.,  rcn  Jeremejef, 
Verb.  Min.  Ges.  St.  Pet.,  II.,  xiL,  287.  Seligmann,  Corr.  Bl.  Nat.  Ver.rBonn,  xxxrii.,  13i, 
1880.  Optical  examination,  Des  C/otzeawa;,  Bull.  Soc.  Min.,  iv.,  57,  1S81.* 
.  Analysis,  Arendal,  G.  =  5*174  :  PaO^  2902,  CcaOs  28*82,  LajO,  +  Di,0,  40*79  =  d9*5S, 
formula:  [Ra]PaO«.,  with  [R,]  =  Ce,:(La.:Di2)  =  2:3;  this reguires:  P,0»  30*28,  Ce,0,  27*72, 
IjasOa,  DiiOa  42*00  =  100  ;  contains  no  thorium  nor  zircomum,  Rammelsben[,  ZS.  G.  Ges., 
xxix.,  79,  1877.  Analvsis  of  tumerite  (on  *013  gr.):  PaO*  28*4,  CeaO,  (LaaOs,  DiaO,)  68-0 
=  96*4,  PCaani,  C.  R./lxxxiv.,  462,  1877. 

Absorption  bands  (Ce,  La,  Di)  in  spectrum  (tumeriteX  Cosaa,  Aocad.  Line.  Mem.,  III., 
80,1878. 

Occurrence  with  zircon  in  gold  sands  of  Ivalo,  Finnish  Lapmark,  NordenskiSld^  GeoL 
FSr.  F5rh,,  ii.,  228, 1874.  Occurrence  in  brilliant  highly  modified  crystals,  at  MilhoDand's 
mill,  Alexander  Co.,  N.  C,  also  at  other  localities  in  North  Carolina,  Midden,  Am.  J.  Se., 
III.,  xxiL,  21, 1881.  From  the  pegmatite  vein  at  Annerod,  near  Moss,  Norway,  W,  C, 
Br6gg»r,  Geol.  For.  Forh.,  v.,  350,  1881.  From  Nil-St.-Vincent,  Henard,  BulL  Soc,  GJeoL 
Belg.,  lU.,  ii.,  126,  1881.    See  Microlite,  p.  80. 

MoMiHOLiTE,  p.  546;  App.  II.,  p.  40.— Occurs  at  L&ngban,  Wvi.mland,  Sweden,  Ifordm- 
shidld,  (3eol.  Per.  Forh.,  ui.,  379,  1877. 

MoNTEBRASTTE. — See  AmblygonUe,  p.  5. 

MoNTicELLiTE. — Min.,  p.  255;  App.  II.,  p.  40. 

MoNTMORTLLONiTE,  Miu.,  p.  459. — ^Anal.,  MacskamezS,  near  Podu  ruoj,  Transylvania, 
Hclmhackcr,  Mm.  Petr.  Mitth.,  ii.,  251,  1879.    Great  Retallack  mine,  Cornwall,  CoQiM, 
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Min.  Mag.,  u„  92,  1678.    Branchyille,  Conn.,  anal  by  H.  L.  Wells,  described  by  Brush 
and  Dcma,  Am.  J.  Sc.,  IIL,  zz.,  288,  1880. 

MONZONTTE. — App.  I.,  p.  11. 

MoBDENiTE,  Min.,  p.  446. — A  partially  altered  mordenite  is  called  sTEELErrE,  How  (Min. 
Ma^.,  iL,  184,  Sept.,  1878).  Found  as  red  or  reddish  pink,  or  chalk- white,  balls,  varying 
in  sue  from  one  to  two  and  a  half  inches  in  diameter,  imbedded  in  a  red  clay  in  cavities  in 
trap.  Also  in  other  forms,  dosel^r  associated  with  stilbite.  In  part  soft  and  chalk-like; 
in  part  hard  and  unaltered.  Gelatinizes  with  acids.  Locality  Cape  Split,  13  miles  west  of 
Cape  Blomidon,  N.  S. 

MosANDRiTB,  Min.,  p.  295. — Shown  to  bo  in  fact  monoclinic,  Brdgger,  Z.  Kryst.,  ii., 
275,  1878. 

Mottramite.    JT.  K  Boseoe,  Proo.  Hoy,  Soc.,  zzv..  Ill,  1876. 

In  thin  crystalline  incrustations,  occasionally  in  distinct,  minute  crystals,  also  compact. 
H.  =8.  G-.  =7  6'884.  Lustre  resinous.  ,Color  velvety  black;  in  tnin  sections  jellow. 
Streak  yellow.    Translucent.    Analyses,  Boscoe  (1.  c):  1;  2,  after  deducting  impurities : 

VaO.  PbO  CuO  PeO,  ZnO,  MnO  MgO  CaO  HaO 

^ , '  [1  06  =  9708. 

1.  (J)   1714    50-97    1910  252  0-26    2-13    8*68,  hygroscopic  water  0^2,810, 

2.  18-87    56-12    21-02  8'99  =  100. 

The  formula  suggested  is  (Pb,Cu),VsO„  +  2(Cu,Pb) H,0,,  which  requires:  ¥,0*  18-74, 
PbO  57-18,  CuO  20-39,  HaO  869  =  100.  The  composition  is  thus  analogous  to  dihydrite  and 
erinite  p>ut  doubtful,  owing  to  the  imperfect  analysis;  note  the  loss  of  8  p.  c.].  Occurs  on 
the  Keuper  Sandstone,  at  Alderley  Edge,  and  at  Mottram  St.  Andrews,  Cheshire,  England. 

Muokite.    J,  von  SehrdcJeinger,  Yerh.  G.  Beichs.,  1878,  887. 

A  resin  from  the  coal  beds  at  Neudorf ,  Moravia,  disseminated  in  minute  particles,  and 
in  small  bands.  Color  opaque  yellow,  or  light  brownish  yellow,  and  transparent  to  translu- 
cent. H.  =  1-2.  G.  =  10025.  An  analysis  by  Dietrich  gave :  (})  0  79*22,  H  957,  0 11-21, 
corresponding  to  CaoHaeOa.  Puses  between  290*  and  SIO**.  In  alcohol,  14  p.  c,  dissolves; 
in  ether,  40  p.  c,  both  leaving  a  yellowish-brown  residue.  Other  similar  experiments 
prove  that  the  substance  is  a  mechanical  mixture  of  different  resins. 

MuscoviTB. — See  Mica  Qrawp^  p.  77. 

Mtsobin,  Min.,  p.  715. — ^From  the  Nellore  district  India.  Examined  by  J\  R,  MdlUt, 
and  shown  to  be  essentiaUv  an  impure  malachite,  with  9*02  H3O;  it  contained  as  impuri- 
ties, calcite,  chrysocolla,  barite,  chalcocite,  iron  sesquioxide,  Kec.  G^L  Surv.  India,  xiL, 
166,1879. 

NADOBrrB. — App.  I.,  p.  11. 

N^SUMTB.— App.  I.,  p.  11. 

Nagyagitb,  Min.,  p.  82.— /Sfc/iraw/ (Z.  Kryst.,  ii.,  289,  1878)  shows  that  the  crystalline 
system  is  not  tetragonal,  but  either  orthornombic  or  ^rhaps  still  lower  in  symmetry. 
Fletcher  observes  the  development  of  the  planes  to  be  in  accordance  with  orthorhombio 
symmetry  (Phil.  Mag.,  V.,  ix.,  188, 1880). 

Namaqualttb.— App.  I.,  p.  11. 

Namtokitb.— App.  I.,  p.  11 ;  II.,  p.  40. 
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Katroltte,  Min.,  p.  426 ;  A;^.  IL,  p.  41.^0ry8t,  Salesel,  Bohemia^  Sdignuxmi,  Z. 
Kryst.,  i.,  888,  1877.  Auvergne,  LOdecke,  Z.  gesammt.  Nat,  ILL,  It.,  145,  18TO.  Ai^, 
Norway,  Brdgger,  Z.  Kryst.,  ui.,  478,  487.  1879. 

Acconding  to  LUdecke  (J.  Min.,  1881,  ii.,  7},  the  natrolite  from  Anssig  and  Salesel  mtist^ 
on  optical  grounds,  be  referred  to  the  monoclinic  system.  See  Lddecke's  memoir  also,  on 
the  relation  of  natrolite  to  soolecite  and  mesolite. 

Pyro-electrical  characters,  Hankel,  Wied.  Ann.,  vi.,  65,  1879. 

Analyses,  Kuchelbad,  near  Pragae,  Preia  and  Vrbay  Ber.  Ges.  B6hm.,  1879,  409. 

Natron,  Min.,  p.  705.— Analyses  of  related  salts  quoted  by  BracJcebusch,  Min.  Aigoi- 
tina,  p.  70,  1879. 

Nefiediefftte.— App.  U.,  p.  41. 

NeoohrysoUte.— See  ChrywlUe,  p.  27. 

Neodano— Neoctantfe.    Seacehi,  Bend.  Accad.  Napoli,  Jan.,  1881. 

In  extremely  minute  tabular  monoclinic  crystals.  Color  blue.  Supposed  to  be  an 
anhydrous  copper  silicate.  B.  B.  fuses  to  a  black  glass.  Easily  decomposed  by  acids,  vith 
the  separation  of  pulverulent  silica.  From  f umaroles  at  Vesuvius,  formed 'by  soblima- 
tion,  together  with  three  other  substances.  One  of  these  forms  a  white  granular  mass, 
Q.  =  2*^7,  probably  silica.  A  second  is  a  white  asbestos-like  material,  containing  lime; 
difficultly  fusible,  and  decomposed  only  in  boiling  acid.  The  other  forms  yellowish-brown 
crystals  in  six-sided  rhombic  plates;  insoluble  in  acid.    [Needs  further  examination.] 

Nephelitb,  Min.,  p.  827;  App.  II.,  p.  41.— Oryat  (0  a  1  =  186''  9'  20")^  Albani  Mts., 
near  Borne,  SeUa,  Z.  Xryst.,  i.,  240,  1877.  Island  of  Laaven,  Langesundfiord,  Norway, 
(elcBolUe  in  elaDolite-syenite,  0  a  1  =  186"),  Klein,  J.  Min.,  1879,  584. 

Made  artificially,  Fott^  and  L4vy,  G.  E.,  Ixxxvii.,  961,  1878. 

Alteration  products  in  nephelite  rocks,  v,  JSekenbrecher,  Min.  Petr.  Mitth.,  ill.,  1,  1880. 

Analyses.  I)itr6,  Transylvania  (elaBolite),  A,  Koch,  Min.  Mitth.,  1877,  885.  Vesuvius, 
G.  =  2-600-2-609,  Bammekberg,  ZS.  G.  Ges.,  xxix.,  78,  1877.  Vesuvius,  Eauff,  Z.  Kipt., 
ii.,  445  et  seq.,  1878.  In  foyaite  of  the  Sierra  de  Monchique,  Southern  Portugal,  SMib- 
ner,  Q.  J.  G.  Soc.,  1879,  46,  quoted  byvan  Wervecke,  J.  Mm.,  1880,  ii.,  148.  Diti6,  Tran- 
sylvania (eheolite),  A.  Koch  (anal.  hjFTBia  Koch),  J.  Min.,  Beil.-Bd.,  i.,  148,  1880. 

The  chemical  composition  of  nephelite  is  discussed  by  Bammelsberg  (L  c.)  and  Bauif 

(1.  c).    The  former  deduces  the  formula  ;  R«[A10sSi,Oafl  =  5  (Na,[Al8]Si,0fc)  +  K.AlsSi^ 

0,«;  the  latter  obtains :  RRfAlal^SiaOa*  =  7B,[AlaJSia08  +  R,[AlJSi40„.  Banff  seems  to 
prove,  contrarv  to  Bammelsberg,  that  the  pure  mineral  contains  «»me  CiO  (1 -32-1 -76  p.  c), 
and  perhaps  also  a  little  basic  water  (0*12-0  14  p.  c.)  and  a  trace  of  chlorine.  Banff  also 
discusses  tne  relation  of  nephelite  (and  elieolite)  to  cancrinite  and  microsommite. 

NEPHBrTE,  Min.,  p.  283,  et  al. ;  App.  II.,  p.  41.— Analyses  of  specimens  from  Now  Zea- 
land, Benoerth,  Ber.  Ak.  Wien,  Ixxx.,  102,  1879  (see  also  J.  Min.,  1880,  i.,  170  (ref.^  and 
1881,  i.,  ff9).  Several  analyses  quoted  by  Fischer,  Z.  Kryst.,  iii.,  692,  1879.  Siberia 
(=  tremolito),  Jannettaz  and  Micnel,  Bull."  Soc.  Min.,  iv.,  178,  1881. 

For  a  general  and  detailed  discussion  of  nephrite  and  jadeite,  in  all  their  relations,  but 
especially  archaeological,  see  the  works  of  Fischer,  whose  titles  are  given  in  the  BiUiography 
(see  Introduction);  noticed  in  J.  Min.,  1876,  218,  and  1880,  il,  819  (ref.);  also  ib.,  1880,  ii, 
118.    See  also  Annual  Bep.  Smithsonian  Inst,  1876,  402. 

Neudorfite.    J.  von  Schrdckinger,  Verb.  G.  Reichs.,  1878,  887. 

A  resin  occurring  in  a  coal  bed  at  Neudorf ,  Moravia.  Color  pale  yellow.  Lustre  waxy. 
Fracture  oonchoidal.  G.  =  1-045-1  060.  An  analysis  by  Dietrich  gave :  C  78*04,  H  9*84, 
0  11-98,  N  014,  corresponding  to  C^H^Oa  =  C  7826,  H  1014,  0 11*60  =  100.  Fuses  at 
280".    Dissolves  in  ether,  leavmg  a  whitish-yellow  resinous  powder. 

Newberyita.  G,  vom  Bath,  Ber.  nied.  Gtes.  Bonn,  Jan.  13,  1879  :  BulL  Soc.  Min.,  ii, 
81,  1879. 

Orthorhombic  ;  axes,  c  (vert.) :  & :  d(  =  0*9800  :1 : 0'9485.  Observed  planes :  t-l,  W,  O, 
Hi  ^,  1.   Angles:  0  a  M  =  158'  46,  0  A  1  =  126"  26,  1  A  1  =  108^22'.  In  large  (l  sq. 
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in.)  tabular  crystals.    Cleavage  i^  perfect ;  basal  imperfect  (v,  Bath).    Optio  axes  in  the 
brachydiagonal  section.    Acute  bisectrix  (  +  )  normal  to  the  oase.    I>ispersion  considera- 
ble p  <v.    2Ha  =  44"  46'  (red),  2Ho  =  142*  8'  (red),  Des  Cloizeaux. 
Analysis,  Maolyor : 

PaOft        MgO(MnOtr.)         H,0 

41-25  [28-02]  86-78    =    100. 

Formula :  Mg,H,PaO«  +  6aci  =  P.O.  40*80,  MgO  2299,  H.O  86*21  =  100.     Loses  its 
water  about  HO**  C.    Easdly  soluble  in  acids.    From  the  guano  in  the  Skipton  Caves,  Vic- 
toria; first  recognized  as  new  by  Ulrich  (in  a  letter  to  vom  Bath).    Named  after  Mr.  J.  0. 
Newbery,  of  Melbourne. 
• 

Niocochromite.  C,  U.  Shefardy  Min.  Contr.,  1877.  A  canary-yellow  substance,  oc- 
curring as  a  coating  on  zaratite,  rarely  on  chromite,  at  Texas,  Pa.  On  tiie  ground  of  a 
partial  blowpipe  examination,  it  is  concluded  to  be  a  *<  dichromate  of  nickel "  (?). 

KicooLiTB,  Min.,  p.  60;  App.  11.,  p.  41. — ^AnaL, Colorado deChallarcillo,  Chili,  Domeyho, 
3d  ed.  Min.  Chili,  p.  185,  1879. 

NiGBEScrrE. — App.  I.,  p.  12. 
NioBiTE.--Seo  Columbite,  p.  29. 

Nitrobarite.  Groih  (Z.  Krvst.,  vi.,  195,  1881)  has  described  cmtals  of  barium  nitrate 
(barytsalpeter),  from  Chili.  They  are  in  apparent  octahedrons,  formed  of  the  +  and  — 
tetrahedrons;  also  in  spinel-like  twins.  According  to  WuLS  (ib.,  iv.,  122),  the  species  is 
tctartohedral.  The  crystals  are  colorless,  in  part  covered  with  a  thin  brownish.black  coat- 
ing resembling  wad.  Exact  locality  unknown.  H.  C.  Lewis  (Amer.  Naturalist,  xvi.,  78, 
18::j2)  has  proposed  the  name  ivitkobajute  for  the  species. 

NrntOGLAUBBEITE.— App.  II.,  p.  41. 

Nooerina — Nocebite.  Announced  by  Scacchi  in  a  preliminary  note  (Aocad.  Line. 
Trans.,  III.,  v.  270,  1881),  as  occurring  in  volcanic  bombs  in  the  tufa  of  Nocera.  In  white 
acicular  crystals,  refenred  to  the  rhombohedral  system.  In  composition  r^;arded  as  a 
double  fluoride  of  calciimi  and  magnesium.  Associated  with  fluorite,  some  brown  crys- 
tals referred  to  amphibole,  and  minute  cr^Btals  in  hexagonal  prisms,  perhaps  a  variety  of 
microsommite.    The  exterior  of  the  bombs  is  covered  wim  mica. 

Nohutb.— App.  II.,  p.  41. 

NosiTB.— Min.,  p.  833;  App.  II.,  p.  43. 

Noumeattb,  NomiBiTE,  NxTMEiTE. — See  Oamierite,  p.  60. 

Ogtahedbfte,  Min.,  p.  161 ;  App.  II.,  p.  41. — Orjrst.,  Memoir,  Lercheltini  Alp,  Binnen- 
thal  (wiserine),  Klein^  J.  Min.,  1875,  887.  Cavradi,  Tavetsch,  vom  Rathj  Ber.  Ak.  Berlin, 
1875,  536  (Pogg.  Ann.,  clviu.,  402, 1876).  Wettin,  LQdecke,  Z.  gesampit.  Nat.,  III.,  iii., 
394,  1878.  Tavetsch,  Brazil,  etc.,  Groih,  Min..Sammi.  Strassbur/f,  p.  108, 1878..  Binuen- 
thal,  t).  Zephnrovich,  Lotos,  1880.  Seligmann,  J.  Min.,  1881,  ii.,  269.  Rauris,  Salzburg, 
Vrba,  Z.  Kryst.,  v.,  417,  1881. 

Occurrence  in  nearly  colorless  transparent  crystals,  Brindletown,  Burke  Co.,  N.  C, 
Jlidden,  Am.  J.  Sc.,  xxi.,  160,  1881.  In  quartz  at  Nil-St. -Vincent,  de  Koninck,  Bull.  Ac. 
Boy.  Belg.,  IL,  xlvi.,  245,  1878. 

M(illard(AiiTL  Min.,  YII.,  x.,  187,  1876)  describes  the  optical  peculiarities  of  crystaLs 
from  Brazil,  and  decides  upon  the  monoclinic  character  of  the  fundamental  individuals. 
See  also  BroohUe,  p.  IS. 
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(Ellachebite,  Min.,  p.  489.— Hftbachthal,  Salzbnrg.  Occurrence  in  mica  schist  (as&L 
hj  F.  Bergmann),  Sandberger,  J.  Min.,  1875,  624;  ib.,  1879,  867.  See  also  Mica  Oroup, 
p.  77. 

Oksnite. — Min.,  p.  898;  App.  11.,  p.  41. 
Oldhauite. — ^App.  11. ,  p.  41. 

Oligoclase,  Min.,  p.  846;  App.  II.,  p.  41.— Oryst.,  Antisana,  Andes,  vom  Bafh^  2SS.  6. 
Ges.,  xxvii.,  801,  1875  ;  Bodenmals,  Z.  Kryst.,  iv.,  481.  Mt.  Gibele,  Pantellaria,  FdrM- 
ner,  Z.  Kryst.,  i,  651,  1877.  Kleiny  J.  Min.,  1879,  518.  Dea  CloizeauXy  Bull  Soc.  Min., 
iii.,  157,  1880.  -»    • 

Anal.,  Dflnrmorsbach,  Haushofer,  Z.  Kryst,  iii.,  602. 

See  also  Feldspar  Group,  p.  45. 

Olivinb.— See  Chrysolite,  p.  27. 

Omphacitb,  Min.,  p.  223.— See  Pyroocene,  p.  100. 

Onofbite,  Min.,  p.  56.— From  Marysvale,  Southern  Utah.  Observed  by  Ifeusherry,  and 
described  by  Brush  (Am.  J.  So.,  III.,  xxi.,  812,  1881),  as  follows  :  Massiye,  without  cieaT- 
age.  H.  =  2*5.  G.  =  7'62.  Lustre  metaUic,  brilliant  on  the  fresh  fracture.  Color  and 
streak  blackish  gray.    Fracture  conchoidal.    Analysis  by  Comstock  : 

Se  S  Hg  Zn  Mn 

(i)    4-58  11*68  81-98  054  0-69    =r    9942. 

Formula  essentially  Hg  (S,Se),  with  S  :  Se  =  6 : 1,  corresponding  nearly  with  the  oaofrite 
of  Haidineer,  which  has,  according  to  H.  Hose,  S :  Se  =  4  : 1 ;  with  which  it  also  agrees  ia 
physical  characters. 

finish  gives  an  historical  statement  as  to  the  occurrence  of  American  mercuric  sulpbo 


DiacK  mercuric  suipniae  oi  Moore  (App.  i.,  p.  lU),  and  snows  tnat  metaetnncufantey  ugS, 
G.  =  7-72, otwfrite (Utah), 6HgS  4-  HgSe,  G.  =  762 (calculated 7-64), onofrite (San Onofre), 
4HgS  +  HgSe,  and  tiemannite,  HgSe,  G.  =  7-27,  imdoubtedly  form  an  isomorphous  series. 
The  specific  gravity  given  in  Danas  Min.,  p.  56,  for  onofrite  (5 '56)  is  incorrect;  that  num- 
ber belongs  to  a  gray  mineral  of  doubtful  charactw  also  mentioned  by  Del  Bio  (see 
Brush,  1.  c).  ,  , 

A  mineral  partially  described  by  D'Achiardi  as  a  ferriferous  variety  of  guadalcazarite, 
is  provisionally  called  leviolianite  by  him.  A  qualitative  examination  showed  that  it  con- 
tained no  selenium,  and  more  zinc  and  iron  than  the  original  mineraL  From  the  mercury 
mine  of  Levigliani,  near  Seravezza,  in  the  Apuan  Alps,  Italy,  Att  Soc.  Tosc.,  ii.,  112, 1876. 

Ontarlolite.->-See  Scapolite,  p.  106. 
OpAcrrB. — App.  II.,  p.  41. 

Opal,  Min.,  p.  198;  App.  11.,  p.  42.— Artificial  opal,  Berirand,  Bull.  Soc  Min.,  iii.,  57, 
1880. 

Formation  of  vein  opal  in  the  andesite  of  the  Gleichenberg,  Easpatic,  Min.  Petr.  Mitth., 
iv.,  122,  1881. 

A  variety  of  opal  from  Mt.  Blackmore,  Montana,  has  been  called  blackmobixe  bj  Peak^ 
Hayden's  Report,  1872,  p.  169. 

Oeileyite.— App.  I.,  p.  12. 
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Okpihent,  Min.,  p.  27.-— Occurrence  in  the  trachytic  region  of  Tolfa,  Rome,  Sella,  Trans. 
Accad.  Line,  III.,  i.,  66,  1877.  In  Iron  Co.,  Utah,  W.  P.  Blake,  Am.  J.  So.,  m.,  xxi., 
219,  1881. 

Obthtte,  Min.,  p.  285  ;  App.  II.,  p.  42.— Oryst,  Auerbach,  in  granular  limestone,  vwn 
Haih,  Ber.  nied.  GTes.  Bonn,  Jan.  8,  1881. 

Microficopic  examination  of  specimens  from  different  localities.  A,  SJdgren,  Geol.  FSr. 
Forh.,  iii.,  268,  1877. 

Discussion  of  composition  with  many  analyses,  Ungstrdm,  Inaug.  Diss.  Upsala,  1877 
(Z.  Kryst.,  iii.,  191, 1878).  A  much  altered  orthite  (12  to  14  p.  c.  HaO),  blackish  brown  to 
red,  is  called  vasitb  by  EngstrOm. 

Slftttakra,  analysis  by  Gedervall  and  JSnsson,  Blamstrand,  Minnesskrift  Fys.  Sftllsk, 
Lund,  1878,  p.  8. 

Orthoclase,  Min.,  p.  852;  App.  II.,  p.  42.— Oryst.,  Bellingen,  Westerwald  (sanidine), 
V.  Hath,  Pogg.  Ann.,  dviii.,  400, 1876.  Cornwall,  penetration  twins  (tin  oxide  pseudo- 
morph),  ZoM^eyrw,  Z.  Kryst.,  i.,  204;  i.,  344,  1877.  Albani  Mts.  (sanidine),  SeUa,Z. 
Kryst.,  i.,  243,  1877.  Pichtelgebiige,  twins,  Hauakofer,  Z.  Kryst.,  iii.,  601, 1879.  Warm- 
brunn,  Silesia,  twins,  Klockmann,  ZS.  G.  Gles.,  xxxi.,  421,  1879.  Dissentis,  vom  Bath,  Z. 
Kryst,  T.,  492,  1881. 

Relation  between  orthoclase  and  microcline.  Mallard  (Ann.  Min.,  YII.,  x.,  1876);  he  re- 
gards them  as  essentially  identical. 

Thermo-eleetrical  characters,  ffankd,  Wied.  Ann.,  i.,  279, 1877.  Expansion  on  heating, 
Beckenkamp,  Z.  Kryst,  v.,  452,  1881. 

Pseudomorphs  after  cassiterite,  FhiUips,  J.  Ch.  Soc.,  Aug.,  1875  (and  see  above). 

Made  artificially,  Hautefeuille,  C.  R.,  Ixxxt.,  952,  1877,  and  xc,  830,  1880;  Fougnd  and 
Levy,  C.  R.,  Ixxxvii,  700,  880,  1878  ;  Meunier,  C.  R.,  Ixxxvii.,  787,  864,  1878  ;  y^riedel 
and  Saraain,  C.  R.,  xciii.,  1874, 1881  (Bull.  Soc.  Min.,  It.,  171). 

See  also  Feldspar  Group,  p.  45,  and  Microcline,  p.  80. 

Oryzite  (Orizite).     Graitarola,  Att.  Soc.  Tosc,  iv.,  226,  Not.  9,  1879. 

In  minute  crystals,  1  to  8  mm.  long,  and  1  to  1  '5  mm.  thick.  Prismatic  with  7  A  i^  =  1 84"- 
138*:  1-i  A  1-^^  =  147*.  Triclinic,  according  to  Grattarola,  but  the  measurements  are 
stated  to  be  approximate  only,  and  those  given  are  not  sufficient  to  determine  the  form. 
H.  =  6.    G.  =  2*245.    Lustre  vitreous  to  pearly.    Color  and  streak  white.    Analyses  : 

SiO,        AlaO,        CaO         HaO 

1.  59-54        16-79*        8-67        14-84,  MgO,  alkaUes  tr.  =  99-84. 

2.  59-20        15-71        10-81        14-38,     •*  "       *'  =  99-60. 

♦  With  some  CaO. 

Soluble  in  warm  HCl,  with  the  separation  of  gelatinous  silica.  B.  B.  swells  up  '*and 
fuses  easily.''  Named  from  opv^a,  nee,  in  allusion  to  the  similarity  of  the  crystals  to  rice 
grains.  [Groth  (Z.  Kiyst.,  iv.,  641)  calls  attention  to  the  similarity  to  heulandite  in  form 
and  composition  (with  which  the  author  regards  it  as  being  dimorphous),  and  justly  re- 
marks that  the  description  is  not  sufficiently  complete  to  establish  its  mdependcnce.]  From 
the  granite  blocks  in  the  Foresi  collection,  whicn  have  popularly  gone  by  the  name  of  the 
'*  Four  Evangelists,"  and  which  formed  part  of  the  granitic  vein  of  the  **  Masso  Foresi,"*' 
or  Fonte  del  Prete,  Elba.  The  same  source  has  yielded  tourmaline,  beryl,  castorite,  pollu- 
cite,  apatite,  etc. 

OSBOENTFE. — App.  I.,  p.  12. 

Otteelite,  Min.,  p.  506;  App.  II.,  p.  48. — A  variety  of  ottrelito  is  called  venasqutte  by 
Damour  (see  BourbSe,  Bains  et  courses  de  Luchon,  1857,  and  Damour,  Bull.  Soc.  Min.,  ii., 
167, 1879).  Occurs  in  masses  having  a  lamellar  and  radiated  crystalline  structure.  Cleav- 
age in  one  direction.  H.  =  5-5.  G.  =  3-26.  Color  grayish  black.  Streak  gray.  Opaque. 
Analysis,  Damour,  1.  c. : 

SiO,  A1,0,  FeO  MgO  H,0 

44-79  29-71  20-75  0-62  4-98    =    100-80. 
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This  corresponds  closely  with  the  formula  (Fe,Mg)  [AlalSisOio  +  aq.  B.  B.  fusible  iritb 
difficulty  on  thin  edges ;  yields  a  magnetic  slag  on  cnarooaL  Not  attacked  by  acids.  F^ 
V^nasque,  in  the  Pyrenees. 

OxAMMiTE.  A  name  given  by  Shepard  (App.  I.,  p.  6)  for  crystals  supposed  to  be  anuno- 
nium  oxalate,  from  the  guano  of  the  Guanape  Islands.  Ba%mond4,  under  the  name  of 
ciuANAPiTE,  has  described  (Min.  P^rou,  pp.  80,  88,  1878)  what  is  apparently  the  same  sub- 
stance  examined  by  Shepard.  Occurs  in  small  flattened  (4  to  5  mm.  long)  gmins,  with 
lamellar  structure.  Sometimes  in  elongated  jprismatlo  (orthorhombic)  crystau;  also  pul- 
verulent Color  yellowish  white.  Lustre  silky.  Transparent.  Inodorous.  Volatilizes 
completely  with  heat.  An  oxalate  of  ammonia.  Found  with  mascagnite,  vhich  it  much 
resembles,  in  the  guano  of  the  Guanape  Isles. 

J.  A.  Tanner,  Jr.  (Chem.  News,  xxxii.,  162,  1875),  has  analyzed  the  Guanape  minenl, 
and  obtained  (after  deductinja:  5*54  p.  c.  organic  matter):  NH4  21-85,  CO*  58-30,  H,0  24*75, 
corresponding  to  C9  (NH4)804  H-  2aq,  which  requires  :  NH*  22-60,  CO*  55-00,  HaO  22-50. 
[Raimondi's  name  is  based  on  a  partial  description,  Shepard's  name  on  a  mere  statement 
in  a  single  sentence;  as,  however,  the  name  guanapite  has  been  previously  used  (App.  I., 
p.  6),  the  other,  though  not  free  from  objection,  may  be  accepted.] 

OzocEEiTE,  Min.,  p.  782;  App.  II.,  p.  43.--Description  of  a  related  mineral  wax  from 
Utah,  mtiDberry,  Am.  J.  Sc.,  fn.,  xvii.,  840,  1879. 

From  Einghom-ness,  Scotland,  anal..  Macadam^  Rep.  Brit.  Assoc.,  1879^  809,  or  Ch. 
News,  xl.,  48,  1879.     Qalicia,  Bml,  Verh.  G.  Reichs.,  1881,  181. 

Pachnolitb,  Min.,  p.  129.— According  to  Groth  (Tab.  Uebers.  Min.,  41,  1882),  the  true 
relation  of  the  species  pachnolite  and  thomsenolite  has  been  recently  established  l^BrandL 
Pachnolite  is  monoclinic,  with  /^  =  89*  40',  and  e  (vert) :  ft:  d  =  1-5320  : 1:11686,  and 
has  the  composition  [Na,Ca]  Fi  -+-  AlaPc  It  is  consequently  a  cryolite,  with  two  sodinm 
atoms  replaced  by  one  calcium  atom. 

Thomsenoutb,  on  the  same  authority,  is  monoclinic,  with  /J^  =  89"  87i',  and  c  (vert.):  ft: d 
=  1  -0877 : 1 : 0-9959 ;  and  has  the  composition  rNa,Ca]  F,  +  Al.F.  +  H,0. 

On  earlier  discussions  of  the  relations  of  these  species,  see :  Knqp,  Ann.  C7h.  Pbarm., 
cxxvii.,  61,  1866  ;  WdhUr,  J.  Min.,  1876,  58  ;  Klhiig,  Proc.  Ac.  Nat  Sc.  Philad..  1876. 
42  ;  Krenner,  J.  Min.,  1877,  604  ;  Kkin,  J.  Min.,  1877,  808.  Pyeoconite  of  WShler  is 
the  same  as  var.  A  pachnolite  of  Knop. 

Palaoonite,  Min.,  p.  488;  App.  II.,  p.  48. — Penok,  after  an  exhaustive  study  of  many 
iclud 


so-called  palagonite  rocks,  concludes  that  no  such  mineral  exists ;  that  most  of  the  mate- 
rial,  whicn  has  received  that  name  and  been  examined,  is  a  mixture  of  different  substances, 
consisting  largely  of  the  glassy  ejected  bombs  from  a  basaltic  magma,  ZS.  G.  Ges.,  xxxL, 
504,  1879. 

Pandermite. — See  Priceite,  p.  97. 

Pasaqonite.— Min.,  p.  487;  App.  II.,  pp.  48,  63.^See  also  Cosaaiie,  App.  IL,  p.  63. 

Parailmenite.  Same  as  the  doubtful  paracolumbite  (Min.,  p.  148),  from  Taunton, 
Mass.,  a  U,  Shepard,  Am.  J.  Sc,  III.,  xx.,  66, 1880. 

Parankerite. — See  AnkeriU,  p.  6. 

Pabasttlbite.— See  I^nsttlbite,  p.  43. 

Paeisffe,  Min.,  p.  702. — Absorption  bands  in  spectrum  (Ce,La,Di),  Cosm,  Aocad.  Line 
Mem.,  III.,  iii.,  29,  1878.     See  also  BasindaUe,  under  Tysonite,  p.  126. 

ParoligOcalse.  PasoLigoelas.  E.  E.  Schmid,  Jenaer.  Denksch.,  1880  (J.  Min.,  1881, 
i.,  78  ref.). 

A  problematical  substance  occurring  in  indistinct  prisms,  with  calcite  grains,  imbedded 
in  the  ground-mass  of  a  rock  found  between  Ilmsenberg,  QuAriberg,  and  Silberbeig,  in  the 
Thilringerwald.    The  rock  has  a  specific  gravity  of  2-666-2-677,  and  in  thin  secticms  diows 
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an  opaque  ground-mass  of  ferrlte,  with  the  macroscopic  prisms  of  a  pale  yellow  color. 
Bxtinction  parallel  and  perpendicular  to  the  axis  of  pnsm. 

Analyses  :  (1)  of  rock  entire;  (2)  portion  soluble  in  dilute  HGl;  (8)  soluble  in  concentra- 
ted HCl;  (4)  insoluble  remainder. 


1. 

SiO. 
45-74 

4-59 
41-15 

A1,0,*     Fe,0,t 
16-07       14-74 

066         2-87 

2-08        11-10 

13-88         1-27 

•  With  P.O.. 

CaO 
6-81 

6-81 

MffO 
2-78 

0-22 
1-24 
1-27 

NaaO^^JSIaO 

2-97  ^^71 

CO3 
4-82 

4-82 
Md,0,. 

ign. 

2-22  =  99-01. 

2, 
3. 

4. 

0-28 
0-19       0-09 
2-66       4-46 
t  With  TIO,  and 

0-28  =  14-44. 
. . . .  =  19-29. 
4-60  =  64-60. 

The  author  gives  for  the  ratio  in  the  insoluble  part  of  RO  :  AI9O3 :  SiOa  =  0-94: 8: 8*90 
=  1:3:9,  and  calls  the  miaeraX  paroligodase,  in  allusion  to  the  fact  that  this  is  the  ratio  of 
oligoclase.  [Rosenbusch  (J.  Min.,  1.  c.)  suggests  that  the  substance  may  belong  to  the 
scapolite  group;  in  any  case,  on  the  basis  oiso  imperfect  an  examination,  it  has  no  claim 
to  a  place  as  a  mineral  species,  and  should  never  have  received  a  name.] 

Partzite,  Min.,  p.  188. — Anal.,  Mine  of  San  Lorenzo,  province  of  Huaylas,  and  mine 
des  Italiens,  province  of  Cajatambo,  Peru,  Baimondit  Min.  P6roUy  pp.  88,  66,  87,  1878. 

Passyite.— See  Quartz,  p.  101. 

Pattersonite.— Min.,  p.  801;  App.  L,  p.  18;  IL,  p.  43. 

Pkautk.— App.  IL,  p.  43  (24). 

Peokhamite.    J.  L.  Smith,  Am.  J.  Sc.,  IIL,  xlx.,  462;  xz.,  186,  1880. 

Occurs  in  rounded  nodules  in  the  meteorite  of  Emmet  Co.,  Iowa.  Shows  a  more  or  less 
distinct  cleavage.  G-.  =  8-28.  Lustre  greasy,  opalescent.  Color  light  greeiuUdi  yellow. 
Two  analyses  (1)  on  01  gr.,  (2)  on  0*85  gr.,  gave : 


SiO, 

PeO 

MgO 

1. 

49-50 

15-88 

33-01     =    98-89. 

2. 

49-59 

17-01 

83-51    =    99-11. 

These  correspond  to  R.SijOio,  which  Smith  resolves  into  2(RSiOa)  +  RsSi04,  that  is,  2 
molecules  of  enstatite  and  1  of  chrysolite.    Named  after  Prof.  S.  F.  Peckham. 

Pbctolttk,  Min.,  p.  396  ;  App.  II.,  p.  43.— A  mineral,  very  near  pectolite,  is  called 
WALKEBiTE  bv  Heddle  (Min.  Mag.,  iv.,  121,  1880).  In  radiating  and  interlacing  fibres,  re- 
sembling orrfinary  pectolite.  fi.  =  4-5.  G.  =  2*712.  Cream-colored,  slighuy  pinkish. 
Lusti-e  brilliant,  p^rly.  Phorohoresces  on  being  broken,  or  on  application  of  heat. 
Analyses  :  1,  Walker  (anal.  10,  Dana,  Min.,  p.  897);  2,  8,  Heddle  : 

SiOa       AlaO,      PeO         CaO        MgO      K»0       Na,0      H,0 
1.  5400       80-79        2-59       ....        555        5*43    =    98-86. 


2.  58-23         0-9        0-21        26-18        681  undet.  5-23. 

8.  52-20       ....        1-33        28-61        5*12       085        6-50        5-28     =    99-92. 

Calculated  formula:  NaaMgCaiSiiOao,  2H2O  or  HaNaaMgCa4Si70ai  +  aq,  requiring:  SiO, 
53-71,  CaO  28-65,  MgO  5-12,  IfaaO  7-92,  11,0  4-60  =  100.  Found  in  the  diabase  of  Cor- 
storpMne  Hill,  near  Edinburgh,  Scotland.  Described  by  the  early  Enfflish  mineralogist, 
Dr.  Walker,  as  pectolite,  after  whom  it  is  named.  [The  difference  fiom  pectolite  is  so 
small  as  not  to  seem  to  require  its  separation.] 


PBQAifiTE.— See  Varisciie,  p.  128. 
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Pelasita.  A.  H.  Church,  Hm.  Mag.,  i,  50, 1876;  O^mbd,  Ber.  Ak.  Mflnotwn,  1928,  a 
189. 

A  name  given  by  Chnrch  (L  c.)  to  the  manganese  nodnles  obtained  bjr  the  "  Oiallengs'* 
from  the  bottom  of  the  Pacific,  between  Japan  and  the  Sandwich  Is.,  at  a  dc^ith  d  S740 
fathoms.  Characters,  as  follows  :  H.  =  3'5.  G.  =  1-89.  Color  brownish  hiaidc  Sticak 
somewhat  shining.  Powder  bet^en  blackish  brown  and  dore  fatown.  Fxactoie  oonchoi- 
dal;  l^gilc  In  the  closed  tatl^Tes  oif  water  having  a  siijB^  alkaline  reactioD.  B.  Bw 
contracts,  becomes  black,  and  fuses  on  the  edges.  With  HCl  dissolyes  with  the  UbeKadsi 
of  chlorine  and  separation  of  silica.  The  nodoks  haye  a  concretionaty  stnustnre,  ooDsist- 
ing  of  concentric  layers,  and  having  a  core  of  indurated  red  clay,  and,  in  cme  case,  of 
pumice ;  the  material  was  regarded  as  homogeneous.  Glimbel  (L  c. )  describes  nodnles  frora 
the  same  source.    Analyses:  (1)  Church;  (2)  Schwager  (quoted  by  GOmbel). 

SiO,    MnO,   A1,0,  Fe,0,    H,0 
1.    10-37    30-22     8-30    20-02  34  55»,  CI  0*71,  MgO,  CaO,  CuO,  Na.0,  CI,  P,0.,  etc,  0-85 


r=ioo. 

),  KiO  0 


2.    16-03    23-60    10-21    27-46    17-82,  MgO  0-18,  CaO  0-92,  CuO  0-02,  CoO,  KiO  Oi)l, 
[BaO  001,  Na,0 236, K.O  040,  TiO,  0*66,  CI 0-94* P.O. 0-02, SO,  048, CO,  0-05=  101-17. 

*AtaredheiU10i)p.  c 

Other  analyses  by  J.  Y.  Buchanan  (Proc.  Roy.  Soc.  Ed.,  ix.,  287,  1877;  Ch.  News,  xHv., 
253,  1881)  of  specuiens  from  different  localities,  show  a  wide  variation  in  compoEitiaD 
(24-4-35*8  MnO,  and  18-24-8  Fe,0,).  [Although  ^reat  interest  attaches  to  these  noduks, 
they  cannot  in  any  sense  claim  to  be  a  distinct  mmeral  species,  but  are  doubtless  eompo- 
site.] 

Palagosite.  K.  Maser,  Tschermak,  Min.  Petr.  Mitth.,  L,  174^  187a 
A  substance  occurring  as  a  thin,  dark-colored  incrustation  on  limestone  and  dolomite,  on 
the  shores  of  the  Mediterranean,  as  at  the  Mand  of  Pelagosa  (Moser).  In  some  cases  look- 
ing like  varnish,  and  again  resembling  lichens.  It  consists  of  thin  translucent  lajei^. 
exerting  on  polarized  light  the  effect  of  aggregate  polarization.  An  analysis  by  J.  Cloez 
on  simflar  material  from  Cape  Ferrat,  afforded  :  CaCO,  91*80,  MgCO,  0-90,  P^sOj  0-25, 
SiOa  1*22,  NaCl  0*49,  H,0  4-56,  organic  matter  0*71  =  99*93.  It  is  regarded  as  prodnced 
by  the  action  of  sea-water  on  the  dolomite. 

Des  Cloizeaux  and  Velain  have  observed  similar  coatings  on  the  feldspathic  rocks  of 
Corsica,  on  the  coast  of  Oran,  and  on  basaltic  lava  on  the  coast  of  Reunion  Isbuid,  BuJI 
Soc.  GeoL,  vi,  86,  1878.    [Not  a  mineral  species.] 

Pelhamine.  C.  U.  Shepard^  Contr.  Min.,  1876. — A  serpentinous  substance  (altered  as- 
bestos), forming  irregular  seams  and  masses  at  the  asbestos  mine,  at  Pelham,  Mass.,  re- 
semblmg  a  black  serpentine.  Color  dark  greenish  gray.  H.  =  5.  G.  =  2-9--3-2.  B.  B. 
infusible.    Analysis :  SiOa  38*40,  A1,0,  8-80,  FeO  1552,  MgO  [39*88],  H,0  3*40  =  100. 

Pencatite. — Min.,  p.  708;  App.  IL,  p.  43  (45). 

PENNDfiTE,  Min.,  p.  495;  App.  II.,  p.  A'^.—MaUard  {Asm.  Min.,  VII.,  x.,  151,  18T6)  re- 
gards penninite  (uniaxial)  and  clinochiore,  or  ripidolite  (biaxial),  as  identical,  both  having 
a  fundiamental  monoclinic  form,  but  differing  only  in  the  method  of  grouping  of  the  indi- 
viduals. He  calls  attention  to  cases  where  a  biaxial  chlorite  encloses  a  nucleus  of  a  uniax- 
ial chlorite,  and  explains  the  latter  by  the  aggregation  analogous  to  corundum. 

Analyses  of  penninite,  ripidolite,  and  reJatea  species  from  Scottish  localities,  Heddle^ 
Trans.  Soc.  Edinb.,  xxix.,  65  et  seq.,  1879.  Anal,  (by  van  Wervecke),  pseadophiite,  Mai^ 
kirch,  Vosges,  Groth,  Z.  Kryst.,  i,  509,  1877. 

Penwithite.    J.  H.  CoUins,  Min.  Mag.,  iL,  91, 1878;  iii.,  89,  1879. 

Massive.  H.  =  3-5.  G.  =  249.  Lustre  vitreous.  CJolor  dark  amber  to  reddish  farovn. 
Transparent.  Fracture  conchoidal.  Brittle.  Analysis  :  (D  SiO.  86-40,  MnO  37-62,  FeO 
2-52,  ITaO  21-80,  MnOa  tr.,  UgO,  0-30,  Cu  tr.  =9864.  Formula  calcuUited  by  author: 
MnSiOa  4-  2aq,  requiring:  SiO,  85-9,  MnO  42-5,  H,0  21-5  =  100.  B.  B.  fuses  with  diffi- 
culty. Occurs  with  quartz  and  rhodochrosite,  in  the  district  of  Penwith  (whence  nameX 
West  Cornwall.  [The  author  mentions,  that  if  the  coarse  powder  is  dieted  in  HCl,  li..' 
manganese  is  dissolved  out  and  the  silica  left  colorless ;  he  also  mentions  related  suU 
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stances  with  SiO*,  varying  from  22  to  57  p.  c,  and  G.  as  high  as  8^4.    It  would  seem,  con- 
sequently, very  doubtful  whether  this  is  to  be  regarded  as  a  true  mineral  species.] 

Pbecylttb,  Min.,  p.  122;  App,  IL,  p.  48.— Believed  to  occur  at  Mina  San  Rafael,  Gale- 
na al  Norte,  Bolivia,  Gregory,  Min.  Mag.,  ii.,  251,  1879.  Mt.  de  Challacollo,  Tarapaca, 
Peru,  Eaimmdi,  Min.  P4rou,  p.  174,  1878. 

Pbbofskits,  Min.,  p.  146;  App.  II.,  p.  48.— Occurrence  as  a  microscopic  constituent  of 
nephelite-pikrite,  in  Bohemia,  Baricky,  Ber.  B6hm.  Ges.,  Oct.  18, 1876,  p.  227.  Prom  the 
Val  Malenoo  (anal,  by  Mauro),  Strttver,  Trans.  Accad.  Line,  III.,  iv.,  210,  1880. 

The  question  of  the  crystalline  system  of  perofskite  has  been  diiscussed  by  von  Koh- 
Bcharof,  Min.  RussL,  vi.,  888,  1874;  vii.,  875,  1878;  viii.,  89,  1881  (J.  Min.,  1878,  88);  Be% 
Cloizeaux,  ZS.G.Ges.,  xxvi.,  932,  1874  ;  J.  Min.,  1877, 160;  ib.,  1878,48,  972;  Baumhauer, 
Z.  Kryst.,  iv.,  187,  1879.  The  etching  experiments  of  Baumhauer,  supported  by  optical 
examinations,  seem  to  prove  that,  as  urged  by  von  Kokscharof  and  accepted  by  Des 
Cloizeaux,  the  mineral  is  orthorhombic,  and  owes  its  form  and  optical  properties  to  a  com- 
plicated system  of  twinning. 

An  altered  perofskite  from  Magnet  Cove,  Arkansas,  is  called  htdsotitanite  by  K9mg 
(Acad.  Nat.  Soi.  Philad.,  83,  1876).  Color  yellowish  gray.  G.  =  8-681.  Soft.  An  analy- 
sis afforded:  TiO,  82-82,  Fe,0,  7-76,  MgO  272,  (SiO  0-80,  HaO  650,  V  tr.  =99-60. 
[Indeterminate  decomposition  products  are  not  mineral  species.] 

Petalite,  Min.,  p.  229;  Ap^.  II.,  p.  48.— Anal.,  Elba,  Ramrndsberg,  Ber.  Ak.  Berlin, 
1878,  9.  Discussion  of  chemical  composition  and  relation  to  spodumene,  DoUer,  Min. 
Petr.  Mitth.,  i,  529,  1878. 

An  alteration  product  of  castorite,  from  Elba,  has  been  called  htdrocastobttb  by  G.  Grat- 
tarola  (Boll.  (Dom.  GfeoL,  1876,  828).  Occurs  as  a  mealy  aggregate  of  fine  cry^stalline 
needles,  surrounding  a  nucleus  of  the  ori^nal  mineral.  The  microscopic  prismatic  crys- 
tals sometimes  obliquely  cut  off  (70'');  extmction  parallel  the  prism.  H.  =  2.  G.  =  2*16. 
Color  white.  Analyses:  1,  GratUrolei,  on  material  not  entirely  pure;  2,  Sanson!  (Att.  Soc. 
Tosc.,  iv.,  820,  1879). 


SiO, 

A1,0, 

CaO 

MgO 

H,0 

1. 

59*50 

21-85 

4-88 

• .  •  • 

14-66    =    99-98. 

2. 

5818 

19-70 

417 

0-50 

1596    =    98-46. 

For  the  latter  the  not  very  simple  formula :  Ca^  [AlajbSiasOaa  +  24aq,  is  calculated. 
[Needs  further  examination.] 

Petzfte.- Min.   p.  146;  App.  II.,  p.  48;  see  also  Hessite,  App.  III.,  p.  58. 

PbAactinite. — See  Amphibole,  p.  5. 

Pharmaooute,  Min.,  p.  554  ;  App.  11.,  p.  43.— Oryst,  Sehrauf,  Z,  Kryst.,  iv.,  284, 
1879, 

Pharmacosidbrite,  Min.,  p.  578.— From  Schemnitz,  Hungary,  Min.  Mitth.,  1875,  109. 
Prom  Garonne,  Dept.  du  Var,  Piaani,  C.  R.,  Ixxxiv.,  1512,  1877. 

Pseudo-isometric,  according  to  Bertrand,  Bull.  Soc.  Min.,  iv.,  256, 1881. 

PH2NAC1TE,  Min.,  p.  268  ;  App.  II.,  p.  48. — Orjrst,,  with  catalogue  of  observed  planes, 
Beligmann,  J.  Min.,  1880,  i.,  129.  Prom  Switzerland,  perhaps  Val  Giuf,  Webaht/^  Ber. 
Ak.  Berlin,  1880,  1007.  ^  if> 

Anal.,  Cerro  del  Mercado,  Durango,  Mexico,  CTmMischoff,  Z.  Kryst.,  iii.,  684,  1879. 

Phengite. — See  Mica  Group,  p.  77. 
PhUadolphite-— See  Yermiculite,  p.  129. 
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PhilUpite.    I.  Domeyko,  5th  Appendix  Miiu  Chili,  1876 ;  8d  ed.  Min.  Chili,  pu  248, 

1879.  ^ 

Compact,  granular,  or  with  fibrous  structure,  transverse  to  Teins  in  the  chalcopyrite. 
Lustre  vitreous.  Color  azure  blue.  Translucent^  astringent.  ComposiUcm  approximately 
given  hj  the  formula,  CuSO*  +  [Fe,]S80„  +  naq.  Analysis  gave  :  SO,  SS-W,  Fe,0,  9-80 
(iron  subsulphate  2*28),  CuO  14'89,  MgO  0*85,  H,0  43*72,  AUO,  tr.  =  100.  Soluble  in 
water,  but  unaffected  by  exposure  to  the  air.  Found  at  the  copper  mines  in  the  Cordille- 
ras of  Condes,  province  of  Santiago,  Chili  Produced  from  the  decomposition  of  chalco- 
pyrite, and  found  in  small  irregular  masses  and  bands  with  it  in  an  argillaceoiis  ochre. 

Phillipsite,  Min.,  p.  488;  App.  II.,  p.  48.~Cry5taIline  mtem  monoclinic,  with  a  higher 
degree  of  pseudo-symmetry,  due  to  repeated  twinning,  analogous  to  harmotome,  Streng,  J. 
Mm.,  1875,  585  ;  Tnppke,  ZS.  G.  Ges.,  xxx.,  178,  1878  (or  J.  Min.,  1878,  681,  888);  Frt- 
senius,  Z.  Kryst.,  iii.,  42, 1879  ;  v,  Zepharovich,  Z.  Kryst,  v.,  96,  1880.  The  monoclinic 
character  of  phillipsite  was  first  assumed  by  Qroth,  TabelL  Uebers.  Min. ,  pp.  62,  104, 
1874. 

Recent  formation  at  Bourbonne-lesBains,  Daubriey  C.  B.,  Ixxx.,  46S,  1875;  do.  in  Al> 
giers,  ib.,  Ixxxiv.,  157,  1877. 

Phcekicochkoite,  Min.,  p.  680.— Made  artificially,  Mmtnier,  C.  B.,  Ixxxvii.,  656,  1878. 

Phlogopfte,  Min.,  p.  803.— See  Miea  Group,  p.  77. 

Pholebite,  Min.,  p.  472  ;  App.  II.,  p.  44.-^-AnaL,  Distr.  San  Pabb,  Pern,  J^imondi^ 
Min.  P^rou,  8a2,  1878. 

Phosoentte,  Min.,  p.  703. — Oryst^  Monte  Poni,  Sardinia,  showing  a  close  agreement 
with  the  results  of  v.  Kokacharofy  from  Gibbas,  Hansel,  Z.  Kryst.,  iL,  291,  1878.  See 
also  Min.  Rnssl,  viii.,  118,  148,  1881. 

Becent  formation  at  Bourbonne-les-Bains,  Davbrie,  C.  B.,  IxxxL,  182,  1875.  Made 
artificially,  Friedel  and  Saraein,  Bull.  Soc.  Min.,  iv.,  175,  1881. 

Phosphocheomite,  App.  I.,  p.  13.— Pisani  (Bull.  Soc.  Min.,  iii.,  196,  1880)  has  analysed 
a  phospho-chromate  from  Beresofsk,  which  is  near  thepTwfiphochtvmite  of  Hermann  CAnp 
I.,  see laxmannite).  It  occurs  in  mammillary  forms,  having  a  crystalline  surface.  Color 
reddish  orange  ;  powder  yellow.    The  analysis  gave  : 

PaO.  CrO,  PbO  CnO 

9-78  15-80  70-60  4-57    =     100-75. 

The  formula  is  PbjPaOs  +  (Pb,Cu}  CrO^. 

Shepard  has  used  the  same  name  lor  a  supposed  substance,  the  existence  of  which  exoi 
is  not  proved;  see  Elroquite,  p.  41. 

Phosphiiranylite.    F,  A,  Oenth,  Amer.  Chem.  J.,  1.,  92,  1879. 

Occurs  as  a  pulverulent  incrustation ;  shows  with  the  microscope  rectangular  scales, 
with  pearly  lustre.    Color  deep  lemon  yellow.    Analysis: 

P,05  UO,  PbO  HaO 

11-30  71-73  4-40  10-48    =    97-91. 

The  lead  is  regarded  as  being  present  as  cerussite,  which  was  visible  under  the  micro- 
scope; deducting  this  the  result  becomes:  PtO.  12*08,  UO.  76*71,  H,0  11-21  =  100.  For 
this  the  formula  is  deduced:  (UO«J,P«Oa  +  6aq  =  P.O^  1275,  UO,  77-56,  H,0  9-68.  RB 
in  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling.  Easilj-  soluble  in 
nitric  acid.  Occurs  with  other  uranium  mineraJs  at  the  Flat  Bock  mine,  Mitchell  Co., 
N.  C. ;  incrusts  the  quartz,  feldspar,  and  mica. 

PhjrtocoUite.— See  Dopplerite,  p.  88. 
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Floita.  A,  Nies,  Ber.  Oberhess.  G«i.  Nat.  Heilk.,  xix.,  p.  113, 1880.  A.  Streng,  J. 
Min.,  1881,  i.,  116.  .    w  tt       o  ^ 

Amorphous  ;  in  thin  coatings,  or  in  small  stalactitic  and  spherical  fonns.  H.  =  3-4. 
G.  =  a-fe.  Color  dark  brown.  Streak  yellow.  Lustre  vitreous  to  greasy.  Translucent 
Fracture  subconchoidaL  Anistropic.  Analysis:  Nies,  after  deducting  2 10  p.  c.  m- 
soluble: 

PaO»  Fe,0,  A1«0,  H>0 

24-47  46*50  100  28  08    =    100. 

Formula:  4[Fe«]P,0«  +  8[Fei]HeO«  +  27aq  Fbut,  as  Nies  remarks,  it  is  by  no  means  sure 
that  the  mineral  is  homogeneous].  From  the  Eleooore  mine,  near  Bieben,  and  the  Roth- 
Iftufchen  mine,  near  Waldgirmes,  m  the  neighborhood  of  Giessen.  Closely  related,  as  shown 
by  Nies,  to  the  Picites  resinadeus  of  Breithaupt  (Handb.  Min.,  i.,  897),  and  to  a  phos- 
phate mentioned  by  Boricky  (Ber.  Ak.  Wien,  m.,  16,  1867)  as  occurring  at  the  Hrbek 
mine,  St.  BenJgna,  Bohemia. 

PiCKESiNGiTB,  Min.,  p.  653. — ^Anal..  Colorado  City,  Col.,  Goldsmith,  Proc.  Acad.  Nat 
Sc.  PhiL,  1870,  888.  Argentine  Bepublic  (Schickendantz),  Brcickebuseh,  Min.  Aigentin., 
74,  1875. 

A  related  mineral  is  called  soxomaite  by  If.  Goldsmith  (Proc.  Ac.  Nat.  Sc.  Philad., 
1876,  268).    Crystalline.    G.  =  1-604.    Silky  lustre.    Colorless.    Analysis : 

SO,  A1,0,  FeO  MgO  H,0 

(J)  88-54  801  1-78  7-33  [44-34]   =-.    100. 

Formula:  SMgjSO*  +  [AlaJSada  +  88aq.  From  the  neighborhood  of  the  Geysers,  Sono- 
ma Co.,  California. 

Picroallomogene  of  G,  Boater  (Boll.  Com.  Qiol.,  1876, 802)  is  another  mineral  very  near 
pickering^te.  Stalactitic;  in  nodular  and  fibrous  radiated  masses.  jVIonoclinic  or  triclinic. 
Color  white,  with  a  rose-red  tinge.  Streak  nearly  white.  Semi-translucent.  Taste  acid, 
bitter.  Composition :  2MgS04  +  [Ala]S,Oi,  +  28aq  =  SO.  36-80,  AlaOa  9-48,  MgO  7-86, 
HaO  46-36  =  100.    Analysis : 

SO,  A1,0,         MgO  H,0 

86-88  9-16.  8-19  45-69,  K,0  0-87,  CoO  tr.  =  99-79. 

Fuses  easily  in  its  own  water  of  crystallization,  and  swells  out,  becoming  opaque  and 
porous.  Dissolyes  in  slightly  warmed  water,  forming  an  acid  solution,  from  which  oblique 
prisms  resembling  gypeum  separate  on  slow  eyaporation.  Occurs  with  sulphur  and  me- 
lanterite,  in  the  iron  mine  of  Yigneria,  Island  of  JEUba. 

PiciKOXERiTB. — Min.,  p.  642;  App.  IL,  p.  44. 

PicsoPHABMJLOOLiTE.— Min.,  p.  655;  App.  II.,  p.  4'i. 

PicsosMiNB,  Min.,  p.  405. — AnaL  of  a  related  mineral,  Haslau,  P15tzbachthal,  Fremel, 
Min.  Petr.  Mitth.,  iii.,  512,  1881. 

PiCEOTKPHEOiTE.— See  Tephroite,  p.  120. 

PiEDMONTrrE,  Min.,  p.  285. — Crystallogiaphic,  optical,  and  chemical  examination.  Las- 
peyresy  Z.  Kryst.,  iy.,  485,  1880. 

Pilarite.— See  ChrysocoUa,  p.  26. 

Pilinita.    A.  von  Lasaulx,  J.  Min.,  1876,  858. 

Orthorhombic  (on  optical  grounds).    In  minute  (-005  mm.  to  -01  mm.)  prismatic  crys« 
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tals,  having  a  rhombic  section  of  about  120°  and  60° ;  forming  a  fine  felt-like  mflfis^  the 
needles  often  bent;  resembles  asbestos.  Cleayage  basal  perfect,  prismatic  distinct 
G.  =  2' 268.  Lustre  of  needles  silky.  Color  white  to  colorless.  Needles  pliable.  Analysis. 
Bettendorff(l.c.): 

SiOa     AlaO„PeaO,      CaO        Li,0       MgO,Na,0,K,0      H,0 

65-70  18-64  19-51        [118]  tr.  4-97    =    100. 

The  formula  proposed  is  (Ca,Li«)  [Ala]  Si»0,.  +  aq.  Fuses  easily  with  stronfi^  intumes- 
cence to  a  spon^^-Iike  bead.  Insoluble  in  acids,  even  on  boiling.  Occurs  with  quartz, 
epidote,  and  stilbite  in  cavities  in  the  granite  of  Striegau,  Silesia.  Named  from  xAtroi, 
made  of  felt, 

PiloUte.    mdcUe,  Min.  Mag.,  ii.,  206,  1870. 

Heddle  has  analyzed  specimens  of  **  mountain  cork  "  (1, 2, 8, 4),  and  **  mountain  leather^ 
(5,  6,  7)i  from  several  localities  in  Scotland,  with  the  following  results: 

SiO,  A1,0,  FeaOa  FeO   MnO  CaO  MgO  H.0*  (total) 

1.  Portsoy         51-43  752    206    2-49    180  0-58  9-35  25-04    =  99-76. 

2.  Cabrach        51*00  12-88    0-09    2-68    0-08  ....  7*54  24-74    =  99-78. 
8.  Tod  Head      51*61  663    ....     2-70    277  1-11  10*81  26*00    =  100-68. 

4.  TayPort       54-37  11-27  0-21  I'OO  0-33  0-98  9-49  22-41  =  100*16. 

5.  Tod  Head      52-48  6*33  0-60  2-11  2-88  1-34  11-96  21-70  =  99*39. 

6.  Lead  Hills     51*46  7*98  097  3-29  1-49  1'97  10-16  21-70  =  98-99. 

7.  BoyneBum  61-10  6*81  2-27  2-82  1*01  0*86  1016  23-90  =  98-98. 

*  HaO  at  10O»:  In  (1)  1088,  In  (2)  lOM,  In  (8)  9-27,  In  (4)  0-26,  in  (5)  6-99,  in  (8)  6*96,  in  (7)  Q-S. 

The  quantivalent  ratio  for  the  above  is  approximately,  K  :  [Ba]  :  Si :  H  =  4 :  3  :  20 :  15, 
and  the  calculated  formula  Mg4  [Ala]  SiioC^?,  15HaO. 

The  minerals  have  the  characters  ordinarily  given  under  the  names  "mountain  leather,*' 
and  "  mount£un  cork."  Structure  fibrous,  more  or  less  flexible  and  tough.  Color  white 
to  pale  buff,  gray,  etc.  They  occur  in  granular  limestone,  in  ffranite  veins,  and  in  veins  in 
sandstones  and  slates.  Headle  states  that  the  above  mineral  is  not  an  alteration  product 
of  a  variety  of  hornblende,  but  a  distinct  species.  Named  from  TClXo^t  feU,  [Compare 
xylotUe,  p.  406.] 

PiNiTE,  Min.,  p.  479;  App.  II.,  p.  44. — AnaL,  formed  from  andalusite,  San  Piero,  Elba, 
Orattarola,  Boll.  Com.  G^i.,  1876, 833.  SddertOm,  Sweden  (rosite  and  polyargite),  Pic^m- 
gren,  Geol.  F6r.  F6rh„  i.,  188,  1878. 

From  Eastern  Massachusetts,  analyses,  occurrence,  etc.,  Cfroabv,  Am.  J.  Sc.,  HI.,  zix., 
116,  1880. 

See  also  loUte,  p.  63,  KiUinite  (under  Spodumene),  p.  112. 

PiSANiTE,  Min.,  p.  646.— Massa  Marittima,  Tuscany,  optical  exauL,  etc.,  SOi  38-48,  CuO 
10-07,  a  JIMze,  Z.  Kryst.,  ii.,  809,  1878. 

PiTTiciTE. — Min.,  p.  589;  App.  II.,  p.  44. 

Plagiocitrite.    Sandberger;  Singer ^  Inaug.  Diss.,  p.  18,  Wtlrzburg. 
Monoclinic  or  triclinic.    In  microscopic  crystals.    G.  =  1-881.    Color  .emon  yellow. 
Translucent.    Taste  astringent.    Analysis  (after  deducing  9*85  p.  c.  hygroscopic  water): 

SO,     AlsOa  Fe-jO,  FeO   NiO    Ck)0    MgO    CaO  Na,0  K^O     H^O 
35-44    14-37    7*95    1-64    0-97    0-58    1-19    0-48    4-04    423    29-42  =  100-26. 

Formula  E9SO4  +  [Ki]  S0«  +  9aq.  Easily  soluble  in  water,  the  solution  giving  an  add 
reaction ;  by  boiling,  FeaOa  separates  out  free  from  SO3.  Decomposes  on  exposure,  becom- 
ing orange  yellow.  B.  B.  swells  ud,  fuses  in  its  own  water  of  crystallization,  and  leaves  a 
reddish  brown  spongy  residue.  (Occurs  with  other  related  sulphates  at  the  Bauersberg 
near  Bischofsheim  vor  der  RhGn;  derived  from  the  decomposition  of  pyrite. 
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Plagionitb.— Min.,  p.  89;  App.  11.,  p.  44. 

l*i*ATnn7M,  Min.,p.  10;  App.  II.,  p.  44.— Russia,  v,  KoJeseTiarof,  Min.  Russl.,  vii,  148, 
1875.  V.  Jeremmf,  Verb.  Min.  Ges.  St.  Pet.,  11.,  xiv.,  155,  1879. 

(EisenplAtin)  m>m  Niscbne  Tagilsk,  Terreil^  C.  B.,ixzxiL,  1116,  1876;  made  artificially, 
Daubrie,  C.  B.,  Ixzx.,  526,  1875. 

Ural,  associated  unth  chrysolite,  serpentine,  chromite,  DauhrSe,  C.  B.,  Ixxz.,  797,  1875. 

Nugget  found  near  Plattsburgh,  N.  Y.,  analysis  by  Cottier,  Am.  J.  Sc.,  III.,  zxL,  128, 
1881.  Weigbt  104*4  grams.  G.  =  17*85  of  platinum;  G.  =  10*446  of  mass  consisting  of 
46  p.  c.  of  ^tinum,  and  54  p.  c.  of  chromite. 

Plumballophane.— App.  I.,  p.  12. 

Plxjmbioditb.— App.  II.,  p.  44. 

Plumbocupsite.— App.  11. ,  p.  44. 

Plombomanganite.    Bannay,  Min.  Mag.,  L,  151, 1877. 

MasslTe,  crystalline.  G.  =  4*01.  Color  dark  steel  gray,  with  a  bronze  tinge  when 
exposed  to  the  air  for  some  time.  Analysis  gave :  Mn  49*00,  Pb  80*68,  S  20*73  =:  100'41, 
for  which  the  formula  8MnaS  +  PbS  is  suggested.  [An  imperfect  description  of  a  single 
specimen  of  doubtful  homogeneity  and  uncertain  source  is  not  a  satisfactory  basis  for  a 
new  name.] 

Plnmbostannite.    A.  Eatmondi,  Min^raux  du  P6rou,  p.  187,  1878. 

Amorphous;  structure  granular.  H.=r2.  G.  =  4*5  (too  low  because  of  intermixed 
(quartz).  Lustre  feebly  metallic.  Color  gray.  Feel  greasy,  like  ophite.  Slightly  duc^ 
tile.  Intimately  mixed  with  small  cryrtals  of  quartz.  Analysis  (deducting  88*8  p.  c. 
quartz): 

S  Sb  Sn  Pb  Fe  Zn 

25*14  16*98  16*80  80*66  1018  0*74    =    100. 

B.  B.  gives  on  charcoal  antimonial  fumes  and  a  lead  coating;  yields  metallic  tin.  Dis- 
solves completely  in  HCl  to  which  a  little  HNOa  has  been  added.  With  concentrated  nitric 
acid  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  lead  sulphate.  From  the 
district  of  Moho,  province  of  Huancan^,  Peru ;  occurs  with  cassiterite  and  sphalerite.  [Prob- 
ably not  homogeneous.] 

PoLLUCTTB,  Min.,  p.  2^9.— Oryst.,  Elba,  Corm,  Z.  Kryst.,  vi.,  200, 1881. 

AnaL,  Elba,  JRammel»berg  (Ber.  Ak.  Berlin,  1878,  9,:  SiO.  [48  15],  AI9O,  16*81,  CsaO 

80*00,  Na,0  2*48,  K,0  0*47,  H,0  2*59,  corresponding  to  H,Ba[A10SiaOift.  G.  =2*868; 
another  analysis  is  given  in  ib.,  1880,  669. 

POLTABGTBITE. — App.  I.,  p.  12. 

PoLYCEASB,  Min.,  p.  523;  App.  II.,  p.  44.~Cr3r8t.,  Brdgger,  Z.  Kryst.,  iii.,  484, 1879. 
AnaL,  SmMand,  Sweden,  Blomstrand,  Minnesskrift  Fys.  Sfillsk.,  Lund,  1878,  p.  19  (Z. 
Kryst.,  iv.,  524). 

Polydymite.    R  Laspeyres,  J.  pr.  Chem.,  II.,  xiv.,  897, 1876. 

Isometric;  in  octahedrons,  frequently  in  polysynthetic  twins,  often  tabular.  Cleavage 
basal  imnerfect.  H  =  4*5.  G.  =  4*808-4*816.  Lustre  brilliant  metallic  on  fresh  fracture. 
Color  light  gray,  easily  tarnished.    Analyses,  1,  2,  Laspeyres,  on  0*28  and  0*2  gr. : 

S  Ni  Co  Fe  Sb  As 

1.        40*27  58*51  0*61  8*84  0*51  1*04    =    99*78. 


2.        89-20  53*18  4*12  1*15  2*80    =:    99*90. 
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After  deducting  impurities  (gersdorfflte,  ullmannite  5  p.  c,\  auaL  1  becomes  S  41^09,  ITi 
54*30,  Co  0-63,  Fe  8*98  =  100,  and  from  this  the  ratio  is  obtained,  B :  S  =  4  :  5*096,  cor- 
resDondine  to  Ni^Si*  =  S  40'65,  Ni  59-46  =  100. 

Insoluble  in  HCl,  soluble  in  HNOs  with  separation  of  sulphur.  B.  B.  decrepitates,  in 
the  closed  tube  gives  a  sulphur  sublimate  and  fuses  to  a  dark  freen  ma^^netic  bead. 
Occurs  intimately  mixed  with  gersdorifite,  ullmannite,  millerite,  sidente,  auartz,  sphalerite, 
c^alenite,  bismuthinit^,  and  other  minerals,  at  Gr&nau,  in  Sayn-Altenkircuien,  'Wes^piialia. 
[Closely  related  to  beyrichite  (App.  I.,  p.  3),  if  not  identical  with  it,] 

Laspeyres  (ib.,  p.  406)  expresses  the  opinion  that  the  nickelwismuthglanx,  or  sa^rnite  d 
von  Kobell  (grOnauite  of  Nicol,  Min,  p.  47),  from  the  same  looalitv,  isapolydjmitey  imppe 
throujgh  the  admixture  of  bismuthinite,  also  chalcopyrite,  and  galenite.  ThiSy  conJBidering 
the  distinct  crystalline  form  of  the  mineral,  seems,  as  urged  by  Kenngott  (J.  Min.,  1878, 
180),  to  be  doubtful,  although  perhaps  true  of  the  massive  mineral  analyzed  dj  yon  KobeH 

PoLYHALiTE,  Min.,  p.  641;  App.  II.,  p.  U,—Preeht  (Ber.  Chem.  Ges.,  xiv.,  3138, 1®1) 
gives  the  following  description  of  kbugite,  a  supposed  new  mineral  near  polvhalite,  fbnna 
at  the  salt  works  of  New  Stassfurt :  Crystalline.  H.  =  8-5.  G.  =  2-801.  According  to  a 
microsoopic  atid  optical  examination,  a  homogeneous  compound.    Analyses: 

CaS04         MgSO*         KaS04         flaO  NaQ 

1.  63-15  13-71  18-60  416  0*88    =    100. 

2.  68-85  18-84  1785  4-20  0-80    =    100-04. 

Calculated  formula :  KaSO^  +  MgSO*  +  4CaS04  -f  2aq,  requiring  :  CaSO*  62-24,  MeSO* 
18-74,  K3SO4 19  00,  HtiO  412  =  100.  In  cold  water  the  magnesium  sulphate  is  dissolved, 
and  gypsum  and  the  double  salt  KsS04  +  CaS04  +  2aq  are  left  insoluble;  in  hot  water  the 
magnesium  and  potassium  sulphates  are  dissolved  out,  and  only  the  gypsum  is  left  behind. 
Named  for  the  Mining  Director,  D.  Kmg,  v.  Nidda. 

Posepnyte.    J,  van  Schrdckinger,  Verh.  G.  Reichs.,  1877,  128. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  light 
green.  G.  =  0 •85-0-95.  Separated  by  ether  into  two  parts;  analyses  by  Dietrich,  (l),of 
the  portion  soluble  in  ether  ;  (2),  the  insoluble  portion: 


C 

H 

0 

1. 

71-84 

9-95 

18  21  =  100. 

2. 

84-27 

11-74 

3-99  =  100. 

The  insoluble  portion  is  regarded  as  being  ozocerite,  and  for  the  rest  the  formals 
C„H,e04  is  calculated,  requinng,  C  73-52,  H  9-89,  0  17-59  =  100.  From  the  Great 
Western  mercury  mine.  Lake  Co.,  CaHfomia. 

Predazzitb.— Min.,  p.  708;  App.  II.,  p.  45. 

Prbhnitb,  Min.,  p.  410;  App.  II.,  p.  45.— Oryst.,  ZCptan,  v,  Bafh,  Z.Kry8t,  v.,  2W 
1880. 

Pyro-electrical  properties,  Rankel,  Wied.  Ann.,  vi.,  55,  1879. 

Anal,  (and  cryst.),  Tuscany,  Corai,  Boll.  Com.  GeoL,  1878,  54;  1879,  155.  Monte 
Catini  (prehnitoid),  Bechi,  Z.  Kryst.,  iv.,  899;  Trans.  Aocad.  Line,  III.,  iiL,  114,  1879. 
Kuehelbad,  near  Prague,  Preis  and  Vrba,  Ber.  BOhm.  Qes,,  1879,  p.  468.  Between  Huan- 
cavelica  and  Ayacucno,  Prov.  d'Angaraes,  Peru,  anal,  (by  Saldan),  Baimondi,  Min.  P&on, 
813,  1878.    Templeton,  Canada,  Harrington,  Geol.  Canada,  1878. 

Chlorastrolit^  (Min.,  p.  412)  is  shown  by  Hawes  (Am.  J.  So.,  III.,  x.,  26,  1875)  to  be 
essentially  an  impure  prehnite.  An  analysis  gave  him:  SiO«  87-41,  AlaOa  24-62,  FeaOj 
2-21,  FeO  118,  McO  8-46,  CaO  22-20,  Na,0  0-82  (}),  H,0  7-72  =  99-75.  A  microscopic 
examination  proved  the  want  of  homogeneity. 

Zonochlorite  (Appendix  II.,  p.  63)  is  probably  also  an  impure  prehnite;  Haftet  (Am.  J. 
Sc,  III.,  X.,  24,  1875)  obtjiined  from  an  analysis  of  a  dark  green  specimen:  SiO.  85-94, 
AUO3  19-41,  PeaOa  6-80,  FeO  4-5  ♦,  MgO  2-48,  CaO  22-77,  Na,0  tr.,  H«0  8-40  =  100-84, 
Microscopic  examination  showed  the  presence  of  green  earthy  particles  as  impuiities  dis- 
seminated through  a  white  mineraL 
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CaO 

FeO 

29-38 

0-80 

83-0 

• .  • . 

MgO 

K,0 

H,0 

0-16 

0-18 

15-45    =    100, 

.  .  «  • 

.  • « . 

17-9      =    100. 
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Priceitb,  App.  n.,  p.  45. — A  mineral,  apDarently  identical  with  priceite,  has  been  called 
PANDEEMiTE  by  wm  BcUh,  Ber.  nied.  GJes.  Bonn,  July  2,  1877.  Massive,  finely  crystal- 
line, resembling  marble.  Color  snow  white.  H.  =8.  O.  =  2-48.  Calculated  composition, 
Ca,BaO,,  +  3aq=  B,03  55-85,  CaO  29*79,  H,0  14-36  =  100.  Analyses,  1,  vom  Rath;  2, 
Fisani,  Min.,  p.  215,  I'aris,  1875 

B,0, 

1.  [54-59] 

2.  [50-1] 

Occurs  in  more  or  less  irregular  lumps  or  nodules  of  varying  size  up  to  a  ton,  in  gray 
C^ypsum,  at  Pandemia,  on  the  Black  Sea. 

Proidoniiia— Proidonitb.    A.  Seaeehi,  Att.  Accad.  Napoli,  yi.,  1878  (Oontrib.  Mm.,  ii., 

es). 

Silicon  fluoride  (SIFa),  obserred  in  the  exhalations  at  Vesuvius  at  tl^e  time  of  the 
eruption  in  1872. 

Peoustite,  Min.,  p.  96;  App.  II.,  p.  45.— Oryst.,  ChaSarcillo,  Chili,  Streng,  J.  Min., 
187Q,90a 

PsEUDOAPATtTB,  Miu.,  p.  531.— Pscudomorphous  after  pyromorphite,  from  the  Chur- 


prinz  mine,  near  Freiberg;  analysis:  P,0»  89*28,  CaO  56*66,  SO,  l-4i,  CO. [2-64],  Ci  tr. 
=  100,  Frensd,  Min.  Petr.  Mitth.,  iiL,  864,  1880. 

Pseudobrookite.  A.  Koch,  Min.  Petr.  Mitth.,  i.,  77,  844,  1878;  Oonnard,  Mem.  Ac. 
Lyon,  xxiT.,  161,  1879-80;  Schmidt,  Z.  Krjrst.,  vi.,  100,  1881. 

Orthorhombic ;  in  thin  tabular  (parallel  t-^  rectangular  crystals,  resembling  some  forms 
of  brookite.  Planes  (Groth,  Z.  Kryst.,  iii.,  806),  t^,  «,  J,  »-5,  1-1,  i-I,  l-«,  1-8 ;  *-4  a  i 
=  185"  54',  i-I  A  1-^  =  138'*  41'.  Cleavage  brachydiagonal,  distinct;  i-i  vertically  stri- 
ated. H  =  6.  G.  =  4-98.  Lustre  adamantine  on  crystalline  faces,  on  fracture  surfaces 
greasy.  Color  dark  brown  to  black;  the  thinnest  crystals  red  and  translucent.  Streak 
o(^re  yellow.    Fracture  uneven  to  suboonchoidal. 

Analysis  (on  01  gr.)  .-  TiOa  52-74,  Fe,0,  42*29,  ign.  0*69,  AlaO,,  CaO,  MgO,  SiO,  tr.  = 
95*72;  the  state  of  oxidation  of  the  iron  is  in  doubt.    The  author  regards  it  as  dimor- 

Shous  with  menaccanitc.  B.  B.  nearly  infusible;  reacts  for  iron  and  titanium  with  the 
uses.  Decomposed  in  part  by  boiling  HCl,  wholly  so  by  H8SO4.  Found  with  szaboite,  in 
cavities  in  the  andesite  of  the  Aranyer  Berg,  Transylvania;  also  with  szaboite  and  tridy- 
mite  in  the  trachyte  of  Riveau  Grand,  Monte  Dore. 

Groth  (1.  c.)  shows  that  the  crystallographic  determinations  of  Eoch  are  faulty,  and  that 
the  crystals  may  be  referred  to  the  axes  of  brookite  by  makine  i-l  the  basal  plane,  with 
which  it  mav  be  identical,  only  differing  in  the  large  amount  of  iron.  Vom  Kath,  how- 
ever (Ber.  med.  Ges.  Bonn,  March  8,  1879),  thinks  this  improbable,  on  the  CTound  that, 
with  this  change  of  position,  the  analogy  with  brookite  in  the  vertical  striation  would  no 
longer  exist;  he  also  urges  that,  as  yet,  no  one  of  the  three  forms  of  TiOs  has  been  found  in 
voloanic  rocks. 

Psendocotnnnite.    A.  Seaechiy  Att  Accad.  Napoli,  vi.,  1873  (Contrib.  Min.,  ii.,  88). 
Observed  in  acicular  yellow  opaque  crystals,  destitute  of  Instre,  accompanying  cotunnite, 
at  Vesuvius,  as  a  result  of  the  eruption  of  1872.    Composition  probably  PbCU  +  KCl. 

PsEUDOMALACHTTE,  Min.,  p.  568?  App.  II.,  p.  45.— iSfe^ratt/  (Z.  Kryst.,  iv.,  i.,  1879)  uses 
Bemhardi's  name,  lunnttb,  for  the  group  of  minerals  which  have  b^n  included  (see  Min.) 
under  pseudomalachite,  on  the  hardly  sufficient  ground  that  the  latter  name  suggests  only 
the  indistinctly  crystelline  or  massive  forms,  which  resemble  malachite.  For  the  crystalline 
varieties,  which  are  pseudo-monoclinic  (triclinic),  have  G.  =  4*4,  and  correspond  mostly  to 
Cu5paH40i7,  he  uses  the  name  dihydrite  (D^;  they  show  no  loss  at  200".  The  names 
ehlite  (E)  and  phosphorocalcite  (P)  he  gives  to  the  compounds  CuaPallaOi,  and  CuaPaHeOM, 
respectively,  and  regards  the  three  as  entering  in  varying  proportions  to  form  the  different 
massive  varieties;  the  latter  have  a  lower  specific  gravity,  and  lose  water  on  ignition  at 
200%    Analyses:  1,  *' dihydrite,"  crystalline  variety  from  itheinbreitbach;  2,  ''ehlite,"  in 
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PaO. 

CuO 

1. 

G.  =  4-809 

23-86 

69-26 

2. 

G.  =  4102 

22-07 

66-97 

8. 

G.  =  4-175 

23-28 

69  02 

4. 

G.  =  4-156 

22-16 

69-11 
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light  grayish  green  hemispherical  forms,  from  Ehl;  8,  paeudomalachite,  resemWng  mala- 
chite in  structure,  from  Nischne-Tagilsk;  4,  spherical  form,  with  concentiic  stnictme, 
deep  emerald  green,  from  Libethen.  >j> 

H,0 

6-76,  FeO  0-19  =  100-06. 

7-59,  FeO  0-80,  SiOa  8-01  =  99-94 

8-09  =  100-84. 

8-02,  FeO  0-22,  SiO,  0-11  =  99-62. 

According  to  Schrauf  s  view,  anal.  1  oorreroonds  to  a  molecular  mixture  of  8D  +  IP; 
2,  after  deducting  8-8  p.  c.  chrysocolla  (CuIl8Si04  +  aq),  to  simply  "dihydrite;"  3,  to 
D  +  E  +  P;  4,to4P  +  2E  +  D;  where  the  letters  D,E,P  ibaye  the  yalues  explained  above. 
[A  more  extended  chemical  study  of  these  minerals,  with  regard  to  the  possible  mechanical 
mixtures  in  the  massiye  varieties  with  concentric  structure,  is  needed  to  establish  the  value 
of  this  very  artificial  hypothesis.] 

Pseudonatrolite.  Orattarola,  Att.  Soc.  Tosc.,  iv.,  229,  1879  (Boll.  Com.  Oeol.,  1873, 
284). 

Orthorhombic(?).  In  minute,  needle-like  crystals,  0-5  mm.  thick;  cnjstals  not  termin- 
ated, six  planes  in  the  prismatic  zone.  Extinction  parallel  to  the  axis.  H.  =  5-6.  Lustre 
vitreous  to  pearly.    Colorless,  white  in  the  mass.    Analysis: 

SiO,       AlaOa       CaO      MgO     Li,0,NaaO,K,0      HaO 

S ^ ; 

(i)    62-64       14-76       854         tr.  1-00  14-82    =    101-76 

B.  B.  fuses  less  readily  than  natroUte.  Partially  soluble  in  HCl.  From  the  granite  of 
San  Piero,  Elba.    [Needs  further  examination.] 

P8Etnx)PHiTB.— See  Pmninite,  p.  90. 

PsiLOBfELANE,  Miu.,  p.  180.— Salm  Chateau,  Belgium,  analyses,  discussion  of  compod- 
tion,  Lckspe/i^res,  J.  pr.  Ch.,  II.,  xiii.,  1,  176, 1876.  Laspeyres  mentions  especiaUy  the 
**lithium-psilomelane,"  or  lithiophobite,  as  described  by  Frenzel  (App.  L,  p.  9). 

According  to  Weishach,  the  kakochlor,  from  Rengersdorf,  near  G^drlitz,  belongs  with 
lithiophorite.  An  analysis  by  Iwaya  is  quoted  by  him  (J.  Min.,  1878,  846),  and  a  second  is 
quoted  by  Frenzel,  J.  Min.,  1880,  li.,  113  (see  also  J.  Min.,  1879,  55). 

A  variety  of  psilomelano,  from  Ealtebom,  is  called  calvonio&itb  by  Laspeyres,  J.  pr. 
Ch.,  II.,  xiii.,  226,  1876. 

PsitUcinite.  F.  A,  Genth,  Am.  J.  Sc.,  III.,  xii.,  85,  1876.  New  telluiate  of  lead  and 
copper,  id.,  Proc.  Am.  Phil.  Soc.,  xiv.,  229,  1874  (Appendix  II.,  p.  65). 

In  thin  crypto-crystallino  coatings,  sometimes  small  mammillary  or  botr^idal;  also  pul- 
verulent. Color  siskin-green  to  olive-green,  sometimes  with  grayish  tmt.  Analyses, 
Genth  (1.  c),  on  material  more  or  less  impure  through  admixture  of  quartz  and  limonite : 


1. 

V,05 

15-87 

14-64 

15-77 

9-96 
19-05 

PbO 
42-89 

41-36 

42-38 

27-12 
50-17 

CuO 
14-72 

14-84 

1503 

9-75 
16-66 

H,0 
undet. 

7-42 

7-25 

undet. 
imdet. 

SiO, 
10-10 

1518 

15-57 

Al,03 
8-88 

1-29 

Fe,0,      MgO      CaO 
219       0-66       0-15. 

2. 

2-73            undet 

8. 

400. 

4. 
5. 

48-84. 
7-60. 

The  mean  quantivalent  ratio  deduced  from  the  above  for  Pb :  Cu :  V :  H  =  1 : 0-98: 2-25 : 
2-15  =  9: 9 :20  :  18,  corresponding  to  the  formula  8Pb.V,0H  +  CuaV>0»  +  6CuH,0,  + 
12aq,  which  requires  :  VaO»  19-82,  PbO  53-15,  CuO  18-95,  HaO  8-58  =  100,    Belated  to 
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chileite,  Min.,  p.  612.    B.  B.  fuses  easily  to  a  black,  sliining  mass.    Reacts  for  lead,  cop- 
per, and  yanadium  with  the  fluxes.    Soluble  in  dilute  nitric  acid. 

Occurs  cssociated  with  gold,  cerussite,  chalcopyrite,  and  limonite,  on  ouartz,  at  the  Iron 
Bod  mine,  and  New  Career  mine,  in  the  Silver  btar  District,  Montana.  Named  from  psit- 
tacinus,  siskin  or  parrot  green. 

PucHERiTE,  App.  I.,  p.  12;  II.,  p.  45.— Made  artificially,  Frenzel,  J.  Min.,  1876,  680. 
Occurrence  at  tne  **  Anne  Hilfe^'  mine,  at  Ullersreuth,  near  Hirschberg,  Vogtland,  and 
at  the  mine  '*  Sosaer  GlQck,"  at  Sosa,  near  Eibenstock,  Weiabach,  J.  Min.,  1880,  iL,  113. 

Ptraroteitb,  Min.,  p.  94;  App.  11.,  p.  45. — Oryst.,  Audreasberg,  wmBcUh,  Pogg.  Ann., 
clTiii.,  422, 1876.  ChaflarciHo,  Chili,  Streng,  J.  Min.,  1878,  913;  also  anal.  (p.  916)  show- 
ing 8*8  p.  c.  As.     Andreasberg,  Freiberg,  etc.,  Oroth,  Min.-Samml.  Strassburg,  p.  62, 

Pymcheolitb.— App.  n.,  p.  45. 

Pteitb,  Min.,  p.  62  ;  App.  II.,  p.  45.— Oryst,  Waldenstein,  Carinthia,  Helmhacker, 
Min.  Mitth.,  1876,  13.  F.  Kokscharof,  Min.  Russl.,  viii.,  190, 1878.  Groih,  Min.-Samml. 
Strassburg,  p.  31,  1878.  Ordubad,  Russian  Armenia,  Web&fev,  ZS.  O.  Qes.,  xxxi.,  222, 
1879.  Przibram,  Vrba,  Z.  Kirst.,  iv.,  867,  1880.  Bfickstein,  Salzbi:^g,  v,  Zepharomch, 
Lotos,  1876  (Z.  Kryst.,  v.,  270, 1880).    Crystallo-genetic  observations,  t 


f,  Abh.  Senck. 
Ges.,  1878. 

Recent  formation  at  Bourbonne-les-Bains,  DaubrSe,  C.  R.,  Ixzz.,  605,  1875. 
Analyses,  Girard  and  Morin,  Ann.  Ch.  Phys.,  V.,  vii.,  229, 1876. 

Pybitolampiute.— App.  II.,  p.  46. 

Pyboattbite,  Min.,  p.  179. — Described  by  Meddle  (Min.  Mag.,  ii.,  107, 1878),  from  the 
island  of  Haaf-Qrunay,  Sootland.  Occurs  in  thin  seams  in  serpentine.  Structure  obscurely 
fibrous.    Color  silvery  white.    Lustre  pearly.    Analyses  : 


FeaO, 

MgO 

H,0 

CO, 

1. 

22-18 

87-80 

89-27 

1-03    =    100-22. 

2. 

22-45 

37-67 

39-51 

1-03    =    100-56. 

8. 

23-63 

86-85 

40-02 

....     =    100-50. 

B.  B.  infusible,  becomes  chocolate  brown,  and  strongly  magnetic.  Soluble  in  acids. 
Heddle  proposes  to  call  this  mineral  igelstsCiote  (after  the  discoverer),  instead  of  pyroau- 
rite,  on  the  ground  that  the  golden  color  is  not  essential. 

Ptbochlorb,  Min.,  p.  512;  App.  II.,  p.  46.— See  HaUhettdiU,  p.  56. 

PniocHEorrB,  Min.,  p.  177.— Mossgrufva,  Wermland,  Sjdgren,  Oeol.  P3r.  P5rh.,  ii.,  631, 
1875  ;  iii.,  181,  1876;  iv.,  159, 1878.  Nordeneikim  (anal,  by  Stahre),  iv.,  163,  1878.  Oc- 
curs with  manganosite  (q.  v.). 

Pyrooonite. — See  PachnolUe,  p.  88. 

F3n^oIdesine.  C.  TT,  Shepard,  Cat.  Meteorites,  1872. — A  substance  near  serpentine.  The 
mean  of  two  analyses  gave  :  SiOa  42-45,  MgO  33-07,  FeO  6-85,  H,0  16-40.  De  Regla, 
Cuba. 

Ptrolusite,  Mia.,  p.  165  ;  App.  H,  p.  46.— Formed  artificially,  Hannay,  Min.  Mag., 
ii.,  90,  1878. 

Oroth  shows  (Min.-Samml.  Strassbuig,  p.  112,  1878),  on  the  basis  of  measurements  by 
Hirsch,  that  /A  /=  W  30'. 

Composition  of  the  "Braunstein  "  group  discussed,  Laspei/res,  J.  pr.  Ch.,  IL,  xiii.,  176, 
216,  1876. 
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From  Gosalpnr,  Jabalpur  distr.,  India,  anal.  F,  E,  MdUet,  Bee.  Geol.  Sorv.  Ihdia^  xiL, 
09, 1879. 

Ptromorphite,  Min.,p.  535;  App.  II.,  p.  45.— Oryst.,  Mine  Friedrichssegen,  in  Naasan, 
Seligmann,  Verb.  Nat.  Ver.  Bonn,  xxxiii.,  257,  1876. 

Baumhauer  shows  by  the  results  of  etching  with  solvents,  that  the  crystals  are  pyramid- 
ally  hemihedral,  J.  Min.,  1876,  411. 

On  the  relation  ol  uniaxial  pyromorphite  to  biaxial  mimetite,  Bertrand,  BnU.  Soc.  Mid., 
ir.,  86;  Jtmnettae,  ib.,  p.  89,  1881;  Jannettaz  and  Michel,  ib.,  p.  196  (see  MimetiU, 
p.  81). 

Anal.,  Dembach,  Nassau,  EUger,  J.  Min.,  1879,  13S. 

P3rrophoiphorite.    C.  U,  Shepard,  Jr.,  Am.  J.  So.,  III.,  xr.,  49,  1878. 

Massive,  earthy.  H.  =  8-^*5.  G.  =  2*50-2*58.  Color  snow-white,  dull;  also  in  part 
bluish  gray,  witn  small  botryoidal  atructure.  Analyses :  Shepard  (1.  c),  1,  mean  of  two 
analyses;  2,  same,  after  deducting  impurities. 

P,0o       MgO       CaO  FesOa,Al30a  SO,       SiO«       ign. 

1.  (I)      50*80       809       44*46       044       0*63       0*36       0*39    =    100-17. 

2.  61*67       3*17       4516    =    100. 

From  2,  above,  the  following  formula  is  calculated :  MgaPsOv  +  4(Ca3PsOs  +  CaaPaOrX 
which  requires :  PaOa  51*57,  CaO  45*20,  MgO  3-23  =  100.  Named  in  allusion  to  its  appar- 
ent composition  as  a  pyrophosphate.  From  the  West  Indies  ;  exact  locality  unknown. 
[Was  the  material  analyzed  homogeneous  ?    Needs  further  examination.] 

Ptbophtllite,  Min.,  p.  454;  App.  II.,  p.  46. — Analyses,  Edmhacker,  Min.  Petr.  MittlL, 
ii.,  256,  1879.  Dewalquej,  Bull.  Soc.  Geol.  Belg.,  vi.,  150,  151,  1879.  As  petri^lng  mate- 
rial, GerUh,  Am.  Phu.  Soc.  Philad.,  xviii.,  259,  1879.  A  related  mineral  from  Delsbo, 
Helsingland,  Jolin,  Geol.  F6r.  F5rh.,  i.,  237,  1873. 

Pybosualite,  Min.,  j).  414;  App.  II.,  p.  46. — ^Nordmark,  an^.  and  discussion  of  jcompo- 


sition,  Ludwig,  Min.  Mitth.,  1875,  211.     Occurrence  at  the  Kogrufva  (formerly  Bjelkes- 
grufva),  Nordmark,  Spgren,  Geol.  F6r.  F6  '      ••     —  -- 

EngsirSm,  Geol.  F5r.F5rh.,  iu.,  116, 1876. 


grufva),  Nordmark,  Sjogren,  Geol.  F5r.  F5rh.,  iL,  409,  1875.    Dannemora,  Sweden,  anal., 
F5r.m ^  "  ^  — 


PraosTiLPNiTE,  Min.,  p.  93.— Probable  occurrence  at  Schemnltz,  Hungary,  Beeke,  Min. 
Petr.  Mitth.,  ii.,  94,  1879. 

A  mineral  from  ChaflarciUo,  Chili,  is  described  by  Strmg  as  pyrostilpnite  (J.  Min.,  1878, 
917) ;  but  Schrauf  shows  that  it  has  the  same  form  as  rittin&ente,  as  determined  by  him 
(J.  Min.,  1879,  1&),  and  the  true  character  of  it  is  still  in  doubt,  Streng,  J.  Min.,  1S79, 

Pyroxene,  Min.,  p.  212;  App.  II. ,  p.  46.— Oiyat.  (aiigite).  Bell,  near  Laach,  Xa^irpeyrex, 
Z.  Kryst.,  i.,  203,  1877.  Nordmark,  ^flrcn,  Geol.  FOr.  FOrh.,  iv.,  364,  1879.  Achmatowsk, 
Ural,  lamellar  twin  growth,  vom  Bath,  Z.  Kryst.,  v.,  495,  1881.  Nordmark,  LeJ^nann, 
Z.  Kjyst.,  v.,  532,  1881.     Van  Kokschar^,  Min.  RussL,  viiL,  234,  1881. 

Therrao-electrical  characters,  Hankel,  Wied.  Ann.,  i.,  279,  1877. 

Augite  and  biotite  crystals,  in  parallel  position,  do.  hornblende,  Vesuvius,  vom  Rath, 
J.  Min.,  1876,  389.  Analyses  of  augite  and  hornblende  associated  together,  JTaii^t,  Am. 
J.  Sc,  III.,  xvi.,  897  (Report  Min.  Lith.  New  Hampshire,  p.  63). 

Anal,  (diopside),  Nordmarksberg,  Nauckhoff^  Geol.  FCr.  F5rh.,  i.,  167,  1873.  L&ngban 
(richterite),  Fngstram,  Qeol  F5r.  F5rh.,  ii.,  469,  1875.  Finland  (malacolite),  CEfv.  Pmsk. 
Vet.  Soc.,  xvii.,  70,  71,  1874-^.  Santorin,  Fouque,  C.  R.,  Ixxx.,  Mar.,  1875.  Altered  to 
uralite,  Earrinaton,  Geol.  Canada,  1878.  Kaiserstuhl  (3*55  p.  c.  TiOa),  Knop,  Z.  Kryst, 
i.,  64,  1877.  Wallenfels,  near  Dillenburg  (chromdiopside),  Oebbeke,  Z.  Kiyst.,  ii.,  104 
Dun  Mt.,  New  Zealand,  Eilger,  J.  Min..  1879,  129.  Amherst  Co..  Va.,  Ptige,  Ch.  News, 
xlii.,  194,  1880.    Wiesenthal,  Baden  (diallage),  Petersen,  J.  Min.,  1881,  i.,  264. 

Aiialyses  of  Scottish  varieties,  with  discussion  of  the  products  of  alteration,  Eeddle, 
Trans.  Roy.  Soc.  Ed.,  xxviii.,  453, 1878. 

.Discussion  .of  .composition,  with  analyses,  DSlter,  Min.  Mitth.,  1877,  65;  Min.  Petr. 
Mitth.,  L,  49,  1878;  ii.,  193,  1879;  iii.,  450,  1880. 
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Artiflciallr  made  (aagite)»  vom  Bath,  Ber.  nied.  Ges.  Boim,  July  2, 1877 ;  do.,  diopside, 
Oruner,  C.  ft.,  Ixxxvii,  937, 1878. 

PTsamTE,  MiiL,  p.  763;  App.  11.,  p.  46.— See  JUicrolite,  p.  80. 

Pybbhotite,  Min.,  p.  58;  App.  II.,  p.  46. — Or3rBt.,  twin,  Elizabethtown,  Ontario  (anaL 
by  Harrington),  K  A  Dana,  Am.  J.  So.,  xi.,  386,  1876.  Bottino,  Italy,  Qrattarola^ 
BolL  Com.  Geo!.,  1876;  jyAchiardiy  Att.  Soc.  Tosc.,  ii.,  114,  1876.  Auerbach,  Rothj  Ber. 
Oberhess.  Ges.  Nat.  Heilk.,  1878, 45.  Chafiarcillo,  Chili,  Streng,  J.  Min.,  1878, 925.  Streng 
urges  that  pyrrhotite  is  isomorphoos  with  stembergite,  and  should  be  regarded  as  ortho- 
rhombic,  with  pseudo-hexagonal  symmetry  due  to  twinning  (see  Stembergite,  p.  115. 

AnaL,  Todtmoos  (18  p.  c.  Ni),  MtUsehler,  Ann.  Ch.  Pharm.,  clxxxv.,  208.  American 
specimens,  containing  Ni,  Maw,  Sfin.  Mag.,  i.,  124, 1877.  Poison's  Lake,  N.  S.  (0*77  Ni), 
Marnngton,  Can.  Nat.,  IL,  ix.,  307,  1880. 

Analyses  with  discussion  of  composition,  lAndsirSm,  (Efv.  Ak.  Stockh ,  xxxiL,  No.  2, 
25,  1875;  HabermeU,  Ber.  Oberhess.  Ges.  Nat  Heilk.,  xviii.,  88,  1879. 

QuABTZ,  Min.,  p.  189;  App.  II.,  p.  46. — Oryst,  La  Ghurdette,  Dauphin^,  twin  (P2) 
Gonnard,  Verb.  nied.  Gres.  Juonn,  xxxi.,  139,  1874  Japan,  twin  with  inclined  axes,  vom 
Hath,  Poffg.  Ann.,  dv.,  57,  1875.  Twin  (^2),  Groth,  Po^g.  Ann.,  elviii.,  220, 1876.  Obeiv 
stein,  V.  Lasaulx,  J.  Min.,  1876, 264.  On  calcite  crystals  in  parallel  position,  pseudo-twins 
•-2,  E.  8.  Dana,  Am.  J.  Sc.,  xii.,  448,  1876  (see  also  J.  Min.,  1876,  171,  406,  780).  With 
1)asal  plflme,  Lehman,  Ber.  Nat.  Gies.  Leipzig,  March  12,  Wl^\  Maskdyne,  Z.  Kryst.,  i.,  67. 
Brazilian  amethysts,  Oroth,  Z.  Kryst,  i.,  297,  1877.  Pyrogene  quartz  in  lava,  Lehmann, 
Verb.  Nat  Ver.  Bonn,  xxxiv.,  203.  1877.  Kremnitz,  vom  Bath,  Ber.  nied.  Ges.  Bonn, 
Dec.  3,  1877  (Z.  Kryst.,  ii.,  99, 1878).  Oroth,  Min.-Samml.  Strassburg,  p.  92, 1878.  Strie- 
gau,  Silesia,  Webeky,  ZS.  G.  Ges.,  xxx.,  874,  1878.  Bohemia,  Kr^,  Ber.  Ges.  B6hm., 
1879,  30.  Eeichenstein,  Silesia,  Hare,  Z.  Kryst,  iv.,  298.  Zdptau,  Moravia,  torn  Rath, 
Z.  Kryst..  v.,  1,  18S0.  Dissentis,  vom  Rath,  Ber.  nied.  Ges.  Bonn,  Nov.  8, 1880.  Remark- 
able crystals  from  Alexander  Co.,  N.  C,  Hidden,  Am.  J.  Sc.,  III.,  xxii.,  23, 1881.  Von 
KoJcscharof,  Min.  RussL,  viii.,  127,  1881. 

Crystallo-genetic  observations,  Scharff,  AbhandL  Senck.  Nat.  Ges.,  1874;  J.  Min.,  1876, 
168.  Containing  liquid  carbon  dioxide  (CO,),  Hartley,  J.  Ch.  Soc.,  H.,  xiv.,  137,  287. 
Containing  Cd  and  NaCl,  from  pegmatite,  in  Norway,  %Z2an^,  Arch.  Math.  Nat.  Christ., 
ii.,  445, 1877.  Middlefleld,  N.  Y.,  inclosures,  Hirachufold,  J.  Min.,  1879,  878  ;  Leime; 
Pr.  Ac.  Nat  Sc.  Phil.,  1880,292.  Inclosing  much  CO,,  Branch ville,  CJonn,,  and  other 
localities  (smoky  quartz),  Howes,  Am.  J.  Sc.,  III.,  xxi.,  203,  1881.  Analysis  of  gases  in 
Branchville  smoky  quartz  (C0a,N,H2S,S0a,H,N,P),  A.  W,  Wright,  Am.  J.  Sc.,  III.,  xxi., 
209,  1881. 

Rotatory  elfect  for  heat  rays  of  spectrum,  Detains,  C.  R.,  Ixxxiv.,  1056;  same  for  ultra- 
violet, Soret  and  Sarasin,  ib.,  Ixxxiv.,  1362.  Accurate  determination  of  indices  of  refrac- 
tion for  different  rays,  Sarasin,  C.  R.,  Ixxxv.,  1230,  1878.  Circular  polarization  for  differ- 
ent temperatures,  Joubert,  C.  R.,  Ixxxvii.,  497,  1878;  Sohncke,  Wied.  Ann.,iii.,  516, 1878; 
von  Lang,  Poyg.  Ann.,  clvi.,  422,  1875.  Pyro-electric  characters,  Hankel,  Wied.  Ann., 
X.,  618.    Specific  gfravity  determinations,  Church,  Geol.  Mag.,  II.,  ii.,  821,  1875. 

Made  artificially,  HautefeutUe,  C.  R.,  Ixxxvi.,  1188,  1194,  1878;  xc,  880,  1880  (Bull. 
Soj.  Min.,  L,  1,  1878);  also  Friedel  and  Sarasin,  Bull.  Soc  Min.,  il,  118,  1879. 

A  variety  of  quartz,  havinff  a  "peculiar  metallic  pearly  lustre,"  and  forming  a  coating 
on  ordinary  quartz  crystals,  has  been  called  coTTEBiTEby  Harkness  (Min.  Misig.,  ii.,  82, 
1878),  from  Rockforest,  Ireland. 

An  impure  variety  of  silica,  occurring  in  white  earthy  masses,  is  called  passtite  by  E. 
Marchand,  Ann.  Ch.,  Phys.,  V.,  L,  392,  1874 

Rabdionite. — App.  I ,  p.  18. 

Rabdophane. — See  Rliahdophane,  p.  108. 

Raxmokdite,  Min.,  p.  656.— -Optical  characters,  Des  Cloizeaux,  BuD.  Soc.  Min.,  iv.,  41, 
1881. 

Ralstonite,  App.  I.,  p.  13;  U.,  p.  47.— Analogous  to  garnet  in  optical  character,  biax- 
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ial,  with  an  angle  of  90^  (see  p.  50),  Berirand,  BnlL  Soc.  Min.,  ir.,  84»  1861.    Acoord- 
Ing  to  Brandl,  quoted  by  Groth  (Tabell.  Uebers.  Min.,  p.  42, 126,  1882),  the  true  formnli 

is  3(Na,,Mg,Ca)Pa  +  8[A1.]F.  +  6HaO. 

Rahmelsbeeoite,  Min.,  p.  77;  App.  11.,  p.  47.— Anal.,  Portezaelo  del  Cairizo,  Dept.  d 
Huasco,  ChUi,  Domeyko,  Min.  Chili,  Sd  ed,,  p.  186, 1879. 

Randite.  A  canary-yellow  incrustation  on  granite,  at  Frankford,  near  Philadelphia, 
Penn.,  is  described  by  Konig  (Proc,  Ac.  Nat.  Sc.  Philad.,  1878,  408)  as  a  hydrous  carbon- 
ate of  calcium  and  uranium.  He  gives  an  analysis,  made  on  a  yery  small  amount  (0O47 
gr.)  of  impure  material :  [CO,  29-8lj,  U,0,  31  63,  CaO  3250,  H,0  6-58  =  100.  T.  D.  Band 
(lb.,  1880,  274)  shows  that  the  coating  consists  largely  of  calcite,  and  after  this  has  l^en 
remoyed  by  acetic  acid,  there  remain  the  unattacked  tufts  of  acicular  crptals  of  randite; 
these,  dissolved  in  hydrochloric  acid,  yielded  largely  of  calcium  and  uramum,  with  a  trace 
of  phosphoric  acid,  alumina,  etc.  He  iustly  ados,  that  further  inyestigation  is  needed  to 
establish  the  composition  of  the  mineral 

Bauite.— App.  n.,  p.  47. 

R&LLOAB,  Min.,  p.  26.— Oryat.,  Binnenthal,  Groth,  Min.-Samml.  Strassbnrg,  p.  30, 1878. 
Fletcher,  Phil.  Mag.,  V.,  ix.,  189,  1880. 

Occurrence  in  trachyte,  of  Tolfa,  Rome,  Italy,  Sella,  Accad.  line  Trans.,  IIL,  i,  66, 
1877.    In  Iron  Co.,  Utah,  W.  P.  Blake,  Am.  J.  Sc.,  IIL,  xxi,  219,  1881. 

Reddiagite.  G.  J.  Brush  and  E.  8.  Dana,  Am.  J.  Sc.,  III.,  xyi,  120,  1878;  ibid., 
xvii.,  365, 1879. 

Orthorhombic,  habit  octahedral  Axes,  e  (yert)  \iid  =  1  K)030  : 
11524:1.  Obseryed  planes  (see  figure):  1  (p),  1-3(9),  ^^(^^ 
IaI=  98'  6',  pAP  =  114"  44'  and  =  103'  10'  (terminal)  =  110' 
43'  (basal);  gA  9  =  144°  80'.  Also  granular,  maadye.  Cleayage 
distmct  in  one  direction.  H.  =  3-3'5.  G.  =  3  102.  Lustre  yitie- 
ous  to  sub-resinous.  Color  pale  rose-pink  to  yelloiirii^- white, 
sometimes  dark  reddish-brown  on  surface  from  alteration. 
Translucent  to  transparent.  Fracture  uneyen.  Brittle.  For- 
mula: MusPjiOh  +  3aq.  Percentage  composition :  PjOe  84-72,  MnO 
52-08,  H9O  13-20  =  100.  Analyses:  1,  H.  L.  Wells,  after  deduct- 
ing 1208  p.  c.  quartz  ;  2,  after  deducting 4*42  p.  c.  quarts. 


P,0» 

FeO 

MnO 

CaO 

Na,0 

H,0 

1. 

(i)    34-62 

5-43 

46-29 

0-78 

0-31  (LiaO  tr.) 

13-08    =    100-41. 

2. 

86-16 

789 

43-22 

0-71 

.... 

12-27    =      99-25. 

In  the  closed  tube,  first  whitens,  then  turns  yellow,  and  finally  brown,  but  does  not 
become  magnetic.  Fuses  in  the  naked  lamp-flame.  B.  B.  colors  the  flame  pale  green,  and 
fuses  easily  to  a  blackish-brown  non-magnetic  globule.  Reacts  for  manganese  and  iron 
with  the  fluxes.  Soluble  in  acids.  Occurs  sparingly  at  Branchyille,  Fairfield  Co.,  Conn. ,  inti- 
mately associated  with  fiUowite,  fairfleldite,  dickinsonite,  in  a  yein  of  albitic  granite.  Black 
octahedral  crystals,  pseudomorphs  after  reddin^te,  are  also  found.  Named  from  Bedding, 
the  name  of  tno  town  in  which  the  locality  is  situated. 

In  crystalline  form,  reddingite  is  closwy  related  to  scorodite  and  strengite,  but  differs 
from  them  in  composition,  containing  but  three  equiyalents  of  water,  and  haying  the 
metals  in  the  protoxide  state. 

Redosite. — App.  I.,  p.  13. 

Reichardtlte.— See  Epsomite,  p.  42. 

Reinite.  JT.  v.  Fritsch,  Z.  gesammt.  Nat.  III.,  iii.,  864,  1878;  LddeeU,  J.  Min.,  1879, 
286. 

Tetragonal:  c  (vert.)  =  1-279  (approx.).  In  octahedral  crystals,  with  l-i  as  narrow 
truncation  ;    I  A  1  =  122**  8'  (basal)  =  103°  82'  (pyr.).    Cleavage,  J,  indistinct.    H.  =  4 
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Q.  =  6*640.    Lustre  dull,  snbmetallic.    Color  blackish  brown.    Streak  brown.    Opaqne. 
except  in  the  thinnest  splinters.    Fracture  uneven.    Analysis,  E.  Schmidt : 

WO,  FeO 

75-47  24-88  CaO,  MgO  tr.  =  99-80. 

Formula :  FeW04  =  WO,  76'31,  FeO  23'68  =  100.  Same  composition  as  wolframite, 
but  differs  in  form  ;  probably  isomorphous  with  scheelite  and  wulfenite.  B.  B.  fuses 
to  a  dark  brown  slaggy  bead,  which  is  not  magnetic.  With  salt  of  phosphorus  in  0.  F., 
brownish  red,  in  R.  F.,  with  metallic  tin,  grayish  green.  In  aqua  regia  dissolves,  with 
the  separation  of  yellow  tungsten  trioxide.  Occurs  with  large  quartz  crystals,  from 
Kimbosan,  in  Eei,  Japan.  Named  for  Prof.  Rein,  of  Marburg,  who  brought  the  mineral 
from  Japan.    [A  pseudomorph?] 

BsissiTB,  App.  I.,  p.  14.— See  EpisHJbUe,  p.  42. 

Besamte.— App.  IL,p.  48. 

BEsnr.— AnaL^  Greenland,  Chydermu,  Qeol.  FOr.  FOrh.,  ii,  549, 1875.  Oberschlesien, 
9.  Lasaulx,  Z.  Kryst.,  v.,  845,  1881.    For  various  fossil  resins,  see  list  on  p.  xiii, 

Restormeute.— App.  I.,  p.  18. 

Retinite.  Pitchstone  (Des  Gloizeaux,  Min.,  p.  346),  from  Russia,  anaL,  Fisani,  Bull. 
Soc.  Min.,  ii.,  42,  1879. 

Rhabditb.  a  mineral  (anal,  by  Camot :  Fo  84-28,  P  1210,  As  1*65,  S  1'75,  C  tr.  = 
99*78)  formed  by  combustion  in  the  coal  mines  of  Commentry,  France,  is  referred  by  Mal- 
lard (Bull.  Soc.  Min.,  iv.,  280,  1881)  to  the  meteoric  mineral  called  rhabdite  by  Rose. 

Rhabdophane.  Lettsom,  Z.  Kryst.,  iii.,  191, 1878  ;  L,  de  Boiabaudran,  C.  R.,  Ixxxvi., 
1028,  1878. 

Named  from  two  specimens  in  the  Oxford  University  collection,  which  have  for  fifty 
years  gone  by  the  name  of  blende,  from  Cornwall :  exact  source  unknown.  B^  a  spec- 
troscopic examination  Lettaom  has  found  it  to  give  the  absorption  bands  of  didymium  and 
erbium,  and  concludes  that  it  is  a  phosphate  of  those  bases.  Botsbaudran  remarks  that 
monazite  gives  the  same  results  with  tne  spectroscope,  so  that  rhabdophane  might  be  a 
variety  of  that  species.  Berirand  finds  that  the  mineral  is  uniaxial  and  positive  (Bull. 
Soc.  Min.,  iii.,  58,  1880)  ;  an  analysis  gave  :  PgO*  27*70,  CeaO,(Di,0„Laa08)  67-20.  In 
optical  character,  it  is  shown,  consequently,  to  a^rce  not  with  monazite,  but  with  crypto- 
hte  and  phosphocerite  (Min.,  p.  629),  with  which  it  has  the  same  composition. 

RHAorrE.— App.  II.,  p.  48. 
Rhoditb.— App.  II.,  p.  48. 

Rhodoghbositb,  Min.,  p.  691 ;  App.  II.,  p.  48.— Oxyst.,  Daaden,  Rheinprovinz,  WeiM, 
ZS.  G.  Ges.,  xxxi.,  801,  1879.  Eleonore  mine  (Louise  mine,  according  to  Seligmann),  Hor- 
hausen,  Sansoni,  Z.  Kryst.,  v.,  260,  1880. 

Pseudomorph  after  alabandite  and  barite,  DiJU^  Verb.  G.  Reichs.,  1875,  95. 

Anal.,  Moet-Fontaine,  Ardennes,  d^  Koninek,  Bull.  Ac.  Belg.,  II.,  xlvii.,  568,  1879. 

A  variety  of  rhodochrosite  has  been  called  manoanosideritb  by  Bayer  (Verb.  Nat.  Ver. 
Brtinn,  xii..  May  10, 1878).  In  appearance  it  resembles  sphsrosiderite.  An  approximate 
analysis  gave:  MnCOs  54*0,  FeCOj  38*8,  CaCOs  6*84,  MgUOa  tr.,  correspomiing  nearly  to 
2MnC03  +  FeCOs.     From  Dobschau,  Felsobanya,  Nagybanya,  Kapnik,  m  Hungary. 

Deposits  of  a  ferriferous  manganese  carbonate,  at  Mo6t*Fontaine  (Rahier),  Belgium,  are 
described  by  FirJcet,  Mem.  Soc.  Geol.  Belg.,  v.,  88,  1878  ;  BuIL  Soc.  Geol.  Belg.,  vi.,  152, 
1879.  Pienjield  has  analyzed  a  variety  from  Branchville,  Conn.,  with  16  76  FeO,  Am.  J. 
Sc.,  in.,  xviiL,  50,  1879.    For  other  intermediate  varieties,  see  Sideriie,  p.  109. 
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Hhodokite,  Min.,  p.  235. — Orvst,  Pajfiberg,  Sweden  (pajsbereite),  Sidffren,  GeoL  ¥ol 
FOrh.,  v.,  259, 1881. 

Occurrence  in  the  Ural,  Lebedef,  Verh.  Min.  Ges.  St,  Pet,  II.,  xiii.,  1,  1878. 

AnaL  (18  p.  c.  GaO  =  bustamite),  Langban,  Lindsirdm,  (Ely,  Ak.  F5rh.  Stockh.,  xxxt., 
6,  p.  57,  1880. 

A  variety  of  rhodonite  from  Franklin  Furnace,  N.  J.,  is  called  keatikgine  bj  ShefKid 
(Contrib.  Min.,  1876),  ifc  contains  6-6  p.  c.  ZnO  (=  fowlerite). 

RioNiTE.-- App.  L,  p.  14. 

Rotdolite,  Min.,  p.  497;  App.  11.,  p.»  48.— See  i>»»m*7e,  p.  90. 

RiTTiNGEKiTE,  Min.,  p.  94;  App.  II.,  p.  48.— Occurs  at  Schemnitz,  Hungary,  Beeke,  Mm. 
Petr.  Mitth.,  ii.,  94,  1879. 
See  also  Pyrostilpniie,  p.  90. 

RivoTiTE.— App.  II.,  p.  48. 

Rogersite.    J,  L,  Smith,  Am.  J.  Sc.,  III.,  xiii,  867, 1877. 

Massive.  As  a  thin  mammiilanr  crust  on  samarsldte.  H.  =r  8 '5.  Gr.  =  8*818.  Color 
white.  Analyses  (stated  to  be  only  approximate) :  1,  CbjO*  1810,  YjO,,  etc.  60*12,  E,0 
17-41  =  95-63;  2,  CbaO.  20  21,  H^O  16-84,  YaO,  undet  Considered  as  a  deoompositioD 
product  of  samarskite,  with  which,  and  with  hatchettolite,  it  occurs  in  Mitch^  Co.,  K.  C. 
learned  after  Prof.  Wm.  B.  Rogers.    [Keeds  further  examination.] 

R<EMEEITE,  Min.,  p.  655.— Orjrst.,  LOdeche,  Z.  gosammt.  Nat.,  m.,  v.,  407,  889,  1880. 

ROSPPERITE.— App.  II.,  p.  49. 

RoMEiTE,  Min.,  p.  547. — According  to  Bertrand,  the  octahedral  crjrstals  are  formed  by 
the  grouping  of  8  rhombohedral  crystals  of  90°  about  the  central  point,  Bull.  Soc.  Min.. 
iv.,  240,  1881. 

RoBooelite.  J,  Blake,  Am.  J.  Sc.,  HI.,  xii.,  81,  1876;  Genth,  ib.,  p.  82.  JT*.  J?.  Boaeoe, 
Proc.  Roy.  Soc.,  xxv.,  109,  1876.  Gmth,  Am.  Phil.  Soc.  Philad.,  xvii.,  119,  1877,  or  Z. 
Kryst.,  il,  8,  1877. 

Micaceous  in  structure;  basal  cleavage  perfect.  Scales  minute,  often  arranged  in  stel- 
late or  fan-shaped  groups.  Biaxial,  acute  bisectrix  negative,  normal  to  cleavage,  p<v 
(Des  Cloizeaux,  BuU.  Soc.  Min.,  i.,  51,  1878;  iv.,  66,  1881). 

Soft.  G.  =  2-902  (Roecoe);  2-921,  2*988,  purest  (Genth).  Lustre  pearly,  inclining  to 
submetallic.  Color  dark  clove  brown  to  greenish  brown,  dark  brownish  green.  Analy- 
ses :  1,  Genth  (after  deducting  0*85  gold,  quartz,  etc.);  2,  8,  Roscoe. 

SiOa     V,0,  AlaOa  FeaO,  MnaC  FeO  MgO   CaO  Na,0  K,0  Li,0  H,0 

1.  47-69    20-56  1410    1-67    2  00    ....    0*19    7-69    tr.  4 96  =  98T6. 

2.  41-25    28*85 VaOfi  14*34    104    145    ....     196    061    072    8-25         0  94  hygmsc. 

[water  2-12  =  101-53. 

8 28-36 VsOft  13-94    1*23    085    ....    206    0-63    092    8-87         1-22  hygrosc 

[water  2-43. 

In  his  first  paper,  Genth  gives  five  other  analyses,  made  on  material  more  or  less  impuie. 
He  also  announces  the  vanadium  as  present  as  VeOn  (=  2VaOj  +  VaOa),  but  in  the  later 
publication  regards  it  possible  that  it  is  all  VjO. ;  he  shows  that  the  mineral  is  always  more 
or  less  impure  through  mechanical  admixture,  and  on  this  ground  questions  the  borreetness 
of  Roscoe^s  results.  Genth  deduces  the  formula  K(Mg,Pe)rAl,,V9],Sii»0a,  +4aq,  which 
requires:  SiO,  49*33,  AUOs  14*09,  V,0,  20-62,  FeO  164,  MgO  1-88,  K,0  7-55,  H^O  4-94  = 
100.  Roscoe,  on  the  other  hand,  makes  the  mineral  a  vsuoado-silicate,  thus :  4A1V0«  + 
K4Siu02o  +  aq,  which  requires  :  SiOa  41-18,  V,0.  27'63,  A1,0, 15-59,  K,0  14-24,  H,0  !•» 
=  100.  B.  B.  fuses  easily  to  a  black  glass.  Gives  with  salt  of  phosphorus  a  dark  yellow 
bead  O.  F.,  and  an  emerald  green  bead  R.  F.    Only  slightly  acted  upon  by  aoida. 
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Oocnrs  intimately  mixed  with  ^Id  in  seams  (tJj  to  -^  in,  thick)  in  por^yry,  and  filling 
cavities  in  quartz,  at  the  gold  mme  at  Granite  Creek,  near  Coloma,  El  l)orado  Co.,  Cab- 
fomia;  also  from  Big  Red  Ravine,  near  Sutter's  mill,  where  gold  was  first  discovered  in 
California  (HanTcHj  Min.  Sc.  Press,  June  25,  1881).  Hanks  remarks,  that  at  the  Granite 
Creek  locality,  some  400  or  500  lbs.  of  the  mineral  have  been  discovered,  which  were  wasted 
in  the  extraction  of  the  gold. 

Genih  also  describes  (L  c.)  a  mineral  occurring  in  the  Magnolia  District,  Colorado,  as  a  thin 
earthy  incrustation,  of  a  grayish  to  olive  green  color  on  calaverite,  also  inclosed  in  quartz, 
and  giving  it  a  ffreen  color.  An  analysis  of  the  quartz  gave  :  Quartz  79 '88,  Te  1*05,  An 
0-03  =  80-46;  the  balance  (19-6  p.  c.)  is  assumed  to  belong  to  the  green  mineral  which 
forms  the  coloring  matter.  An  analysis  of  this,  after  the  deduction  of  the  quartz,  gave  (mean 
of  5  partial  analyses) :  SiO,  56-74,  Al.0, 19-62,  V,0,  778,  FeO  8*84, MgO  2-63.  Na,0  094, 
KaO  8-11,  MnO,lji20  tr.,  HaO  undet.  =  99*66.  Genth  regards  this  as  probably  closely  re- 
lated to  roscoelite,  perhaps  a  variety. 

RosELiTE,  Min.,  p.  560;  App.  II.,  p.  49.— Analyses  by  Winkler,  J.  pr.  Ch«  U.,  zvi.,  86, 
1877  (quoted  by  Weisbach,  Jahrb.  Berg.-HQttenwesen,  1877). 


As,0. 

CoO 

CaO 

MgO 
895 

H.O 

1. 

52-93 

10-56 

24-98 

8-85 

=    100-72. 

9 

62-41 

1003 

2517 

4-22 

8-22 

=    10006. 

These  correspond  to  the  formula :  RaAstOc  +  2aq  (not  8aq,  Schrauf):  if  Ca:Co:Mg  = 
10:3  : 2,  then  the  formula  gives :  As,0.  52*89,  CoO  10-25,  CaO  25*51,  MgO  8-65,  HaO  8-20 
=  100. 

Rosterite. — See  Beryl,  p.  18. 

BOSTHOKNITE.— App.  II.,  p.  4Q, 

Rnbislite.    ffeddle,  Trans.  Soo.  Edinb.,  zzix.,  112,  1679. 

A  dark  green  compact  granular  or  fine  foliated  aggregate.  G.  =  2*44.  Analysis :  SiOa 
37-85,  AUG,  10-92,  FcaO,  9*84,  FeO  9-01,  MnO  046,  CaO  4-22,  MgO  8*00,  K,0  8  33,  HaO 
16-13  =  99*70.  Completely  decomposed  by  hydrochloric  acid.  B.  B.  fuses  to  a  brown  slaf. 
From  the  granite  of  Rubislaw,  near  Aberaeen,  Scotland.  [To  be  classed  with  the  aireaoy 
too  large  list  of  doubtful  substances  of  the  so-called  *'  chlorite  group."] 

RuTiLE,  Min.,  p.  150;  App.  11. ,  p.  49. — Oryst.,  paramorphs  after  arkansite  (brookite), 
"^    ',  J.  Mi]         *  '      ' '^ 


Magnet  Cove,  vom  Bath,  J.  Min.,  1876,  897;  peeudomorphs  after  hematite,  Binnenthal,  id., 
Z.  Rr?st.,  i.,  13,  1877,  and  eighUings  from  Magnet  Cove,  Ark.,  ibid.,  p.  15.  (Ilmenorutile), 
Wschiwoi-Sce,  Ilmen  Mts.,  v.  Jeremejef,  Verb.  Min.  Ges.  St.  Pet,  II.,  xii.,  284;  xiii.,  419; 
xiv.,  289.  Associated  with  magnetite  in  parallel  position,  Binnenthal,  Seligmanny  Z.  Kryst., 
i.,  840, 1877.  In  splendent  crystals,  from  Alexander  Co.,  North  Carolina,  Hidden,  Am.  J. 
Sc.,  III.,  xxi.,  159,  1881. 

Mallard  includes  rutile  among  the  pseudo-tetragonal  minerals  (Ann.  Min.,yil.,  x., 
184, 1876) ;  see  also  Brookite,  p.  18. 

As  a  microscopic  constituent  of  rocks,  Sauer,  J.  Min.,  1879,  569  (see  zircon);  1880,  i., 
94;  1881,  i.,  227. 

Janovsky  (Ber.  Ak.  Wien,  Ixxx.,  84,  1880)  has  given  the  name  iserit  to  what  he  regards 
as  a  new  titanate.  It  was  found  amon£^  the  black  grains  of  the  so-called  '*iserin  "  of  the 
Iserwiese,  Bohemia.  It  is  distinguishea  from  the  true  iserin  by  the  absence  of  conchoidal 
fracture  and  the  brown  color.  In  thin  fragments*  it  is  honey  yellow.  Crystalline  form 
like  rutile,  occasionally  in  twins  ;  cleavaife  imperfect.  G.  =  4  52.  Analysis  :  TiOa  70  01  (J), 
FeO  28-68  (§),  MnO  141,  MgO  0-32,  Cb,0,,SiOa  0*44  =  99-73,  corresponding  to  the  for- 
mula  :  FeTiaOs.  [Groth  (Z.  Krjrst.,  v.,  40(»)  justly  remarks  that  the  mineral  is  not  far  from 
the  ferru^nous  rutile  called  nigrine,  and  that  a  more  exact  determination  as  to  form, 
homogeneity,  etc.,  is  needed  to  prove  its  independent  character.    If  it  is  an  independent 

ries  the  name  is  an  unfortunate  one,  as  tending  to  confusion  with  the  distinct  iserin, 
called  iserite.] 
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SAHiirrE.--See  Pyroxene,  p.  100. 
Sal  Auho^tiac— App.  II.,  p.  49. 

Samabskite,  Min.,  p.  520;  App.  11.,  p.  49.— Chryrt.  description,  Mitchell  Co.,  N.  Caro- 
lina, U,  S.  Dana,  Am.  J.  Sc.,  fil.,  xi.,  201,  1876. 

Analyses,  Mitchell  Co.,  N.  C. :  1,  Miss  K  H.  SwaUow,  Pioc.  Nat.  Hist  Best,  XTii., 
424,  1875.  2,  0.  2>.  Allen,  Dana's  Text-Book  Min.,  1877,  p.  840,  and  Am.  J.  Sc,  HI, 
xiv.,  130, 1877.  8,  /.  L.  Smith,  Am.  J.  Sc.,  III.,  xiu.,  362, 1877.  4,  BammeUberg,  7S.  G. 
Ges.,  xxix.,  817,  1877. 

Ta,Os      Ca^Oft  SnOa.WO,  UO,     Ce,0,(Dia,La,,OB)    Y,0,        FeO        HnO  CaO  H,0 

1.  64-96  016         9-91  UO        617 CeO  1884 TO    1408        0«    0-S8V«O   (MB, 

[inaol.  reeldue  from  cerium  oxalate  1-25  =  100-40. 
9.  (i)   1880        87B0       0*08        12*64  4*17  14-48  10-75        O'TB  0-55    IW 

[=  100-17. 

S.  55-18       0-31        10-96  4-24  14-40  11*74       1-58    MgO  tr.     0^ 

[=  9912. 
4.  G.  s  6-886   14-36        41-07       016        10*90  237  610  14-61  Fe,0„  Er.0. 10*80,  TiO, 

[0-56  (Sio^  =  tmC 

Anal,  of  Miask  samarskite,  Bammelsberg,  ZS.  G.  Ges.,  xxix.,  817,  1877. 

Examination  of  the  earths  contained  in  samarskite  from  North  Carolina :  J,  L.  Smith 
O'  mosandrum  "),  C.  R.,  Ixxxvii.,  146,  148,  881, 1878.  Delafontaine  (terbium),  Bibl.  UniT., 
n.,  Ixi.,  273,  1878  ;  uf.  (decipium,  phillipium),  ib.,  Ill,  iiL,  246,  250,  1880;  C.  R.,  xdiL, 
68,  1881.    Same  subject  discussed  by  Marignac,  BibL  Univ.,  III.,  iil,  418,  1880. 

Damour  (Bull.  Ac.  St.  Pet.,  xxiii.,  468,  1877)  shows  that  the  vietinghofite  of  r.  Lofmo- 
noesofvs  essentially  a  ferruginous  variety  of  samarskite.  Amorphous.  H.  =  5*5-6.  G.  = 
5 '53.  Color  black,  dull.  Streak  brown.  Lustre  submetaUic.  Easily  decomposed  br 
H,S04.  An  analysis  cave  :  Cb,06  51 00,  TiO,  1-84,  ZrOa  0*96,  UaO,  8-86,  Y,0,  667, 
Ce2(Di,La)aOa  157,  FeO  2300,  MnO  267,  MgO  0-83,  ign.  1-80  =  9909.  LocaUly  near 
Lake  Baikal,  in  the  Ural. 

Safomite,  Min.,  p.  472  ;  App.  II.,  p.  49. — Analyses,  from  igneous  rocks  in  Scotland, 
Heddie,  Tians.  Soc.  Edinb.,  xxix.,  91  et  seq.,  1879.    See  also  BotoUngUe,  p.  17. 

Sarawakite.  '  Frenzd,  Min.  Mitth.,  1877,  800.  Occurs  in  minute  crystals,  with  many 
planes  and  rounded  angles,  **  probably  tetragonal.''  Soft  Lustre  adamantine.  Colorless 
or  wine  jrellow  tx)  greenish  yellow.  Transparent.  Contains  antimony,  anhydrous.  Found  iD 
cavities  in  the  native  antimony  of  Borneo.    [Needs  further  examination.    Senarmontite  ?] 

Saecopside.— App.  I.,  p.  14. 

Saussutute.— -Anal.,  Midsttterfjeld,  Bergen,  Norway,  HjortdaM,  Nyt  Mag.  Nat,  xxiii., 
1877.  Analyses  quoted,  and  discussion  of  the  relations  l!etween  the  different  varieties,  /. 
D,  Dana,  Am.  J.  Sc.,  III.,  xvi.,  340,  895,  1878. 

Satnite. — See  Polydymite,  p.  95. 

ScAPOLiTE,  Min.,  p.  317;  App.  II.,  p.  50.— Analyies,  Rossie,  N.  Y.,  Bipdez,  Min.  Mitth., 
1877,  266.  Boxborouffh,  Mass.,  Becke,  1877,  267.  Various  Canadian  localities,  F,  D. 
Adams,  Am.  J.  Sc.,  111.,  xvii.,  315,  1879.  Bamle,  Norway,  MicM-IAvy,  Bull.  Soc.  Min., 
i.,  43,  1878.  Monzoni,  Kiemnheuer,  Ber.  nied.  Ges.  Bonn,  Aug.  4, 1879.  Mal^d,  Arendal, 
and  Gfouvcmeur,  Sipdcz,  Min.  Petr.  Milth.,  iv.,  265,  1881. 

Adams  calls  attention  to  the  fact  that  unaltered  scapolite  uniformly  contains  chlorine 
(up  to  2*48  p.  c).  The  presence  of  this  element  is  also  shown  by  Neminar  in  meionite, 
and  by  SipOcz  and  Becke  (L  c). 

See  also  Meionite,  p.  74. 

A  scapolite  from  Gal  way,  Ontario  Co.,  Canada,  has  been  called  oittaeioute  by  C.  T. 
Shepard  (Am.  J.  Sc.,  III.,  xx.,  54,  1880).  It  occurs  in  prismatic  crystals  in  a  limestone; 
the  color  is  black  or  gray,  from  the  presence  of  admixed  impurities.    The  pore  poiticms 
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sure  transparent  and  colorless,  H.  =  7-7-5.  [The  value  of  an  approximate  analysis  given 
is  destroyed  by  the  impurity  of  the  material  analyzed ;  thus  far  it  has  no  claim  to  be  con- 
sidered an  independent  species.] 

ScHEKLrTE,  Min.,  p.  606;  App.  II.,  p.  50.— Oryst.,  Untersulzbachthal,  etc.,  Groth^  Min.- 
Samml.  Strassburg,  j).  157,  1878. 

Absorption  bands  in  spectrum  (Ce,  La,  Di),  Cossa,  Accad.  Line.  Mem.,  III.,  iii.,  24,  81, 
1878. 

Occurrence  with  gold,  Charity  mine,  Warren's,  Idaho,  and  Golden  Queen  mine.  Lake 
Co.,  Col ,  SiUiman,  Am.  J.  Sc.,  III.,  xiii.,  451,  1877.  From  the  Victoria  Reef  mine, 
Adelong,  New  South  Wales,  Liversidge,  Proc.  Roy.  Soc.  N.  S.  W.,  Nov.  8,  1880. 

SCAOCHITE. — ^App.  II.,  p.  50. 
SCHIBMESITB.— App.  11.,  p.  50. 

Schneebergite.    A.  Breztna,  Verh.  Geol.  Beichs.,  1880,  818. 

Isometric ;  in  small  (0*5-1  mm.)  octahedrons.  Cleavage  dodecahedral  in  traces.  H.  =  6*5. 
Q-.  =4*1  (Weidel).  Lustre  vitreous  to  adamantine.  Color  hone^  yellow.  Transparent. 
Fracture  conchoidal.  Brittle.  Consists  principally  (Weidel)  of  lime  and  antimony,  with 
a  little  iron,  and  traces  of  copper,  bismuth,  zinc,  magnesia,  and  sulphuric  acid.  B.  B. 
infusible,  becomes  slightly  brown.  Insoluble  in  acids.  Found  by  Lhotsky,  at  Schneeberg, 
Tyrol,  near  the  union  of  anhydrite  (or  gypsum)  with  chalcopyrite  and  magnetite.  [Needs 
further  examination.    Perhaps  related  to  atopite,  p.  10.] 

ScHORLOiOTE,  Miu.,  p.  890. — According  to  Knop,  does  not  occur  at  Oberschaffhausen,  in 
the  Kaiserstuhl  (Z.  Kryst.,  i.,  58,  1877);  out  the  mineral  which  has  received  that  name  is 
either  a  titaniferous  melanite  or  pyroxene. 

Intimately  associated  with  melanite.  Magnet  Cove,  Ark.,  Kdnig,  Proc.  Acad.  N.  So. 
Phil.,  1876,  36. 

Schraufite.    J,  von  Schrdekinger,  Verh.  Geol.  Reichs. ,  1875, 134. 

A  mineral  resin  occurring  in  small  masses  and  in  layers,  in  the  schistose  sandstone  (Car- 
pathian sandstone),  near  Wamma,  in  Bukowina.  H.  =  3-3.  G.  =  1*0-1 -12.  Color  hya- 
cinth to  blood  red.  Translucent.  Fracture  semi-conchoidal  to  splintery.  Melting  pomt 
326%  when  decomposition  goes  on.  Partially  soluble  in  alcohol,  Denzol,  and  chloroform  ; 
completely  soluble  in  sulphuric  acid,  the  larger  portion  of  the  resin  separating  as  a  grayish- 
yellow  slimy  mass,  upon  dilution  with  water.    Analysis  by  Dietrich ; 

C  H  0 

78-81  8-82  17*37. 

Formula:  diHi.O,,  requiring  :  C  73-83,  H  8-89,  0  17*78  =  100.  With  this  resin  corre- 
spond also  a  resin  from  Mizun  and  HCflein,  and  less  closely  others  from  the  neighborhood 
of  Lemberg.  Sohr5ckinger  proposes  to  include  the  several  occurrences  under  the  name 
Schraufite,  after  Prof.  A.  Sdirauf,  of  Vienna.  The  same  resin  occurs  in  the  Libanon, 
according  to  John  (Verh.  G.  Reichs.,  1876,  255);  see  also  Bronner,  WUrtt.  Nat.  Jahresb., 
xxxiv.,  81,  1878. 

ScHEKiBEKsrrE. — Miu.,  p.  61;  App.  II.,  p.  50. 

SchrSckeringerite.— App.  II.,  p.  50. 

ScHWARTZEMBERGiTB,  Mlu.,  p.  120.— Optically  uniaxial,  negative,  Bertrcmd,  Bull  Soc. 
Min.,  iv.,  87,  1881. 

ScoLEOrrE,  Min.,  p.  428;  App.  II.,  p.  50.— Oiyst.,  lAldeeke  (J.  Min.,  1880,  ii.,  200;  1881, 
ii,  1)  distinguishes  between  the  monoclinic  (Iceland  and  Kandallah)  and  triclinic  (from  the 
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Schattige  Wichel,  Fellinen  Alp,  FarSe,  and  Etzlithal)  Tuieiies,  and  makes  them  hscms^ 
phous  with  similar  yarieties  oi  mesolite. 

Pyro-electrical  characters,  Hdnkel,  Wied.  Ann.^  vi.,  66,  1879. 

AnaL  (Bechi),  Casarzia,  Liguria,  laael,  Boll.  Com.  Geo!.,  1879,  680.  Etzlithal,  Schr^i 
Ber.  Jenaisch.  Ges.  Med.  Nat,  July  i).  1880.  Schattiffe  WidieL  Fellinen  Aln.  Ludtfk- 
J.  Min.,  1881,  u.,  19. 

SooRODiTE.  Min..  p.  574--Ory8t,  Beresofsk,  Ural,  v.  Kokseharofy  Min.  HossL,  Ti.SO:. 
1874.    Dembach,  Nassau,  v.  Lasaulx,  J.  Min.,  1876,  029;  wm  Mati,  J.  Min.,  18711,  3H 
Anal.,  Distr.  Lncma,  Peru,  Raimondi,  Min.  P6iou,  p.  228,  1878. 
Made  artiflcially,  Bouraeois  and  Vemetiil,  BulL  Soc.  Min.,  iii,  82, 1880. 
See  also  StrtngiU  and  Beddingiie. 

An  earthy  mineral,  formed  from  the  decomposition  of  arsenopyiite,  and  referred : 
scorodite,  has  been  called  jooynaite  by  i^.  v.  NordenskMd,  Occurs  with  berrl  at  Adei- 
Tschilon,  Nertschinsk.    See  v.  Kokwharof,  BoU.  Acad.  St  Pet,  ziz.,  571,  1878. 

Scolofshe.— See  lUnerite,  p.  63. 

Seebachitb,  App.  XL,  p.  60.— See  Bienehelite,  p.  67. 

Sellaite,  App.  I.,  p.  14. — The  corresponding  compound,  MgFs,  made  aztifiGiallT,  CiUfs. 
Accad.  Line.  Mem.,  III.,  i.,  38,  1876,  or  Z.  Kiyst,  u,  207,  1877. 

Corrections  of  angles  and  symbols  previously  given,  Str&uer.  Att  Accad.  Torino.  iL. 
69,  1876. 

Selwtnitb,  Min.,  p.  609;  App.  I.,  p.  19. — According  to  a  microscopic  examinatioD  ') 
ZTlrich,  a  mixture,  consisting  of  a  felsite-like  base,  with  hydrous  chroinic  oxide  and  occa- 
sional octahedrons  of  chromite,  Am.  J.  Sc.,  HI.,  xi.,  236,  1876. 

Semge3rite.  Krenner,  Ungar.  Revue,  1881,  867.  Briefly  announced  as  containing  ^l'- 
phur,  antimony,  and  lead,  and  related  to  plagionite,  from  Wolfsiberg,  in  the  Harz.  i\- 
curs  in  gray  ciystals,  with  diaphorite,  sphalerite,  and  pyrite,  at  Fdsaranya. 


Senabmomtitb,  Min.,  p.  184.— According  to  Mallard  (Ann.  Min.,  Vll.,  x.,  108,  IST^, 
pseudo-isometric,  the  crystals  being  made  up  of  48  triclinic  individuals.  The  aame  ?«'> 
ject  has  been  investigated  by  A.  Orosse-Bohle  (Z.  Kryst.,  v.,  222,  1880);  he  otuK^ndes  tht: 
the  species  is  to  be  regarded  as  monoclinic,  and  the  crystals  made  np  of  12  individuib 
(including  those  parallel,  24),  twinned  parallel  to  0  and  1 ;  he  however  suggests,  in  cosciv 
sion,  that  the  optical  anomalies  Inay  nave  another  explanation,  and  the  minend  sdll  t< 
included  in  the  isometric  system.  An  examination  of  artificial  crystals  of  arsenolite  lai 
todmilar  results. 

Sepioutb,  Min.,  p.  466. — ^A  fibrous  variety  from  Utah,  analyzed  hy  Chester,  Am.  J.  Se.. 
in.,  xiiL,  296,  1877. 

Sericitb,  Min.,  p.  487. — ^A  massive  muscovitc^  as  shown  by  JLaqwyres  (Z.  Kryst,  i^- 
244),  who  explains  the  var^ng  results  of  earlier  investigators  b^  the  greater  or  less  impa- 
rity of  the  substance  examined.  He  regards  it  as  having  owed  its  origin  to  the  alteratt  ^ 
of  feldspar.  On  the  sericite  from  the  Taunus,  see  WicJtmann,  Yem.  Nat.  Ver.  Boi£. 
xxxiv.,  1,  1877. 

Serpentike,  Min.,_p.  464  ;  App.  11. ,  p.  61.— Description  and  analyses  :  Pusansaari.  ft- 
gern,  Sehiidt,  CEfv.  Finsk.  Vet.  Soc.,  xvii.,  70,  187^75.  Z6blitx,  Greifeodorf,  Waldbcin 
Lemberg,  ZS.  G.  Ges.,  xxvii.,  681,  1875.  New  Jersey,  Berverih,  Min.  Mitth.,  1875,  H 
Vosges,  Weigand,  Min.  Mitth.,  1875,  188.  Northern  Norway,  BUteram,  J.  Min  ,  IST^ 
613.  Nordmark,  Lundsirdm,  Geol.  F5r.  FOrh.,  iii.,  191,  1876.  LIngban,  Wermland  T^ 
p.  c.  MnO),  Paijktdi,  Geol.  F6r.  F5rh.,  iiL,  351,  1877.  Verrayes,  Val  d'Aosta,  C^*» 
Accad.  Line.  Mem.,  III.,  ii.,  933,  1878.    Beichenstein,  Silesia,  Bare,  Inaug.  I>i3S.  BreslA^u 
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1879  (Z.  KzTst.,  ir.,  294>    Florida,  Mass.  (picrolite),  anal,  by  Melville,  Wadtmrth,  Bost. 
Soc.  Nat  Hk.,  XX.,  286,  1879. 

Microscopic  examination,  metaxoite,  picrofluite,  Wiik,  CEfy.  Finsk.  Yet.  Soc.,  xvii.,  8, 
1874-75. 

A  serpentinons  mineral  is  called  TOTAiarrE  by  Heddle  (Trans.  Soc.  Edinburgh,  xxviii., 
455,  497,  1878).  It  appears  as  a  pseudomorphous  substance  surrounding  malacolite,  in  a 
granular  limestone;  resembles  danburite,  from  Danbury,  Ct.  Lustre  weak,  glimmering. 
Color  pa]e  fawn,  sometimes  blue-black.  Cleavage  distinct.  Fracture  conchoidal.  Soft. 
Often  surrounded  itself  by  yellow  sreen  or  dark  gray  serpentine.  Analyses:  1,  fawn-colored 
variety;  2,  dark  blue  variety,  on  fibe  surface  oclue  yellow;  G.  =  2*84-2*898. 

SiO,     ALOt    FetO,     FeO      MnO      HgO       CaO    N%0     EtO       H,0 

1.  87iBl       0^6       ....        105       0-38       44^       6-«4       10*64    =    100*11. 

2.  8610       0*28       0*29       2*96       045       46-57       8-87       0*43       0*25       10*90    =      90-87. 

Locality  Totaig,  Boss-sbire,  Scotland.  The  author  justly  does  not  reeard  this  as  in  any 
sense  a  mineral  species  [but  whv  should  it  receive  a  name  ?].  Its  method  of  occurrence 
suggests  that  it  is  an  intermediate  product  between  the  pyroxene  and  the  final  serpentine  ; 
but  the  author  calls  attention  to  the  fact  that  it  contams  more  magnesia  than  the  last- 
named  spedes. 

Serpierite.    Des  Cknzeaust,  BulL  Soc.  Min.,  iv.,  89, 1881 ;  Bertrand,  ib. 

Ortnorhombic;  in  minute  tabular  (0)  crystals  elongated,  often  grouped  in  light  tufts,  and 
striated  in  the  direction  of  the  shorter  diagonal.  Observed  planes:  0,  7,  1,  a^o  l-{,  i^, 
probable,  and  M,  W,  H,  8-«,  all  doubtful.  J  A  /=  98"  42',  0  A 1  =  115°  82'.  Optic 
axial  plane  macrodiagonal,  bisectrix  negative.  2H  =  48"  85'-44**  20',  and  2E  =  65°  57'- 
67°  10',  red;  dispersion  p  >  v.  Color  greenish  bluish.  Transparent.  In  composition, 
according  to  Damour,  a  basic  sulphate  of  copper  and  zinc.  [Needs  further  examination 
on  the  chemical  side.]    From  Laurium,  Greece. 

Siderazot.    0,  Siltestri,  Pogg.  Ann.,  dvii.,  165, 1876. 

A  product  of  volcanic  eruption,  observed  at  Mt.  Etna  after  the  eruption  of  Aug.,  1874, 
as  a  very  thin  coating  on  lava.  Non-crystalline.  Lustre  metallic,  resembling  steel. 
Slowly  attacked  by  acids.  An  analysis  gave  :  Fe  90*86,  N  9*14  =  100,  which  corresponds 
to  FcftNs,  or  that  adopted  by  Fr6my  for  the  artificial  iron  nitride. 

SiDBRiTB,  Min.,  p.  688 ;  App.  II.,  p.  61. — AnaL,  San  Giovanni,  Val  d'Amo,  Italy, 
Oraitarola,  Boll.  Com.  GeoL,  1876,  3^.  Fels5banya,  anal,  by  Dietrich  (27-7-44-4p.  c. 
MnCO,),  Kapnik  (3*98  MnCO,),  v.  Sehrdckinger,  Verh.  geol.  fteichs.,  1877,  114.  New- 
buryport,  Mass.,  Mi88  E.  E,  Swallow,  Proc.  Bost.  Soc.  Nat.  Hist.,  xvii.,  464,  1875. 
Eartny  variety  (amorphous),  easily  soluble  in  cold  acids,  from  the  Schwelm  mine.  Muck, 
Z.  Berg.-Htltt..Sal.-Wesen,  xxviii.,  189,  1880. 

Recent  formation  at  Bourbonne-FArchambault,  Dcmbricj  C.  E.,  Ixxx.,  1300,  1875. 

See  also  Rhodochrosite,  p.  103,  for  other  intermediate  compounds. 

Sideronatrite.  Baimondi,  Min^raux  du  P^rou,  p.  212,  238, 1878.  Domeyko,  8d  ed. 
Min.  ChiU,  p.  158, 1879. 

In  crystalline  masses.  H.  =  2'5.  G.  =  2'158.  Color  dark  yellow.  Streak  pale  yellow 
to  yellowish  white.    Analysis : 

SO,      FeaOs    Na,0    H,0 
43-26     21'60     15-59    15-35,  earthy  matter  8'20,  NaCl  mechanically  mixed  1*06  =  100*06. 

Formula  Na9S04  +  [FetJSaOs  +  6aq.  Insoluble  in  water,  but  decomposed  on  heating, 
with  the  separation  of  iron  sesquioxiae.  Soluble  in  acids.  From  the  mine  San  Simon, 
Huantajaya,  province  of  Tarapaca,  Peru. 

Another  sulphate,  almost  identical  with  sideronatrite,  has  been  called  urusite  by  A.  Fren^ 
zel  (Min.  Petr.  Mitth.,  ii.,  133,  359,  1879).  Orthorhombic.  Pulverulent,  earthv;  also  in 
lumps,  but  consisting  of  minute  prismatic  crystals  with  pinacoids,  and  also  7, 1, 1-4  and  0, 
Soft.    G.  =  2 '22.    Color  lemon  to  orange  yellow.    Streak  ochre  yellow.    Transparent  in 
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minute  cirstals.   Calculatdd  formnla:  Na4[Fe,lS40i7  +  8aq  =  SOi  42*78,  FetOs  21-39,  H%0 
16-58,  H3O  19*25  =  100.    Analyses,  1,  2;  1,  after  deducting  3  p.  0.  insoluble: 


SO, 

Fe,0, 

Na,0 

H,0 

1. 

42-08 

21-28 

16-50 

1680    =      99-66. 

3. 

41-64 

22-00 

17-24 

[1912]   =    100-00. 

Insoluble  in  water,  easily  soluble  in  HCl.  Decomposed  in  boiling  water,  with  sqwiadoa 
of  FOflOs.  Found  underlying  deposits  of  iron  vitnol  (melanterito)  on  the  Urns  plateta, 
near  Sarakaja,  on  the  naphtha  island,  Tscheleken,  in  the  Caspian  Sea.  [Both  of  the  abore 
sulphates -are  near  the  uncertain  bartholomite  of  Gleve,  App.  II.,  p.  6.] 

SiderophyUite. — See  under  Mica  Group,  p.  80. 

SxEQBUsaiTE,  App.  II.,  p.  51.— Full  description  by  v.  Lasatdx,  J.  Min.,  1875, 128. 

Silaonite. — See  ChAanajuaiiie,  p.  58. 

SUberwljimathglaxiz. — See  Alaakaite,  p.  8. 

Silver,  Min.,  p.  9;  App.  II.,  p.  51. — Oryst.,  twins,  vom  Raihy  Z.  Kryst.,  iiL,  12,  1838L 
Silver  ores  from  Orenburg,  v.  Beck,  J.  Min.,  1876, 162. 

S.  B.  Wight  describes  a  supposed  alloy  of  silver  and  copper  (Ag  53  to  75  p.  c.)  of  a  light 
brass  color,  and  G.  =  9  948,  9*830;  from  the  Detroit  and  Lake  Superior  Copper  Co.,  ]£& 
Min.  J.,  XXX.,  158,  1880. 

SiMLAiTE.— App.  II.,  p.  61  (44). 

SiM0>'YrrE.— App.  I.,  p.  14;  II.,  p.  61  (8). 

SipyUte.    J.  W.  Mallet,  Am.  J.  Sc.,  III.,  xiv.,  897,  1877;  xxii.,  62, 1881. 

Tetragonal;  in  octahedrons.  1  a  1  (pyr.)  100**  45'  =  127°  (basal).  Cleavage  1,  distinct. 
Usually  imperfectly  crystalline,  or  in  irregular  masses.  H.  =  6  nearly.  G.  =4*^. 
Lustre  resinous  and  pseudo-metallic.  Color  brownish  black  to  brownish  orange ;  in  splinters 
red  brown.  Streak  light  cinnamon  brown  to  pale  grav.  Translucent.  Fracture  uneven, 
and  small  conchoidal.    Brittle.    Analysis  by  W.  G.  Brown: 

CbsOft  WO,  SnO,  ZrO,  Bb^O,  Ce,Ot  La^O,  Di.O,  UO  FeO  BeO  MgO  CaO  Na-O  K,0  H.O 
4886^      016      008       2*00       27'94t       fw       8fc$       4U6S    8-47    204    0-62    0^    2*61    0-16    0-06    S^l» 

[MnO  tr.,  LijO  ir.,  F  tr.  =  100-48. 
♦  With  TEjOb  aboat  2  p.  c.  t  With  YjOg  about  1  p.  c.  X  Dl,0„  tr.  §  Ce,0„  tr. 

Taking  together  the  acid  oxides  of  columbium  (niobium),  tantalum,  tungsten,  tin»  and 

T  It 

zirconium  as  MaOs,  and  reducing  all  the  basic  elements  to  the  form  RO,  and  neglecting 
the  water,  the  ratio  HO  :  M^Os  =  221 :  100  is  obtained,  which  corresponds  to  the  formula: 
RsMaC  +  4R9MSO7.  Mallet  prefers  to  include  the  water,  making  the  hydrogen  basic, 
and  deduces  on  this  supposition  the  formula :  BaMaOtf.  This  view,  as  he  shows,  is  sup- 
ported by  the  fact  that  m  form  sipylite  is  very  near  fergusonite. 


B.  B.  decrepitates,  and  g;1ows  brilliantly,  becomes  pale  greenish  yellow  and  opaque:  in- 

Qsible.    In  the  closed  tube  gives  oflf  acid  water.     With  borax  in  O.  F.  gives  a  yellow 

bead,  pale  on  cooling;  in  R.  F.  assumes  a  greener  tint.    Boiled  in  strong  HCl  partially 


dissolves,  the  solution  reacting  for  zirconium  with  turmeric  paper;  when  metallic  tin  is 
added  and  the  solution  diluted,  a  sapphire  blue  color  is  obtained  (columbium).  Deeompoeed 
completely,  though  slowly,  in  boiling  concentrated  sulphuric  acid.  Occurs  sparingly,  im- 
bedded in.  or  more  commonly  adherent  to,  masses  of  allanite  and  magnetite,  at  tlie  north- 
west  slope  of  Little  Friar  Mountain,  Amherst  Co.,  Virginia.  Named  from  Sipylus,  one 
of  the  children  of  Niobe,  in  allusion  to  the  names  niobium  and  tantalum. 

Delafontaine  (C.  R..  Ixxxvii.,  083,  1878)  states  that  sipylite  contains  yttrium,  erbium  (ra 
small  quantitiesS  philippium  (see  samarskite),  and  also  the  ytterbium  of  Marignac  (see 
gadolinite). 
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Skutterudite,  Min.,  p.  71;  App.  IL,  p.  51.— Anal.,  Ramsay,  J.  Ch.  Soc.,  1876, 153. 

SjffALTrPE,  Min.,  p.  70;  App.  II.,  p.  51,— Bauer  (ZS.  G.  Ges.,  xxvii.,  345,  1875)  auestions 
the  conclusion  of  Groth  as  to  the  hemihedrol  character  of  the  species,  while  the  latter 
gives  further  descriptions  (Min.-Samml.  Strassbnrg,  48,  1878)  of  hemihedral  forms. 

Found  in  Zapotlan,  Jalisco,  Mexico,  Nama,  Naturaleza,  iv.,  41,  1877. 

Discussion  ox  composition,  Eammelsberg,  Fogg.  Ann.,  clx.,  181,  1877. 

Smithsonite,  Min.,  p.  692 ;  App.  II.,  p.  52.— Zino  ore  deposits  at  Wieslooh,  Baden, 
Schmidt,  Heidelberg,  1881. 

Snaeumite.— See  AnthophylUte,  p.  7. 

Soda  Nitre  (Caliche),  Min.,  p.  692. — In  South  America,  occurrence,  exploitation,  etc., 
Y.  L'OHvier,  Ann.  Ch.  Phys.,  V.,  vii.,  289,  1876.  Anal.,  Tarapaca,  Peru,  Raimandi, 
Min.  P^rou,  p.  289  et  seq.,  1878.    Maehatiie,  Chem.  News,  xxxi,  263, 1875. 

Sodamte,  Min.,  p.  880;  App.  II.,p.  52.— Oryit.,  Is.  Laaven,  Langesundfiord,  Norway, 
^w«,  J.  Min.,  1879,  534. 

Prom  Ditr6,  Transylvania,  Koch,  Min.  Mitth.,  1877,  882  ;  J.  Min.,  BeiL-Bd.,  i.,  149, 
1880.  From  Tiahuanaco,  Bolivia,  optical  examina^on,  Feusener,  Z.  Kryst.,  v.,  581. 
1881 ;  analysis,  Bamberger,  ib.,  p.  588. 

Sommamgaite. — See  Geradorffite,  p.  51. 

Sonomaite.— See  PkkeringUe,  p.  98. 

SPATraOPYBITB.— App.  II.,  p.  62. 

Sphalerite,  Min.,  p.  48.— Oryst,  Qroth,  Min.-Samml.  Strassbnrg,  p.  28,  1878.  Sadc' 
heck,  ZS.  G.  Ges.,  xxx.,  578,  1878.    ffauiefeuiOe,  C.  R.,  xciii.,  774,  1881. 

Effect  on  indices  of  refraction  of  change  of  temperature,  and  of  curving  of  surfaces  of 
prism,  Calderon,  Z.  Kryst.,  iv.,  504,  1880;  Voigt,  ibid.,  v.,  118, 1880. 

''Faserige  blende,'*  in  p&rt  wurtzite,  v,  Laaaulx,  J.  Min.,  1876,  629.  Christophite,  St. 
Agnes,  Cornwall,  (7o/7»n5,  Min.  Ma^.,  iil,  91,  1879. 

American  blendes  containing  indnmi,  Cornwall,  Am.  Chem.,  vii.,  389,  1877;  Norwegian 
do.,  Wleugd,  Nyt.  Mag.  Nat.  Christ.,  xxiv.,  838,  1879.  Ghdlium  in  sphalerite,  from  the 
Pierrefitte  mine,  Vall6e  Argelte,  Pyr6n6es,  L,  de  Boisbaudran,  C.  R.,  Ixxxi.,  493,  1875. 

Sphsrocobaltite.  Weisbach,  Jahrb.  Berff.-Hatt.,  1877.  In  small  spherical  masses. 
Crystalline  in  structure,  both  concentric  and  radiated.  Externally  velvet  black;  within 
rose  red.  Streak  peach-blossom  red.  H.  =  4  G.  =  40a-4-18.  Formula :  CoCO,  =  CO, 
86-94,  CoO  63  06.    Analysis,  Winkler: 

CO,  CoO  Fe,0,  CaO  H,0 

84-65  68-86  8*41  180  1*22    =    99-94. 

Iron  hvdrate  is  present  in  small  quantity,  as  an  impurity.  B.  B.  in  closed  tube  becomes 
black.  Attacked  slowly  by  cold  acids;  rapidly  with  effervescence  when  warmed.  Occurs 
with  roselite  at  Schneeberg,  Saxony. 

SPHE5E.— See  Titaniie,  p.  122. 
Spiauteritb.— See  Wurtzite,  p.  182. 

Spinel,  Min.,  p.  147;  App.  11.,  p.  62.— Oryit.,  Albani  MtsL,  Italy,  Sella,  Z.  Kryst.,  h, 
233,  1877.  Polysynthetic  twins,  SxHher,  Aocad.  Line.  Trans.,  III.,  ii.,  109,  1878.  Tasch- 
kent,  v.  Jeremejef,  Verb.  Min.  Ges.  St  Pet.,  II.,  xiii.,  426;  Z.  Kryst.,  iv.,  642. 
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Determinations  of  specific  gravity,  Cimrchy  Qteol.  Mag.,  II.,  iL,  823, 1875. 
Made  artificially,  Meunierj  G.  R.,  xc,  701,  1880.    AnaL,  Monte  di  Tiriolo,  near  CkUo- 
zaro,  MaurOy  Accad.  Lino  Trans.,  ill,,  iii.,  66, 1879. 
See  also  Odhnite, 

Spodiosite.    E,  Y.  Tiherg,  Geol.  P8r.  F6rh.,  i.,  84,  1872. 

Orthorhombic.  In  prismatic  crystals,  fiattened  parallel  the  brachypinacoid,  with  the 
planes,  i-4,  7,  1,  2-1  /a  «=  132%  /a  i  =  »6%  2-t  a  2-«  =  83"  top.  H.  =5.  G.  = 
2 '94.  Lustre  dull  porcelain-like,  but  vitreous.  Color  ash  gray,  inclining  to  brown.  Stz^ak 
white.    Fracture  uneven.    Brittle. 

Analysis  by  G.  H.  LundstrOm  : 

P-Oft       CaO  F         ApjOb     CO,       H      Pe,0,    A1,0,    MnO     MgO     H,0      Ixwol. 

S4-a)       49-81        [4-71]  •       024       81)0       012       IW       111       055       2-27       S'TO       115      =     190. 
*  InclndlDg  lo98  [bat  the  analysis  Bhoald  show  an  ezccsaj. 

Disregarding  the  calcium  carbonate,  the  mineral  consists  essentiaJly  of  calcium  phos- 
phate and  calcium  fluoride,  in  the  ratio  of  5  : 4  or  SGasPfO^  +  4GaF8 ;  but  the  analvss 
nardly  gives  a  definite  decision  as  to  the  true  composition. 

B.  B.  fuses  in  the  thinnest  splinters  to  a  white  enamel;  does  not  decrepitate.  Soluble  io 
HGl  and  HNO*,  with  effervescence.  From  the  Krangrufva,  Wermland,  Sweden.  Xamed 
from  6ic6Sto?f  ash  gray,    [Perhaps  a  pseudomorph  of  apatite,  after  some  other  mineraL] 

Spodumkjib,  Min.,  p.  228.— AnalyBes :  1,  Pisani,  G.  R.,  Ixxxiv.,  1509, 1877;  2,  3,  Ddlter, 
Min.  Petr.  Mitth.,  i.,  524,  526, 1878  ;  4,  5,  Jtdien,  Ann.  N.  Y.  Acad.  Sc.,  L,  322,  1879; 
6,  PenJiM,  Am.  J.  Sc.,  III.,  xx.,  259,  1880  ;  7,  J*.  L.  Smilh,  Am.  J.  Sc.,  HI.,  xxL,  128, 
1681;  8,  Oejith,  priv.  contrib.  The  spodumene  from  Pennikoja,  in  Somero,  Finland,  has 
been  analyzed  by  Cafander,  CEfv.  Ak.  Finsk.,  xvii.,  70,  1874rn5. 

BIO,  AlaOs  FeO  MnO  CaO  MgO  LLO  E9O  Ka.O  Ucnu 

1.  Brazil,  G.  816  03-80  2788                     1*05  012  046  . . . .  6?5  . . . .  0^  . . . .  =  1011ML 

2.  Norwich  68-79  2708                    089  ....  0*78  0-21  7-04  CW  MO  ....  =  100-41. 
8.  Brazil  08*84  27*66                     115  ....  0-69 ....  TtW  ....  0-98  ....=  100-91. 

4.  Go6hen,  G.  =8'19  63-27  23-78  FcsO,  117  0*64  Oil  2-02  6-89  145  0*99  0-86  =  100^1 

5.  Chesterfield,  G.  =8186.8'201  61-86  28*48  Fe,Ot  2*78  1*04  0*79  156  6*99  1*83  0*50  0*46  =  100-68L 

6.  Branchville.  G.  =  8198            (i)  64*25  27*20  Fe,0,  0*20  . . . .  ; 7*62    tr.  0-89  0-£4  =   99«l 

7.  Alexander  Co.,  N.  C,  SiddenUe. 

G.  =  8158-3189  64*85  28*10  FcaO,  0-25 7-06  ....  060  015  =  lOO-ia 

8.  Alexander  Co.,  N.  C,  Hlddenite, 

G.  =  8-166  03-95  26*58  CfjO,  018  1*11 6*88  0*07  1-64  =  100«. 

All  of  these  analyses  correspond  more  or  less  closely  to  the  tme  formula  (D6lter)  of  the 
species,  viz. :  LiaAlitSiiOia;  note  the  chromium  found  oy  Genth  in  hiddenite  (anal.  8). 

The  variety  of  spodumene  from  Alexander  Co.,  N.  C.  (anal.  7, 8\  occurs  in  prismatic  crys- 
tals from  i  inch  to  8  inches  in  length.  The  crystals  are  often  hi£:hly  modified,  show- 
ing many  planes  not  before  observed  on  the  species;  they  are  often  twins;  the  forms  have 
been  described  by  U,  S,  Dana,  Am.  J.  Sc,  ill.,  xxii.,  179.  Perfectly  transparent,  and 
color  from  palo  yellowish  green  to  deep  emerald  green;  those  of  the  latter  color  are  Ughlr 
valued  as  gems,  having  a  |>eculiar  brilliancv,  as  compared  with  the  emerald,  in  consequence 
of  the  pleochroism;  the  largest  stone  cut  thus  far  weighs  nearly  2i  carats.  Theyoccur  in 
cavities  in  a  gneissoid  rock,  with  emerald  (q.  v,^,  quartz,  monazite,  rutile,  mica.  The  name 
hiddenite  was  given  by  Smith,  after  W.  E.  Hidden,  through  whom  they  have  been  intro- 
duced as  gems,  and  who  has  succeeded  in  finding  them  in  place  ;  those  first  found  (by  J. 
A.  D.  Stephenson)  were  of  a  pale  yellowish-green  color,  and  were  obtained  loose  in  the 
overlying  soil. 

The  ALTERATION  OF  SPODUMENE  at  Gosheu  and  Chesterfield,  Mass.,  has  been  studied  by 
Julien,  Ann.  N.  Y.  Acad.  Sc.,  i.,  818, 1879  ;  that  of  the  Branchville  mineral  has  been 
investigated  by  G,  J,  Brush  and  E.  S.  Dana,  Am.  J.  Sc.,  III.,  xx.,  267, 1880  (or  Z.  Kryst, 
v.,  192). 

According  to  Julien,  the  Chesterfield  crystals  are  often  of  immense  size,  reaching  a 
length  of  ^  inches,  and  a  diameter  of  10  or  11  inches  (see  above  4,  5,  for  analyses  of 
unaltered  material).  Julien  describes  pseudomorphs  after  spodumene  of  cym&toiite,  of 
kiUinite,  of  muscovite,  of  albite,  of  quartz,  and  of  "vein  granite."  The  substance  (see 
below)  called  cymatolite  by  Shepard,  has  a  fibrous  to  wavy  structure,  silky  lustre,  white 
color;  H.  =  1-5-3;  G.  =  2-696-2*700.    The  cymatolite  from  Goshen  was  earlier  (Bng.  Min. 
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J.,  xxiL,  217)  called  aglaite  by  the  same  author. 
2,  BarrusFarm,  Goshen;  8,  Chesterfield  Hollow. 


Analyses :  1,  Manning  Farm,  Goshen; 


SiO,    AlaO,    Fe,0,    MnO    MgO  CaO     LiaO 

1.  58-51    21-80      0-85     029     1*44  084      019 

2.  AgZatte  68-11    24-88      1'66     0-18     0-75  0-48      009 

3.  (i)  58-58    23-28      1-77     0-15     045  0-93      0-10 

*  With  nitrogenoas  organic  matter  0*44.  t  Do.  0-48. 


Na,0  KaO  H,0 

6-88  6-68  2-40»  =  99'88. 

2-57  8-38  S-Olf  =  99-61. 

9-08  4-48  2-08i  =  99-90. 

t  Do.  undet 


The  killinite  has  the  following  characters  :  fl.  =  8-5;  G.  =  2-623-2-652.  Lustre  dull 
and  greasy  to  vitreous.  Color  greenish  gray  to  olive  green  and  greenish  black.  Analysis, 
Chesterfield  Hollow : 


SiO,     AlaOs    FeO  MnO    CoO  MgO   CaO  Li,0  Na,0  K,0   H,0 
46-80    82-62    2*88    004    0-04    0 48    077    0*32    0-78    7*24    766,  organic  matter  114 

[=  100-12. 

Brush  and  Dana  describe,  from  Branchville,  Ct.,  pseudomorphs  after  spodumene,  of  a 
substance  called  fi  spodumene  (mixture  of  albite  and  eucryptite)  of  cymatoiite  (mixture  of 
albite  and  muscovite),  of  albite,  of  microcline,  of  killinite,  of  **  vein  granite."  The  orig- 
inal crystals  of  spodumene  (now  mostly  altered)  were  of  great  size,  sometimes  4  feet  lonp:, 
12  inches  wide,  and  2  to  4  inches  thick.  The  unaltered  spodumene  occurring  as  a  core  m 
many  larg:e  crystals  is  transparent,  and  either  colorless  or  of  a  fine  amethystine  purple; 
for  analysis  see  6,  above. 

The  first  product  of  the  alteration,  resulting  from  the  exchange  of  Na  for  one-half  the 
Li,  is  a  substance  called  fi  spodumene.  It  is  compact,  apparenuy  homogeneous,  with  an 
Indistinct  fibrous  to  columnar  structure.  H,  =  5-5-6.  G.  =  2-644-3 '6^.  Color  white, 
milky,  or  greenish  white.  Translucent.  Fusibility,  2-25.  Three  analyses  on  material 
from  different  crystals  gave  nearly  identical  results.  It  is  decomposed  by  HCl  into  two 
portions,  one  soluble  and  the  other  insoluble.  Analyses  by  Penfield  :  1,  of  the  original 
material;  2,  the  soluble  portion  (82-10  p.  c,  calculated  to  100);  3,  insoluble  portion  (67-66 
p.  c,  calculated  to  100) : 


1.  /5  spodumene  (|) 

2.  Soluble  part 
8.  Insoluble  part 


SiOa 
61-51 
48-13 
68-18 


A1,0, 
26-56 
40-50 
20-07 


LiaO 

8-50 

10-90 


Na,0 
814 

11-75 


KaO 

0-15 
0-47 


ign. 

0-29  =  100-15. 

....  =  100. 

....  =  100. 


The  whole  has  the  composition  (Li,Na)«iAl2SiiOi9,  or 
insoluble  part  is  albite  (Na-iAlaSioOio);  the  soluble 
portion  is  a  new  mineral  called  eucryptite  (« J,  welly 
xpvTtro^,  concealed),  and  has  the  composition  Li^AU 
SiaOfl.  Examined  under  the  microscope  in  thin  sec- 
tions (1)  parallel  to  fibres,  the  irregular  interlacing 
fibres  of  eucryptite  are  seen  imbeoded  in  albite;  (2) 
transverse  to  fibres,  the  eucryptite  forms  bands  with 
hexagonal  outline  (see  figure),  surrounded  by  albite, 
like  quartz  in  a  "  graphic  granite."  See  also  Eucryp" 
tile,  p.  44. 

The  second  stage  in  the  alteration  is  eymoMite  ;  it 
results  from  ^  spodumene,  by  the  exchange  of  K  for 
the  remaining  Li,  that  is,  the  change  of  eucryptite  to 
muscovite.  The  cvmatolite  has  a  fibrous  or  wavy 
structure.  G.  =  2*  092-2  699;  color  white  or  slightly 
pinkish.  Two  analyses  by  Penfield,  of  indepenident 
specimens,  gave  essentially  identical  results;  one  of 
tneseis: 


LiaAlaSiaOa  +  NaaAlaSi^Oie.     The 


(D 


SiO, 
60-55 
8 


A1,0. 
26-88 


MnO 
0-07 


Na,0 
812 


K.O 
8-84 


LUO 
0-17 


H,0 

1-65    =    100-28. 
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This  corresponds  to:  tNa,K,H),AlaSi«Oi„  or  (K,H)2AlaSiaO«  +  NmAl2Si40,«.  Th« 
microscopic  examination  shows  that  cymatolito  is  not,  as  preyiously  assnmed,  a  eud|^ 
mineral,  bnt,  corresponding  to  the  formula,  a  rery  uniform  me- 
chanical mixture  of  muscovite  and  albite.  In  some  sections  the 
transitions  from  fi  spodumene  to  cymatolite,  i.  c,  from  eucrrp- 
tite  to  muscovite,  are  clearly  seen.  In  other  cases  the  musoorile 
and  albite  have  each  segregated  together,  so  that  they  are  dis- 
tinct. For  example,  in  the  figure,  8  =  unaltered  qpodnmene, 
P  =fi  spodumene,  c  =  cymatolite,  ^  =  mica,  a  =  albite. 

As  further  steps  in  the  alteration  there  result :  albite,  oftec 
fibrous,  like  /i  spodumene,  also  muscovite,  and  p^ranular  micro- 
cline.  Still  agam  pseudomorphs  occur  of  killinite.  This  often 
retains  the  structure  of  the  spodumene.  The  color  is  light  bluish 
green,  to  oil  green  and  dark  grass  green.  Analyses:  1,  PenfieM, 
of  variety  showing  prismatic  structure ;  2,  Dewey,  of  compact 
variety. 


1. 


SiO, 

A1,0. 

FeaO, 

FeO 

MnO 

CaO 

K,0 

Na,0 

Li,0 

H,0 

48-93 

84-73 

0-54 

0-83 

0-64 

. .  •  < 

9-64 

0-85 

.  •  • « 

604  =  10019. 

53-47 

82-86 

0-79 

0-42 

0-72 

0-17 

7-68 

0-44 

0-04 

407  =  lOOlt 

The  examination  of  thin  sections  under  the  microscope  showed  a  slight  want  of  homo- 
geneity, and  also  revealed  a  very  fine  scaly  micaceous  structure ;  the  kOlinite  ia  doabtless 
to  be  regarded  as  an  impure  compact  muscovite,  like  most  other  members  of  the  piniie 
group. 

The  following  scheme  explains  the  above  changes  of  the  spodumene,  supposing  an  ex- 
change of  the  alkali  metal: 


2[Li2AlaSi40ia]  =  [LiaAlaSiaOa  +  NaaAlaSieOiJ  /5  spodumene. 
Spodumene  Eucryptito  Albite 

=  [(K,H),AlaSi308  +  NaaAUSieOie]  cymatolite. 
Muscovite  Albite 

—  rK-  TT\  Ai  Qi  n    A.     i  NaaAlsSieOiB  albite, 

-  (K,ll)aAlabiaU8  +     j  ^j.  K,Al,Si.Oxe  microcllne. 

Muscovite 
(or  killinite.) 

For  further  explanations  reference  must  be  made  to  the  original  papers. 

Stannite.— Min.,  p.  68  ;  App.  II.,  p.  52. 

Staurolite,  Min.,  p.  888  ;  App.  II.,  p.  52.— Oryst.,  v.  Kokwliarof,  Min.  RnssL,  viL, 
159,  1875;  viii.,  110,  1881. 

New  twins  and  drillings,  Fannin  Co.,  Ga.,  E,  8.  Band,  Am.  J.  So.,  IIL,  xL,  384, 
1875. 

A  related  mineral  is  called  xaxtholitb  by  SeddU  (Min.  Mag.,  iii.,  59,  1879).  In 
rough  nodular  crystels  (monoclinic  ?),  imbedded  in  biotite.  Cleavage  in  one  direction  dis- 
tinct, n.  =  6*7.  Lustre  vitreous  to  pearly.  Color  yellowish  brown.  Fracture  conchoidal. 
Analysis : 


SiOa 
(i)    27-12 


AlaOa 

45-91 


Fe,03 
8-64 


FeO 
6-91 


MnO 
0-53 


CaO 
8-67 


MgO 
4-41 


H,0 
2-88 


0-09   =    10016. 


The  material  analyzed  was  not  free  from  biotite.  The  larger  crystels  often  contain 
small  imbedded  crystels,  with  one  perfect  cleavage,  and  of  a  dark  green  color,  which,  it  is 
thought,  may  perhaps  be  the  same  mineral.  Found  with  wollastonite,  garnet,  and  zircon, 
near  MilJtown,  Loch  Ness,  Scotland. 

[The  composition  of  the  mineral,  as  remarked  by  Heddle,  is  essentially  that  of  stauro- 
lite, and  as  the  want  of  perfect  homogeneity  in  the  material  analyzed  is  admitted,  uid  as 
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stanrolite  is  a  species  which  is  conspicuous  for  its  inclosing  imptirities,  no  good  reason  can 
be  given  for  separating  this  mineral  from  it.    It  does  not  deserre  a  name.] 

SteatargUliteb  E.  E.  Sehmid,  Ber.  Med.-Nat.  Ges.  Jena,  July  9,  1880.  A  doubtful 
Bubstanoe,  filling,  with  quartz  and  ferrite,  the  small  amygdaloidal  cayities  in  the  porphy- 
ritic  rocks  of  the  HGllekopf ,  at  Eammerberg,  and  of  the  Tragberg,  at  Langewiesen,  near 
nmenau.  Massive,  earthy.  H.  =  1-26.  G.  =  2-2d-2-46.  Color  white  to  light  green. 
Feel  greasy.  B.  B.  fuses  to  a  greenish  my  black  specked  enwnel ;  yields  mucu  water  in 
the  tube,  becoming  black,  and  giving  a  bituminous  odor.  Analyses  :  1,  green,  HOllekopf 
(insol.  6  p.  c);  3,  green,  Tragberg;  8,  white,  HfiUekopf  (insol.  about  2  p.  c.) : 

SiOa  Fe,0.  Al.Os  FeO  MgO  OaO  HaO 

1.  G.  =  2-287    87-20  25-56  809  8-78  15-66  0-98  870*  =  99-86. 

2.  G.  =2-465    82-77  1773  1112  1251  14-19  091  9-77+  =  99-00. 
8.  G.  =2-307    38-67  2472  1069  0-95  12*95  186  9-65i  =  98  99. 

•  In  vacuo,  at  ordinary  temperature  I'M  ;  at  100**  8-90.        t  Do.  4-Si,  2-68.        t  Do.  0*70, 7-87. 

[The  author  justly  remarks  that  the  material  analyzed  was  not  homogeneous.  This  is 
not  a  mineral  species.    Compare  delessite,  hullite  (this  App.,  p.  60),  etc.] 

Ste^eite^-See  Mordenite,  p.  88. 

Stkphanitb,  Min.,  p.  106 ;  Apn.  11.,  p.  53.— Oryst.,  Freiberg,  Saxony,  Groth,  Min.- 
Samml.  Strassburg,  p.  69, 1878.    Frzibram,  Vrha,  Z.  Kiyst.,  v.,  418,  1881. 
AnaL,  Frzibram,  Kolar,  Z.  Kryst.,  v.,  485,  1881. 

Stbkoobite,  Min.,  p.  561.— AnaL,  Guanape  Islands,  Baimondi,  Min.  P6rou,  p.  28, 1878. 

Steblingitb.— App.  II.,  p.  58  (15), 

Sternbeboite,  Min.,  p.  54. — ^Recent  analyses  of  minerals  identical  with  or  closely  related 
to  stembergite:  1,  Joachimsthal,  Rammelsberg,  Min.  Chem.  2d  ed.,  p.  66, 1875;  2,  Andre  - 
-^ ^         '       Z.  Kr    ■     -    - 


asberg.  Strong,  J.  Min.,  1878,  794;  8,  Joachimsthal,  Janovsky,  Z.  Kryst.,  iiL,  187,  1878; 
4,  Freiberg  (argyrop^rrite  of  Weisbach,   see  below),  Winkler,  Jahrb.  Berg.-Hur 
6,  6,  Joachimsthal  (fneseite  of  Yrba,  see  below),  Preis,  Z.  Eryst.,  iii.,  187,  1878. 


s 

35-27 

Fe 

29-10 

35-97    =    100-34. 

80-71 

82-89 

35-89,  Cu  0-19  =  99-74 

88-14 

30-03 

84-67,  SiO,  1-32  =  99-16. 

82-81 

29-75 

36-28  =  98-84. 

88  0 

29-1 

37-4    =99-5. 

33-9 

27-6 

37-3    =98-8. 

1. 

2. 
8. 

4.  Areiyropyriie,  G.  =  4*206 

5.  Frieseite 

6.  FrieaeUe 

To  the  above  analyses,  which  show  a  continual  increase  in  sulphur  and  iron,  and  a  corre- 
sponding decrease  in  silver,  Yrba  (Z.  Kryst.,  iiL,  186)  adds  the  argeniotwrite  of  v.  Walters- 
hausen,  which  gave  him  S  34-2,  Ag  26*5,  Fe  39*3  ;  Schrauf  (Ber.  Ak.  Wien,  Iziv.,  192, 
1871)  has  shown  that  this  is  not  a  pseudomorph  (Min.,  p.  39),  but  an  independent  species 
(G.  =  5-53)  isomorphous  with  stembergite.  According  to  Streng  (J.  Min.,  1878,  785),  who 
describes  crystals  of  "Silberkies"  from  Andreasberg  (anal.  2  above),  the  composition  of  the 
above  series  of  minerals  may  be  expressed  by  the  general  formula  AgaS  +  i>FenSn  ■«- 1,  of 
which  the  first  member  is  acanthite,  and  the  second  pyrrhotite;  on  the  ground  of  this 
relation  he  is  led  to  suggest  that  the  latter  mineral  maybe  only  pseudo-hexagonal  (ortho- 
rhombic),  and  then  it  would  be  isomorphous  with  acanthite.  Yrba  regards  this  sugges- 
tion as  not  improbable. 

Weisbach's  argyropyrite  (anal.  4,  above)  occurs  at  the  Himmelftlrst  mine,  at  Freiberg,  in 
small  crystals,  orthorhombic  but  pseudo-hexagonal,  through  twinning.  Cleavage  basal, 
perfect.  H.  =2.  G.  =  4*206.  Color  on  fresh  fracture  yellow  bronze.  Kot  brittle. 
Weisbach  sAao  found  smaller  crystals  of  similar  form  and  color  at  Marienberg.  H.  =  4. 
G.  =4-06-4-12.    Brittle. 
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Vrba's  frieseite  (anal.  5,  6,  above)  is  from  Joachimsthal,  Bohemia.  In  small,  thick,  tabs- 
lar,  and  rectangular  crystals;  orthorhombic,  and  very  near  stembergite  in  angle,  also  simi- 
larly twinned  parallel  I{I  a  /  =  US'*  20'^.  Cleavage  basal,  peiiect.  In  thin  lamina, 
flexible.  Color  pinchbeck  brown  to  blackish  brown.  In  very  thin  plates  dark  greenish 
gray,  translucent.  H.  about  2.  G.  =  4*217.  Associated  with  dolomite,  smaltite,  pynho- 
tite,  proustite,  rittingerite.    Z.  Kryst.,  ii.,  168,  1878;  iii.,  186, 1878;  v.,  420,  1881. 

Stelefeldtite.— Min.,  p.  188;  App.  II.,  p.  58. 

Btibianlte.    E.  Goldsmith,  Proc.  Acad.  Nat  Sc.  Philad.,  1878,  154. 

An  idteration  product  of  stibnite,  from  Victoria,  Australia.  Massive,  porous.  Ookir 
reddish  yellow,  of  powder  pale  yellow.  Lustre  dull.  H.  =6.  G.  =  3-67.  AnaljaB  by 
W.  H.  Dougherty  (l.c.) :  SbaO.  81  21,  H^O  446,  gangue  18-56.  After  deduction  of  the 
impurities :  bbaOt  94*79,  HaO  5*21  =  100,  which  corres^nds  to  the  formula  Sb,Oa  +  HsO. 
[So  obviously  impure  a  material  cannot  rank  as  a  species.  It  is  near  stibioonite,  bat»  ao- 
cording  to  Goldsmith,  contains  only  SbsOft.] 

Stibioonite,  Min.,  p.  188.— Anal,  (by  Santos)  of  a  related  mineral  from  Sevier  Go.,  Ar- 
kansas, MdUet,  Chem.  Kews,  xxxvi.,  167,  1877.  Borneo,  Frenzel,  Min.  Mitth.,  1877,  298L 
Chayramonte,  Cajamarca,  Peru,  Raimcndi,  Min.  P^u,  p.  196,  1878. 

In  extensive  deposits  in  Sonora,  Mexico,  E,  T.  Cox,  Am.  J.  So.,  III.,  xx.,  421,  VSSfk 

Stibiofekbite.— App.  II.,  p.  58. 

Stibiotriabgentite,  Stibiohexargentite. — App.  I.,  p.  15. 

StebKite,  Min.,  p.  29  ;  App.  II.,  p.  58. — Oryst.,  Amsberg,  Westphalia,  Seliamaim,  J. 
Min.,  1880,  i.,  186. 

Anal.,  Sevier  Co.,  Ark.,  Dwinington,  Amer.  Assoc.,  1877,  183.  Several  analyses,  C.  S. 
Wait,  with  description  of  occurrence  in  Arkansas,  Trans.  Amer.  Inst  Min.  Eng.,  viiL, 
48  et  ^.,  1880. 

Stilbite,  Min.,  p,  442;  App.  II.,  p.  53.— Monodinic,  according  to  v,  Lamxudx  (Z.  S[iyst.f 
ii.,  576,  1878),  and  isomornhous  with  harmotome  and  stilbite.  On  its  chemical  lelations  to 
these  species,  Freaeniua,  ib.,  iii,  42,  1878. 

AnaL  (sphsBrostilbite),  Annapolis  Co.,  l^ova  Scotia,  How,  Phil.  Mag.,  Y.,  L,  134, 1876. 
Faroe,  Reddle,  Min.  Mag.,  L,  91,  1877.  San  Piero,  Elba,  Qratiarola  and  Sansoni,  Att 
Ace.  Tosc.,  iv.,  178,  1879  ;  Scmwni,  ib.,  p.  812.  Miage  Glacier,  Mt.  Blanc,  Co99a^  Ace. 
line.  Trans.,  III.,  v.,  86, 1881. 

See  also  ForeHte,  p.  47. 

SnLPNOKELAirs,  Min.,  p.  460.— Microscop.  exam.,  Fischer,  Z.  Eryst.,  iv.,  868, 1880i 
STmLINGTTE. — App.  II.,  p.  58  (49). 

Btrengite.  A,  Niea,  J.  Min.,  1877,  % ',  G.  A.  KK^ig,  Pioo.  Acad.  Nat  Sc  Philad., 
1877,  277. 

Orthorhombic.  Observed  planes,  «,  i-%  1.  Axes,  e  (vert)  ;l :  A  =  1*1224  :  1*1855  :t 
f-S  A  »-5  =  118'  51',  i-l  A 1  =  129°  11',  1  A  1  =  101°  88'  and  US'*  36'  (terminal)  =  111' 
80'  (basal).  Cleavage  t-l,  imperfect.  Crjnstals  rare;  in  habit  and  angle  near  scorodite. 
Generally  in  spherical  and  botryoidal  forms,  aggregates  with  radiated  fibrous  structure,  and 
drusy  surface.  H.  =  8-4.  G.  =  2  87.  Lustre  vitreous,  brilliant  Color  peach-blossom 
red, 'carmine  red,  and  various  other  shades;  sometimes  nearly  colorless.  Streak  jellovish 
white.  Translucent  to  transparent.  Analyses :  1,  Kies,  im»r  deducting  0*15  insol. ;  2, 
K6nig. 


P,Oe 

Pe,0, 

H.O 

1.  EleonoreMine 

87-42 

4818 

19-40    =    100. 

2.  Rockbridge  Co. 

89-30 

42-80 

19-87    =    101*47. 
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Fopmulft  (TejJPaOe  +  4aq,  which  requires :  PaO^  87'97,  Fe,0«  42-78,  HaO  19'25  =  100. 
The  mineral  is  isomorphons  with  scorooite,  and  closely  related  in  composition  to  barran- 
dite.  In  form  also  near  reddingite.  B.  B.  fuses  readily  to  a  black  shining  bead,  coloring 
the  flame  bluish  green.  Iron  reaction  with  borax.  Dissolves  easily  in  warm  HCl ;  in  HNOs 
iBBoluble. 

Occurs  with  cacozenite,  at  the  Eleonore  iron  mine,  near  Giessen;  also  in  colorless  crys- 
tals with  eleonorite,  at  the  Bothlftuf  chen  mine,  near  Waldgirmes,  in  the  same  region.  In 
distinct  crystals,  pink  to  red,  in  cavities  in  dufrenite,  from  Rockbridge  Co.»  Va. ;  the  crys- 
tals are  dinerent  in  habit  from  those  described  by  Nies,  and  allow  of  only  approximate 
measurements.    Named  after  Prof.  A.  Streng,  of  uiessen. 

STBioovrrE.— App.  IL,  p.  58. 

Stbomexkuitk.  — 4liin. ,  p.  54;  App.  XL,  p.  54. 

STBomiANiTB,  Min.,  p.  099;  App.  II.,  p.  54.— Chyst.  description,  new  forms,  twins  like 
aiagonite,  Hamm,  Westphalia,  Z<iip0yrM,  Verb.  Nat  Ver.  Bonn,  xxxiii.,  808,  1876.  Mif- 
flin Ck).,  Penn.,  JET.  C,  Lewis,  Proc.  Ac.  Nat.  Sc.  PhiL,  1876, 11. 

Steuvttb,  Min.,  p.  551;  App.  IL,  p.  54— Chyst,  Sadebeek,  Min.  Mitth.,  1877,  118,  221; 
torn  Both,  Ber.  nieo.  Ctes,  Bonn,  Jan.  7,  1878;  anal  by  Mac  Ivor,  ib.,  Jan.  18,  1879. 

Stfltalte.    Schrauf,  Z.  Kryst.,  ii.,  245, 1878. 

Monoclinic,  with  pseudo-hexagonal  s^onmetry  (clino-hexagonal).  Ciystals  hjy?hly  modi- 
fied, 89  occurrlnff  planes;  vertically  striated  in  prismatic  zone.  Isomorphous  with  dyscra- 
site  and  chalcocite,  and  in  form  near  jordanite.  Lustre  metallic  Color  lead  gray,  with 
reddish  tin^.    Streak  blackish  lead  gray.    Fracture  uneven  to  subconchoidal. 

Composition  uncertain,  perhaps  AgiTe,  requiring  Te  22 '5,  Ag  77-5  =  100.  The  silver 
percentage  determined  approximately  with  the  blowpipe  =  72  p.  c.  (1),  =  77  p.  c.  (2). 
Easily  fusible  to  a  dark  bead,  from  wnich  a  silver  globule  is  obtamed  by  reduction  with 
soda. 

Identified  on  a  single  specimen  in  the  collection  of  the  Vienna  University;  locality 
probablv  Nagyag,  Transylvania.  Associated  with  gold  and  hessite  on  quartz.  Named 
after  StUtz,  who,  in  1808,  described  a  tellurium  mineral  from  Nagyag,  wnich  was  prob- 
ably identical  with  this,  and  called  it  tellursilberblende. 

STYPncrPE.— See  Fibroferriie,  p.  47. 

Snbdelesiite.— See  Ddessitey  p.  86. 

Sulfiixicln. — See  MelanopTUogite,  p.  74. 

Si]]£fttallophane.~See  AUophane,  p.  8. 

SuLPHATiTE.— Mln.,  p.  614;  App.  II.,  p.  64. 

SuLPHUE,  Min.,  p.  20  ;  App.  H.,  p.  54.— Oryat,  v,  Kokscharof,  Min.RussL,  vi.,  868, 
1874  vom  Bath,  Pogg.  Ann.,  dv.,  41, 1875.  Sicily,  «.  Zepharovich,  Lotos,  1876  (J.  Min,, 
1876,  561);  Orcth,  Mm.-SammL  Strassbuig,  p.  8,  262, 18TO;  Fletcher,  PhiL  Mag.,  V.,  ix., 
186,  1880. 

SusiiTMiTE,  Min.,  p.  626;  App.  II.,  p.  54.— See  LeadhOHte,  p.  67. 

Stlvanitb,  Min.,  p.  81;  App.  IL,  p.  54.— Oryst.  discussion  of  the  system  (monoclinic), 
&*ratt/,  Z.  Krvst.,1i.,  211,  1878. 

AnaL,  Grand  View  mine,  Colorado,  F.  W,  Clarke,  Am.  J.  Sc.,  HI.,  xiv.,  286,  1877. 
Smuggler  mine.  Col.,  Jennings,  Trans.  Am.  Inst.  Min.  Eng.,  vi.,  507,  1877. 

Sylvitb,  Min.,  p.  Ill ;  App.  II.,  p.  54.— Vesuvius,  Scacehi,  Att.  Accai  Napoli,  vi., 
1878  (Contrib.  Min.,  II.,  28).  A  salt  from  Vesuvius,  yielded  W,  Smith,  KCl  67-18,  NaCi 
81 01,  K,S04 1-86  =  100,  Ch.  News,  xxxvi.,  57, 1877. 
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Synobnite.— App.  IT.,  p.  54. 

Szaboite.  A.  Koch,  Min.  Petr.  Mitth.,  i,  79,  850,  1878;  von  Lasaulx,  Z.  Kirst..  iiL, 
288,  1879;  Gonnard,  BuU.  Soc.  Min.,  ii.,  150, 184,  1879. 

Triclinic ;  in  minute  (1  mm.  long,  '5  broad)  thin  tabular  (i-<)  prismatic  crystalsy  tenni- 
nated  at  one  extremity  and  vertically  striated  ;  also  aciculax.  I  aT  =  87°  15',  i-l  aI  = 
192"  34'.  H.  =6-7.  G.  =8*505.  Lustre  vitreous;  on  some  planes  tending  to  meUQie 
and  pearly.  Color  hair  brown;  in  thinnest  translucent  crystfus  brownish  red,  hyacmth 
red.    Streak  tending  to  oopper  red.    Translucent  to  opaque.    Analysis  : 

SiO,        Fe,0,(Al,0,  tr.)  CaOfMcOtr.)    Na,0  ign. 

52-85  44-70  8-]3  tr.  040    =    100^67. 

The  calculated  formula  is  Ga8[Fe«1iiSis»Oioft,  or  BSiOs ;  but  v.  Lasaulz  remarito  that  the 
iron  is  probably  mostly  present  as  FeO.  B.  B.  fuses  with  difficulty;  with  borax  an  iron 
bead.  Partially  decomposed  bv  HCl.  Belated  in  composition  to  babingtonite,  and  in  fona 
to  the  pyroxene  group;  most  closely  to  rhodonite. 

Occurs  with  pseudobi'ookite  (q.  v.)  and  tridymite,  in  cavities  in  the  andesiteof  the  Aran- 
yer  Berg,  Tranfijlvanla.  Also  on  Mte.  Calvario  (Etna),  near  Biancaville,  SiciJy;  also 
biveau-Grand,  Monte  Dore.    Named  after  Prof.  J.  Szab6,  of  Budapest 

Bzmiklte.     T,  von  SchrOckinger,  Yerh.  Geol.  Beichs.,  1877, 115. 

Amorphous,  stalactitic,  with  botryoidal  surface.  H.  =1*5.  G.  =  8*15.  Color  whitish, 
on  the  fracture  reddish  white  to  rose  red.  Fracture  earthy,  splintery.  Analyses:  l, 
Schrauf ;  2,  Dietrich,  gave : 


SO. 

MnO 

H,0 

1. 

47-48 

41-78 

10-98 

=    10013. 

2. 

47-11 

41-61 

1119 

=      99-91. 

These  correspond  to  the  formula :  MnSO*  +  HjO,  requiring:  SOs  4748,  MnO  42-01,  HjO 
10*65  =  100.  Exposed  to  damp  air  in  small  fragments  becomes  deeper  red,  and  increases 
sliffhtly  in  weight.  From  Fels6banya,  Transylvania.  Named  after  Mr.  Szmik,  Coun- 
sellor of  Mines. 

Tachtlyte,  Min.,  p.  245. — Occurrence  of  a  similar  mineral  in  the  basalt  of  Royat,  Pny- 
de-Ddme,  Oormardy  Bull.  Soc.  Min.,  ilL,  211,  1880. 

Talc.— Min.,  p.  451;  App.  II.,  p.  54. 

Talcositb.-— App.  I.,  p.  15. 

Takmite.— App.  II.,  p.  55. 

Tantalitb,.  Min.,  p.  514;  App.  II.,  p.  65.— From  North  Carolina,  Kdnig,  Froc.  Ac  Nat 
Sc.  PhiL  1876,  89.  Coosa  Co.,  Ala.,  J.  L,  Smith,  Am.  J.  Sc.,  III.,  xiv.,  823,  1877.  Yan- 
cey Co.,  N.  C,  analysis,  Comstoch  (Am.  J.  Sc.,  III.,  xix.,  131, 1880):  (f )  TaaOs  59*92,  Cb,0> 
28-68,  FeO  1286,  MnO  8*06,  MgO  0*84  =  9981.    Massive.    G.  =  6-88. 

See  also  Columbite,  p.  29. 

A  manganesian  variety  is  called  manoaktaijtalite  by  A.  K  I^ordenskidld  (Geol.  FSr. 
F6rh.,  iii.,  284,  1877).  In  orthorhombic(?)  crystals.  Cleavage  in  one  direction  distinct, 
in  two  others  less  so;  the  last  make  with  each  other  and  with  the  first-named  nearly  ridit 
angles.  H.  =  5 "5-6.  G.  =  6-8.  Lustre  vitreous.  Color  reddish  to  blackish  brown;  oy 
transmitted  light  a  fine  red. 

Composition  given  by  the  (approximate)  analysis :  Tas06(Cbj08)  85*5,  MnO  9*5,  FeO  8*6, 
CaO  1-2  =  99-8.  Formula, (Mn,Ca,Fe)Ta206,  whichrequires  :  Ta^Os  86-43, MnO  901, FeO 
3*42,  CaO  I -14  =  100.  B.  B.  unaltered;  gives  a  clear  bead  with  salt  of  phosphorus;  with 
soda  a  man^ranese  reaction.  Occurs  with  tourmaline,  petalite,  lepidolite,  microlite,  at  Ut5, 
Sweden.    [The  specific  gravity  leaves  little  doubt  that  the  mineral  contains  considerahle 
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colnmbic  acid  (say  80  p.  c),  and  is  to  be  considered  as  a  mere  yariety  of  tantalite  or  colnm- 
bite.     Compare  the  manganese  columbite  of  Branchyille,  p.  29.] 

Tapalpite. — App.  II.,  p.  55. 

TAPiOLiTB.-~Min.,  p.  518;  App.  n.,  p.  55. 

Tarapacaite.  Raimondi,  Minerauz  du  P6rou,  p.  274,  1878.  Occurs  in  minute  fragmentfl 
of  a  bruliant  yellow  color,  in  the  midst  of  soda  nitre  (caliche).  EssentiaUy  a  potassium 
chromate,  but  mixed  with  a  little  sodium  chloride,  sodium  nitrate,  and  sodium  and  potas* 
slum  sulphates.  From  the  province  of  Tarapaca,  Peru  ;  also  (Domeyko,  Min.  Chili,  8d 
ed.,  447)  in  the  natural  salt  deposits  of  the  desert  of  Atacama,  Chili.  [Needs  further 
examination.] 

Taznlte.    Domeyh),  C.E.,  Ixxxv.,  977, 1877;  Min.  Chili,  8d  ed.,  p.  208,  1879. 

Amorphous,  more  or  less  fibrous  in  structure.  Earthy.  Color  yellow.  Soluble  in  hydro- 
chloric acid.  Regarded  as  an  arsenio-antimonate  of  bismuth,  analogous  to  bindheimite, 
and  believed  to  nave  been  derived  from  the  alteration  of  some  smpharsenite  or  anti- 
monate  of  bismuth.  Very  impure,  from  the  admixture  of  varying  (][uantities  of  bismuth 
ochre.  An  analysis  gave :  BitOs  (sol.  in  HNOs)  42 '00,  BiaOa  (united  with  Sb  and  As) 
09-50,  Sb,05  5-29,  AssO,  1220,  Fe,O,700,  H,0  490,  insoL  100  =  101-89.  A  second 
analysis  gave :  BiaO.  51-35,  Sb,0»  1117,  As,05 16  54,  Fe,0,  8-70.  H^O  4-64,  insoL  (sili- 
cates) 12 'oO  =  98*80.  Obtained  with  other  bismuth  minerals  from  tiie  mines  of  Tazna  and 
of  Choroloque,  in  Bolivia.    [A  heterogeneous  substance.] 

Telaspyrine.  C.  TJ,  ST^epard,  Contrib.  Min.,  1877.  Pyrito  containing  tellurium,  from 
Sunshine  Camp,  CJolorado. 

TiXLTJRiTB,  Min.,  p.  188. — In  cracks  in  native  tellurium,  at  the  Keystone,  Smuggler 
mines,  and  as  an  incrustation  at  the  John  Jay  mine,  Colorado.  In  minute  prismatic  crys- 
tals. Cleavable  in  one  direction.  Yellow  to  white.  Composition,  TeOa.  Oenth,  Am.  PhiL 
Soo.  Philad.,  xvii.,  118,  1877. 

Tellxjrium,  Min.,  p.  19  ;  App.  II.,  p.  56. — From  various  mines  in  Bowlder  Coxmty, 
Colorado,  Genth,  Am.  PhiL  Soc.  Philad.,  xvii.,  118,  1877. 

Qenth  describes  a  peculiar  variety  from  the  Mountain  Lion  mine,  which  Berdell  has 
called  LTONTTE.  It  occurs  in  thin  plates.  H.  =  8.  G.  =  4*005.  Color  dark  gray.  Appar- 
ently homogeneous  in  appearance,  but  in  fact  containing  86  p.  c.  SiOs  and  6  p.c.  AiiOs 
(FeaO,). 

Tennantite,  Min.,  p.  104.— Anal.,  Wilhelmine  mine,  Seilauf,  in  the  Spessart,  JpRteraen, 
J.  Min.,  1881,  L,  262. 

Sandbergerite,  from  several  localities  in  Peru,  Baimondi,  Min.  P6rou,  p.  115  et  seq., 
1878. 

A  variety  of  tennantite  is  called  fredbicitb  by  -ET.  Sjogren  (GleoL  P5r.  F6rh.,  v.,  82,  1880). 
Massive,  compact.  H.  =  8  5.  G.  =  4*65.  Lustxe  brilliant,  metallic.  Color  and  streak 
iron  black  ;  sometimes  superficially  tarnished  green,  red,  brown.  Opaque.  Fracture 
uneven.    Brittle.    Analysis : 

Sn  Cu  Pb         k«        Fe 

100-16. 

Formula  approximately  4RS,  As^Sa,  or  that  of  tennantite,  with,  however,  the  unusual  con- 
stituents, lead,  tin,  and  silver.  It  also  differs  from  tennantite  in  color  and  texture.  B.  B. 
decrepitates  and  fuses  easily  to  a  black  shining  mass,  which  gives  a  copper  bead  with  soda. 
In  the  closed  tube  gives  a  sublimate  of  arsenic  trisulphide.  Attacked  slightly  by  HC!1; 
decomposed  by  strong  HNOa,  with  the  separation  of  lead  sulphide  and  arsenic  trioxide. 
Oocnis  in  small  masses  imbedded  in  geocronite.  Associated  with  galenite  at  Falu, 
Sweden. 

Texorite,  Min.,  p.  186.— Triclinic,  according  to  Kalkowsky,  chiefly  on  optical  grounds, 
Z.Kryst.,  iii.,  279,1879. 
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A  product  of  the  alteration  of  tcnorite  is  called  atelena  (atelite)  by  SeaoeM  (Att  Accad. 
Napoli,  vi.,  Dec.  18,  1873).  Observed  as  more  or  less  complete  pseudomorpbs  after  teiuK 
rite,  and  formed  by  the  action  on  the  latter  of  hydrochloric  acid;  as  a  result  the  Uack 
color  is  changed  to  green.  An  analysis  gave :  CuO  45-59,  CuCla  88*19,  HaO  and  los  16-28 
=  100.  This  corresponds  to  2CuO  +  CnCla  +  8HaO,  or  CuCla  +  2(HsCuO,)  +  HjO,  whkfa 
requires :  CuO  45-76,  CuCla  88-68,  HaO  15-56  =  100.  Found  at  Mt.  Vesuvius,  as  a  resnft 
of  the  eruption  of  April,  1873.    [T^ot  far  from  atacamite.] 

Tephboite,  Min.,  p.  259;  App.  H.,  p.  56.— Anal.,  Langban,  Sweden,  PUani,  C.  B., 
Ixxxiv.,  1511,  1877.  An  analysis  of  picrot^phroite,  from  Langban,  Wermland,  Sweden, 
cave  8,  R.  PadjkvXl:  SiO,  88-70,  MnO  5119,  CaO 0*95,  MgO  12-17,  ign.  044  =  ttS^S; 
Geol.  P6r.  F6rh.,  iii.,  851, 1877. 

Tequezquite.  Corruption  of  Tequixquitl,  a  mineral  substance  formed  of  mixtuics  of 
different  salts,  especially  sodium  carbonate,  and  sodium  chloride  ;  from  Texcoco,  Zmn- 
pango,  in  the  Valle  de  Mexico,  and  elsewhere  in  Mexico.    Naturaleza,  iii.,  289-246,  1875. 

Teteadymite,— Min.,  p.  30;  App.  II.,  p.  55. 

Tetrahbdbitb,  Min.,  p.  108;  App.  II.,  p.  55.— Oiyst.,  twins,  Kopp,  J.  Min.,  1877,  63. 
Horhausen,  Seligmann,  Z.  Kiyst.,  i.,  885,  1877 ;  uro^  Min.-Saminl.  Strassburg,  p.  66, 
1878.    Horhausen,  vom  Bath,  Z.  Kryst.,  v.,  258,  1880. 

Analyses,  Newburyport,  Mass.,  Mias  E.  H.  SwdUouf,  Proc.  Bost  Nat.  Hist  See.,  xviL, 
466,  1875.  Clara  mme,  Schappbachthal,  MutacMer,  Ann.  Ch.  Pharm.,  clxxxr.,  206. 
G&rdsjOn,  Wermland  (aphtonite),  NUson,  Z.  Kryst.,  i.,  417, 1877.  Kahl,  neaxBiber,  He^e, 
with  Co  0-50,  As  8  6,  MitaeJUer,  Jahrb.  Min.,  1877,  275.  Brixlegg,  Tyrol,  UntchJBndBecke, 
Min.  Mitth.,  1877,  273,  274  Huallanca,  Peru,  occurrence  described,  ff.  SewU,  Am.  J. 
Sc,  ni.,  XV.,  817,  1877 ;  anal,  bv  ComOock,  ibid.,  xvii.,  401,  1869.  Hungary,  HidegK 
Min.  Mitth.,  ii.,  350,  1879.  Mine  d'Araqueda,  Cajabamba,  Peru,  Ra%m(mdi,mxi.  P&ou,  p. 
.114, 1878.    Arizona  (16-23  Pb),  ClarJce  and  Owens,  Am.  Chem.  Joum.,  ii.,  178,  1880. 

Becent  formation  at  Bourbonne-les-Bams,  Baubrie,  C.  R.,  Izxx.,  468, 1875. 

A  variety  is  called  haltnofskite  by  Raimandi  (Domeyko,  5th  Append.  Min.  Chili,  1876  ; 
also  Raimondi,  Min.  PIrou,  p.  122,  1878).  Occurs  massive.  Color  gray  with  a  metallic 
lustre.  An  analysis  gave :  S24-27,  Sb  24-74,  As  0-56,  Pb  13-08,  Cu  14-87,  Ag  11  92.  Pe 
9-12,  Zn  1'92  =  100.  Kemarkable  for  its  high  percentage  of  lead.  From  the  noines  of 
Carpa  and  Llaccha  (above  anal.),  district  of  !l£ecuay,  Peru. 

Another  mineral,  near  tetrahedrite,  is  called  FRiGiDrrB  by  A.  lyAchiardi,  Rardy  errs- 
tallized  ;  generally  granular,  compact,  massive,  with  a  subconchoidal  structure.  H.  =  4. 
G.  =  4*8.  Lustre  metallic.  Color  grayish  steel.  Powder  grayish  black.  B.  B.  fuses 
easily,  yielding  copious  antimonial  fumes.    Analysis  by  A.  Funaro  : 

SiO. 

=    96-97. 

This  does  not  correspond  very  closely  with  ordinary  tetrahedrite,  nor  with  the  mineral 
called  coppite  hyBechiy  from  this  same  locality,  and  for  which  he  obtained  :  S  27-01,  Sb 
29-61,  Cu  3010,  Fe  18-08  =  99*80  (referred  to  tetrahedrite  by  D'Achiardi,  Min.  Tosc.,  ii. 
841,  1873).  [In  view,  however,  of  the  incompleteness  of  Fimaro's  analysis  (8  p.  c.  loss,  3 
p.  c.  gangue),  the  calculation  of  a  formula  has  but  little  value.]  From  the  mmes  in  the 
Valle  delFrigido,  Apuan  Alps. 

Thaumasite.  Nordemkim,  C.  R.,  Ixxxvii.,  814,  1878;  Lindstrdm,  (Etv.  Ak.  StockL. 
Nov.  13, 1878. 

Massive,  compact.  H.  =  8*5.  G.  =  1-877.  Lustre  greasy,  dulL  Color  white.  Transla- 
cent.'  Fracture  subconchoidal.  Analyses  by  Lindstr6m,  on  material  collected,  1,  by  Pol- 
heimer,  about  1805;  2,  by  NordenskiSld,  1859;  and  8,  by  Engberg,  1878  : 

SiOa  COa  SO, 

1.  9-62  6-90  1812 

2.  9-70  6-81  12-59 
8.      9-78  6-88  13-34 


s 

Sb 

Cu 

Fe 

Ni 

004 

Zn 

SiOa 

29  60 

25-59 

19-32 

12-67 

7-55 

tr. 

2-20 

CaO 

HaO 

AlaOaMgO     NaaO 

KaO 

CI 

27-43 

43-16 

017     tr.       018 

007 

0-13  =    99-78. 

27-17 

41-80 

0-17    ....     0-07 

0-07 

014  =    9e-58. 

27-24 

42-63 

013    ....     0-07 

0-10 

010  =  100-27. 
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The  foimula  cidciilated  by  LindsMm  is  CaSiOs  +  CaCOs  +  CaS04  +  14aq,  which  re- 
quires  :  SiO,  9*93,  CO,  7  28,  SO,  13-25,  CaO  27'8>,  H«0  4172  =  100.  B.  B.  swells  up, 
colors  the  flame  red,  but  infusible.  In  salt  of  phosphorus  a  skeleton  of  silica.  In  the 
dosed  tube  decrepitates  and  gives  off  much  water. 

Occurs  filling  cavities  and  crevices  at  the  Bjelke  mine,  near  Aareskuta,  Jemtland,  Sweden ; 
at  first  soft^  but  hardens  on  exposure  to  the  air.  A  fine  fibrous  chalk-white  mineral  occurs 
with  it,  and  is  regarded  as  a  decomposition  product;  H.  =  1 '5-2*5.  Composition:  SiOi 
11-85,  COa  6-86.  SO,  13-81,  CaO  25-7£  AlaO,  (Fe,0,)  2-68.  Named  from  ^av^oH^oa,  to  he 
surprised,  in  allusion  to  the  remarkable  composition. 

TOrnebohm  (quoted  by  LindstrOm)  states  that  the  material  analyzed  was  homogeneous 
under  the  microscope,  having  a  fibrous  structure.  Bertrand  (BulL  Hoc.  Min.,  iii.,  159;  iv., 
S)  states  that  he  identified  calcite,  gypsum,  and  a  third  mineral,  probably  wollastonite,  in 
thaumasite.  and  hence  regards  it  as  a  mixture ;  he  states  that  chemical  trials  by  Damour 
confirm  this  conclusion.  Nordenskifild,  however  (Geol.  F5r.  FCrh.,  v.,  270,  18w),  claims 
that  Bertrand's  observations  were  not  made  on  thepure  mineral,  and  that  the  mixture  pro- 
posed would  not  have  the  above  composition,  finally,  Cohen  confirms  by  microscopic 
examination  the  essentially  homogeneous  (J.  Min.,  1881,  ii.,  21  ref.)  appearance;  he  sepa- 
rated some  gypsum  and  a  carbonate  soluble  in  acetic  acid,  but  does  not  regard  the  matter 
as  settled.  A  further  critical  examination  is  needed,  in  view  of  the  seemingly  very  improb- 
able composition  deduced. 

Thenabdite,  Min.,  p.  615.— Province  of  Areqxdpa,  Peru,  Raimondi,  Min.  P^rou,  p.  287, 
1878.  Balchaschsee,  Central  Asia,  wm  Rath,  ZuKryst.,  iv.,  430;  Ber.  nied.  Cres.  JBonn, 
Aug.  4,  1879. 

Occurs  in  large  deposits  on  the  Rio  Verde,  Arizona,  B.  SiUiman,  Am.  J.  Sc.,  III.,  xxii., 
204,  1881.  An  analysis  of  this  by  Dunham  gave :  (J)  SO,  56-86,  Na,0  r48-021,  CaO  0-12, 
Mgp  0-02,  CI  0-10,  insol.  0-88  =  lOO. 

From  Ag^uas  Blaneas,  Atacama,  cryst.  anal.,  BdrwaM,  Z.  Kryst.,  vi.,  36, 1881. 

Thlnolitew See  Gay-LuasUe,  p.  51. 

Thomsenolite,  Min.,  p.  129;  App.  XL,  p.  SS.—See  Pachnoliie,  p.  88. 

Thomso.vite,  Min.,  p.  424 ;  App.  IT.,  p.  65.— Oryst.  form  determined  with  accuracy. 
J  A  i  =  90**  26',  c  (vert.) :  6 :  <!  =  1-0095: 1 :  0*9925,  from  Is.  Laaven,  Langesunfiord,  Nor 
way,  Brdgaer,  Z.  Kryst,  ii..  289,  1878. 

AnaL,  Grand  Marais,  Minn.,  Kdnig,  Nat.  Leisure  Hour,  1878,  No.  8.  Monzoni,  John, 
Verh.  Geol.  Reichs.,  1875,  805. 

Fieckham  and  MaU  (Am.  J.  Sc.,  III.,  xix.,  122, 1880)  describe  in  detail  the  thomsonite 
amygdules  from  the  diabase  of  Grand  Marais,  Lake  Superior.  These  occur  in  j^lace,  and 
also  as  polished  pebbles  on  the  shores  of  the  lake.  Three  varieties  are  distinguished :  I., 
opaque  white,  resembling  porcelain,  with  conchoidal  or  occasionally  fibrous  structure;  II., 
in  spherical  or  ellipsoidal  forms,  with  fibrous  radiated  structure;  sometimes  with  several 
centres,  often  fiesh-red,  with  zones  of  green,  red,  and  white  ;  III.  (called  lintonite),  struct- 
ure fine  granular,  not  radiated  or  crystalline,  and  of  green  color;  sometimes  this  variety 
forms  a  centre  surrounded  by  either  var.  I.  or  IL  Hardness  of  the  different  forms  5-6. 
G.=2-33-*>*:3o;  2**2  in  weathered  pebbles.  Analyses  by  Miss  L.  A.  Linton  :  1,  var.  I.;  2, 
var.  II. ;  8,  calculated  from  2,  on  the  assumption  that  the  true  amount  of  SiOa  is  40  "45 
p.  0.  (as  in  1),  the  remainder  being  due  to  free  quartz;  4,  var.  III. 


SiO. 

A1,0, 

Fe,0, 

FeO 

CaO 

Na,0 

K,0 

H,0 

1. 

3  40-45 

29-50 

0-23 

.... 

10-75 

4-76 

0-36 

18-98  =  99-98, 

2. 

J  460-3 

26-72 

0-81 

.... 

9-40 

3-76 

0-89 

12-80  =  99-90. 

8. 

40-45 

29-37 

0-88 

>  *  • 

10-43 

4-28 

0-42 

18-93  =  99-76. 

4. 

Idntonite,  40-61 

30-21 

.... 

0-40 

10-37 

4-06 

0-49 

13-75  =  99-89. 

The  analyses  prove  that  all  the  specimens  examined  are  the  same  species,  thomsonite. 
The  polished  pebbles  are  often  of  great  beauty,  and  are  highly  valued  fof  ornaments. 

Thoritb,  Min.,  p.  413;  App.  IT.,  p.  56. — Arendal,  Norway,  crystals  in  form  of  zircon 
(paeudomorphs),  and  analysis,  NortkneMld,  Geol.  F6r.  Farh,,  lii.,  226,  1876.  HitterC, 
LindfdrUm,  ib.,  v.,  500,  1881. 
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A  mineral  related  to  thorite,  but  differing  in  the  large jpercenta£:e  of  uranium  present, 
has  been  described  by  Collier  (Jouru.  Am.  Ch.  Soc.,  ii.,  78»  1880)  under  the  name  ttkakotho- 
EiTE.  Massive.  H.  =  5.  G.  =  4*126.  Lustre  resinous  to  subvitreous.  Color  dark  red 
brown.  Streak  yellow  brown.  Fracture  subconchoidal.  An  analysis  by  H.  B.  PatBoos 
yielded: 

SiOa        ThOa      UaO,    Fe,0,     AlaO,      PbO        CaO     MgO    Na,0     H,0 
19-38       5207       9-96       4C1       OSS       0*40       2-34       004      Oil      11-81  =  »9^ 

B.  B.  infusible.    From  the  Champlain  iron  region,  N.  Y.,  exact  locality  unlmown. 

Thkombolitb,  Min.,  p.  562.— /Sc?iratt/ (Z.  Kryst.,  iv.,  28,  1879)  obtained  G.  =  8-67,  also: 
CuO  39-44,  Fe,0«  1-05,  H^O  1656,  SbaO.  6  65,  SbaO,  82-52,  loss  3-78  =  100.  Whether 
this  is  a  true  compound  or  only  a  mixture  is  uncertain;  if  the  former,  the  mineral  bekngs 
with  the  no  less  uncertain  stetefeldtite,  partzite  (Min.,  p.  188)  and  riyoUte  (App.  n.,  p.  48). 


and  anaL,  Zirmsee,  Carinthia,  v,  Zepharovitk,  Z. 


Thueingite,  Min.,  p.  607. — Oryst 
Kryst.,  i.,  371, 1877;  u.,  195,  1878. 

Tincaloonite.  C.  U,  Shepard.  Borax  from  California,  pulyemlent  and  efflorescent,  ^ 
p.  c.  water,  Bull.  Soc.  Min.,  i.,  144. 

TiTAiriTE,  Min.,  p.  383;  App.  II.,  p.  55.— Or3rst.,  in  mica  schist,  Lama  della  Spedabc- 
cio,  Uzieili,  Accad.  Line.  Mem.,  III.,  i.,  158,  1877.  Albani  Mts.,  SeUa,  Z.  I&yst,  i,  250, 
1877.  Tyrol,  W.  J.  Lewis,  Phil.  Mag.,  V.,  iii.,  455,  1877.  Zermatt  toeenoTite),  Binize, 
Z.  Kryst.,  ii.,  310,  1878.  Finland,  F.  J.  Wiik,  Z.  Kryst.,  iL,  496;  Oroih,  Min^-SammL 
Strassburg,  p.  252,  1878.  ZOptau,  vom  Bath,  Z.  Kryst.,  v.,  255,  1880.  Ilmcn  Mts.,  r. 
Jeremefefi  Yerh,  Min.  Ges.  St.  Pet.,  11.,  xvi.,  254,  1881. 

Absorption  of  light  measured  photometrically,  Pulfrich,  Z.  Kryst,  vi.,  155,  1881. 

Optical  determination  in  thin  sections  of  rocks,  FouquS  and  Levy,  Ann.  Min.,  VH.,  xii, 
437,  1877. 

Anal.,  Waldheim,  Saxony  (0-88  Y,0,),  Sehmdger,  ZS.  G.  Ges.,  xxvii,  204»1875.  Gren- 
yille,  Canada,  Harrington,  G«ol.  Canada,  1878. 

In  enormous  crystals,  with  apatite,  from  Renfrew,  Canada,  sometimes  weighing  72  lbs. 
(Kunz). 

A  variety  of  titanitc  from  Sm&land,  Sweden,  is  called  alshedite  by  C.  W.  Blomstrand 
(Minnesskrift  Fys.  Sftllsk.  Lund,  1878,  p.  7).  Occurs  in  imperfect  crystals,  aometimes 
small,  sometimes  1-1-5  in.  in  length ;  also  massive,  imbedded  in  quartz.  Form  unoertais. 
probably  similar  to  titanite  (TopsOe);  two  cleavages  inclined  126i'*.  H.  =  3-36.  O.  =5. 
Color  pale  brown  to  ash  gray.  Opaque.  B.  B.  readily  fusible  to  a  black  bead;  soluble  in 
HCl.    Analysis :  1,  mean  of  5  more  or  less  complete  analyses;  2,  mean  of  3  analyses: 

SiOa     TiOa    SnO,  Al^O,  FogOa  YaO,    CaO    MnO    MgO  K,0,Na,0  H,0 

1.(^^)28-26    36-61    047    3-41    4-25    278    21-06    0-98    048       0*70       1-26  =  100-17. 
2.  (3)  30-61    35-86    038    347    361    257    20-51    082    0-82       0*58       1-89  =  100-68. 

The  mineral  consequently  falls  between  titanite  and  keilhauite,  and  is  not  far  from  groth- 
ite,  Min.,  p.  386. 

Titanomorphite.    A.  vonLamulx,  J.  Min.,  1879,  568;  Z.  Kryst,  iv.,  162,  1879. 

Monoclinic ;  isomorphous  with  titanite,  with  corresponding  planes  and  angles.  Usuallr 
in  granular  aggregates,  often  with  fibrous  structure,  surroundinff  kernels  of  rutile,  or  of 
rutile  and  menacc^nite  (nigrin),  or  menaccanite  alone,  from  the  alteration  of  which  it  has 
arisen.  Color  white.  Optically  biaxial  (microscope),  with  interference  figures  resembling 
those  of  titanite  (p  >  v),  2E  =  &*-50** ;  positive.    Analysis  by  Bettendorfc: 

TiOa  CaO  FeO 

74-33  25-27  tr.    =    99-59. 
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This  corresponds  to  CaTiaO*,  or  a  oaldiun  titanate.  B.  B.  fuses  to  a  CTay  glass.  With 
salt  of  phosphorus  gives  a  reaction  for  titanium;  by  HCl  partiaily,  by  H2SO4  completely 
decomposed. 

From  the  hornblende  schists  of  the  <'hohe  Bale,"  Lampersdorf,  Silesia.  La^ulx 
regards  the  white  decomposition  product  of  titanic  iron,  often  obseryed,  especiaUy  in  hom- 
blendic  rocks,  and  called  leucoxene  by  GUmbel,  as  identical  with  titanomorphite ;  this 
would  seem,  however,  to  require  further  proof.  Compare  remarks  by  C.  W.  Cross,  Min. 
Petr.  Mitth.,  iii,  401,  1880.  [According  to  Groth  (Tab.  Uebers.  Min.,  p.  118,  1882),  Krwp 
stat^  that  titanomorphite  is  identical  with  titanite.] 

TocoBNALiTB,  App,  II.,  p.  56. — Several  chloro-iodides  of  silver  and  mercu^  are  described 
by  Domeyko,  5th  App.,  p.  40,  1876;  6th  App.,  p.  80,  1878;  8d  ed.  Min.  ChiH,  p.  430  et 
seq.,  1879. 

Topaz,  Min.,  p.  876;  App.  IL,  p.  66. — Oryst.,  Framont,  and  optical  exam.,  Bertrand, 
Z.  Kryst.,  i.,  297,  1877.  Saxony  and  Bohemia,  Lojs^jres,  Z.  Kryst.,  i.,  874,  1877.  Ilmen 
Mts.,  V.  Jeremefef,  Verh.  Min.  Ges.  St.  Pet.,  II.,  xiu.,  416.  Dnrango,  Mexico,  Det  Cloi" 
zeaux,  J.  Min.,  1878,  40.  Russian,  SeligmannfZ,  Kryst.,  iii.,  80, 1878.  Mt.  Bischof,  Vic- 
toria, vom  Rath,  Ber.  nied.  Gcs.  Bonn,  Jan.  18,  1879.  Elba,  Cord,  Z.  Kryst.,  v.,  604, 
1881. 

Pseudo-orthorhombic  (monodinic),  according  to  the  view  of  MaUard,  Ann.  Min.,  VII., 
X.,  155,  1876. 

Crystallogenetic  discussion,  Scharff,  J.  Min.,  1878, 168.  Specific  gravity  determinations. 
Church,  Geol.  Mag.,  IL,  ii.,  323,  1875.  Inclosures,  CO,,  etc.,  Hartley,  J.  Ch.  Soc.,  March, 
1877,  241  ;  Erhard  and  SUlzner,  Min.  Petr.  Mitth.,  i.,  450,  1878;  A.  A.  JiUien,  J.  Amer, 
Ch.  Soc.,  iU.,  41,  1881. 

AnaL  (pycnite),  Cerro  del  Mercado,  Durango,  Mexico,  Chrustschoff,  Z.  Elrysi,  iii.,  634, 
1879.    Loss  upon  ignition,  Rammelaberg,  Wied.  Ann.,  vii.,  147,  1879. 

Altered  to  musoovite  (damourite),  Frenzd,  Mtn.  Petr.  Mitth.,  iii.,  518,  1881.  Pyrophy- 
salite  altered  to  massive  damourite,  K&rarfvet,  Fahlun,  Sweden,  AUerherg,  Geol.  Fdr. 
F5rh.,  ii.,  402, 1875. 

TosBANiTK,  Min.,  p.  742. — Liversidge  describes  the  so-called  << kerosene  shale"  of  New 
South  Wales,  and  refers  it  to  torbanite;  this  is  the  substance  called  woUongongite,  which 
name,  however,  is  not  appropriate,  as  the  specimen  described  came  not  from  WoUongong, 
but  from  Hartley,  Proc.  Roy.  Soc.  N.  S.  W.,  Dec.  8,  1880. 

Tobermorite.      HeddU,  Min.  Mag.,  iv.,  119,  1880. 

Massive,  fine  granular.  G.  =  2*423.  Color  pcde  pinkish  white.  Translucent  Analyses: 
1,  Tobermory;    2,  north   of  Tobermory,  toward  Bloody  Bay. 

MgO     K,0    NaaO    HaO 
0-47      1-46      0-86    1261  =  10019. 
....      0-57      0-89    1211  =    99-81. 

Occurs  filling  cavities  in  the  rocks  near  Tobermory,  Island  of  MulL  [Very  near  gyro- 
lite,  if  not  identical  with  it.] 

ToRBBKNiTE.— Min.,  p.  586;  App.  IL,  p.  56. 

Tourmaline,  Min.,  p.  365;  App.  II. ,  p.  56. — In  crystals  as  an  outer  shell,  enveloping 
orthoclase,  from  Port  Henry,  N.  Y.,  E.  KWiUiams,  Am.  J.  Sc.,  IIL,  xi.,  273,  1876. 

Pseudo-rhombohedral,  analogous  to  beryl  and  apatite,  according  to  the  view  of  Mallard, 
Ann.  Min.,  VIL,  x.,  150,  1876. 

Power  of  conducting  heat  and  electricity,  S,  P.  Thompson  and  0.  J.  Lodge,  Phil.  Mag., 
v.,  viii.,  18.  1879  ;  ib.,  x.,  67,  1880  ;  same  subject,  Fitzgerald,  Sc.  Proc.  BubL  Soc.,  II., 
i.,870,  1880.  Specific  gravity  determinations,  Church,  Geol.  Mag.,  IL,  ii.,  322,  1875. 
Relation  of  electrical  conductivity  to  absorption  of  light,  with  inference  to  Maxwell's 
theory,  ^S^.  P.  Thompson,  Phil.  Mag.,  V.,  xii.,  112,  1881.  Absorption  of  light  measured 
photometrically,  Pulfrieh,  Z.  Kryst.,  vi.,  151,  1881.  Electricity  produced  by  pressure, 
Jacques  and  Pierre  Curie,  C.  R.,  xcii,  186,  1881. 


SiO, 

A1,0, 

Fe,0, 

FeO 

CaO 

1. 

46-51 

240 

114 

1-85 

88-40 

2.  G. 

=  2-423  46-62 

8-89 

0-66 

1-08 

33*98 
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AnaL,  in  dolomite  at  Campo  Longo,  Elba,  Engelmann,  Z.  Eryst.,  iL,  812,  1878. 

Occurrence  of  red  tind  green  varieties  at  Wolkenburg,  Saxony,  Cre^ner,  Ber.  Ges.  Leip. 
zig,  ii.,  49  (J.  Min.,  1877,  528).  As  a  contact  mineral  adjoining  a  granite  Tein,  Mt.  WiL 
lard,  N.  H.,  ffatces,  Am.  J.  Sc.,  UI.,  xxi.,  21,  1881, 

Tbautwinitk.— App.  II,,  p.  60. 

Tridtxite,  Mm.,  p.  805 ;  App.  II.,  p.  56. — Pseudo-hexagonal  through  twinning  (tri- 
clinic),  as  shown  by  an  optical  examination  by  Schuster,  Min.  Petr.  Mitth.,  i.,  71, 1878,  and 
nearly  the  same  time  independently  by  v.  La&aulx,  7u  Eryst.,  ii.,  253, 1878. 

In  white  ashes  ejected  from  the  island  Vulcano,  Baltzer^  ZS.  G.  Ges.,  xxvii.,  57,  1875. 

Made  artificially,  HautefeuiUe,  G.  R.,  Ixxxiii.,  1188,  1194,  1878  (Bull.  Sec.  Min.,  L,  1, 
1878).  Found  with  zinc  spinel  in  a  zinc  furnace,  as  products  of  the  alteration  of  the  ziiic 
mufQes,  Schvlze  and  Sielzner,  J.  Min.,  1881,  i.,  121. 

See  fldso  Aamanite,  p.  10. 

Trinkkritb,— App.  I.,  p.  Id. 

Trifhylite,  Min.,  p.  541.— Analyses  by  S.  L.  Penfleld :  1,  Bodenmais,  Bavaria,  color 
light  blue,  G.  =  8-549;  2,  Norwich,  Mass.,  color  grayish  green,  G.  =  8-534  (Am.  J.  Sc, 
III.,  xvu.,  226,  1879) ;  3,  Grafton,  N.  H.,  color  Hght  blue,  G.  =  8-52,  ib.,  xiii.,  426,  1877. 

PjO*  FeO  MnO  CaO  MgO  Li,0  K,0  Na,0  HaO  gangue 

1.  (i)  43-18  36-21  8-96  O'lO  0-83  815  ....  0-26  0-87      0-fe    =    99-39. 

2.(1)44-76  26-40  17-84  024  0-47  9-36  ....  0'35  0-43      ....    =    09-8t 

8,(1)44-08  26-23  1821  094  059  8-79  0*83  0-12  1-47     ....    =  100  TO. 

in  I  n 

These  correspond  closely  to  the  formula :  RRPO4  =  RsPOi  +  BaPtOa,  whieh  is  thus 
proved  to  be  the  true  composition  of  the  species. 

Teiphylite— Lkthiophilitb.  G.  J,  Brwh  and  E.  S,  Dana,  Am.  J.  Sci.,  III.,  xvi.,  118, 
1878;  ibid.,  xviii.,  45,  1879. 

Orthorhombic.  Cleavage:  basal  highly  perfect;  brachydiagonal  nearly  perfect;  pTis> 
matic  interrupted,  J  a  ^  =  130°.  Massive.  H.  =  4*5.  G.  =  8-424-3-482.  JLustre  vit». 
ous  to  resinous.  Color,  salmon  color,  honey  yellow,  yellowish  brown,  light  clove  brown. 
Streak  uncolored.  Transparent  to  translucent.  Fracture  uneven  to  subconchoidal.  Optic- 
axial  plane  in  the  basal  section ;  acute  bisectrix,  positive,  normal  to  brachjpinacoid,  Ax- 
ial angle  in  oil  {n  =  1*47),  74'  45'  red,  79"  30'  blue.  Axial  colors,  d  deep  pmK,  e  (vert.)  pale 
greenish  yellow,  5  faint  pink. 

Composition  :  LiMnP04,  or  Li8p04  +  MusPsOg,  with  the  manganese  partly  replaced  by 
iron.  Percentage  composition :  PaO»  45-22,  MnO  45*22,  LijO  956  =  100.  Analyses:  1,  H. 
L.  Wells  (ib.,  xvi.,  118);  2,  S.  L.  Penfleld  (ib.,  xviii.,  47) : 


1. 


The  composition  is  analogous  to  that  of  triphylite  (q.  v.),  of  which  it  is  properiy  a  va- 
riety peculiar  in  that  it  contains  mostly  manganese  in  place  of  iron.  In  tne  closed  tube 
gives  traces  of  moisture,  turns  dark  brown  and  fuses,  but  does  not  become  macnetlf . 
Fuses  in  the  naked  lamp-flame,  and  B.  B.  gives  an  intense  lithia-red  flame,  streaked  with 
pale  green  on  the  lower  edge.  With  fluxes  reacts  for  manganese  (O.  F.)  and  iron  (B.  F.). 
Solufle  in  acids. 

Occurs  at  Branch ville,  Fairfield  Co.,  Conn.,  in  a  vein  of  albitic  granite.  In  irr^ular 
masses  intimately  associated  with  spodnmene  (and  c^atolite,  q.  v.),  also  with  eosphorite, 
triploidite,  rhodochrosite,  uraninite.    Named  from  lithium  and  <ptX6^,  friend. 

At  the  above  locality  there  is  found  a  lar^  quantity  of  a  black  mineral  derived  from 
the  alteration  of  lithiophilite,  as  shown  both  by  its  composition  and  by  the  fact  that  it 
retains  more  or  less  of  the  structure  of  the  original  mineral,  and  sometimes  incloses  a 


PaO* 

FeO 

MnO 

LiaO 

Na,0 

HjO   gangue 

0-82      0-64  =    99-78,  Wells. 

G.  =  8-478    (1)  44-67 

4-02 

40-86 

8-63 

0-14 

G.  =  3-482   (i)  45-22 

13-01 

83-02 

9-26 

0-29 

017      0-29  =  100-26,  Penfidd 
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ntvcleus  of  it.  It  is  generally 
tinge.  H.  =  3-4.  G.  =  326-3' 
^Wells,  ib.,  xvii.,  368. 


to  pitch  black,  with  sometimes  a  purple  or  violet 
Analyses :  1,  F.  P.  Dewey,  ib.,  xvii.,  367;  2,  H.  L. 


6.  =  8-805 
G.  =  8*285 


/ox     PjOa     Fe,08  Mn.08  MnO     Li,0  ALO,  CaO  K,0  Na.O  H.O  insol. 

(f)    40-66      lS-56     25-87      IIM     566      0*10     018    ....    0'l9    8*07    ....  MgO  tr.  =  99*66. 

(I)    4D'88      15*80     14*71      18*80     4*83  O'™    o-M     tr.     «-»7    n-on  -  oq-ca 


0-72    0*36     tr.     8*87    0*90  =  99*86. 


Triplitb,  Min,,  p.  543;  App.  II.,  p. 
Finsk.  Vet  Soc.,  xvii..  7, 1874-5. 


56.--Prom  Helsingfors,  Finland,  F.  J,  Wiik,  (Efv. 


Triploidite.  G.  J.  Brush  and  E,  S.  Dana,  Am.  J.  ScL,  xvi,  43, 
1878. 

MonocUnic.  Axes,  c(vert.)  :b:d  =  080367  :  0*53846  : 1 ;  /?  =  71°  66. 
Observed  planes  (see  figure) :  0(c),  i-i{b),  t-i(a),  i,  1-4  (eX  2-2  (p). 
Ja/=59^6',  c  a/=98'53',  c  a  c  ^  125'  12',  CAP=103*25', 
a  Ap  =  127"  11'.  CJiTstals  striated  vertically.  Commonly  in  crystal- 
line aggregates,  parallel-fibrous  to  columnar;  also  divergent,  or  con- 
fusedly fibrous  to  nearly  compact,  massive.  Cleavage :  orthodiagonal 
perfect. 

n.  =  4*5-5.  G.  =3-697.  Lustre  vitreous  to  greasy  adamantine. 
Color  yellowish  to  reddish  brown,  in  isolated  crystals  also  topaz  to 
wine  yellow,  occasionally  hyacinth  red.  Streak  nearly  white.  Trans- 
parent to  translucent  Fracture  subconchoidaL  The  axes  of  elastic- 
ity in  the  clinodiagonal  section  nearly  coincide  respectively  with  the 
vertical  axis  (3°  to  4**  behind),  and  a  normal  to  the  orthopinacoid.  No 
color  absorption. 

Composition :  R4PaO»,  HaO  or  RjPaOs  +  R  (OH),.  If  R  =  Mn  :  Fe  =  3  : 1,  percentage 
composition:  PaO*  31*91,  FeO  1618,  MnO  47-86,  HaO  4*05  =  100.  Analyses  of  two 
varieties  by  S.  L.  renfield  : 


1. 


P.O. 

(i)  3211 

82-24 


FeO 

MnO 

CaO 

H.O 

14-88 

48-45 

0-33 

4-08    =     99-86. 

18-65 

4*2-96 

undet 

4*09,  quartz  1-09. 

In  the  closed  tube  gives  off  neutral  water,  turns  black  and  becomes  magnetic.    Fuses 

S[uietly  in  the  naked  lamp-flame,  and  B.  B.  in  the  forceps  colors  the  flame  green.    Reacts 
or  manganese  and  iron  in  the  fluxes.    Soluble  in  acids. 

Occurs  at  Branchvillc,  Fairfield  Co.,  Conn.,  intimately  associated  with  eosphorite,  dickin- 
sonite,  lithiophilite,  and  other  species,  in  a  vein  of  albitic  granite.  In  crystalline  form 
triploidite  is  very  similar  to  wagnerite,  and  as  the  formulas  of  the  latter  species  and  of  trip- 
lite  are  closely  analogous  (RaPiO«  +  RFa),  it  is  concluded  that  the  three  species  are  isomor- 
phous;  in  j^riploidite,  the  hydroxyl  (OH)  takes  the  place  of  the  fluorine.  Kamed  from  trip- 
tite  and  eiSoif  farm,  in  allusion  to  the  close  similarity  between  the  two  species. 


Trippkeite. 
175). 


Damour  and  vom  Math,  Z.  Kryst.,  v.,  245,  1880  (or  Bull.  Soc.  Min.,  iii.. 


Tetragonal ;  c(vert.)=  0-9160.  Observed  planes  :  0,  i-t,  J,  1,  4,  8,  i-3,  f-3,  «-Sc*. 
Cleavage  parallel,  %-i  perfect,  J  a  little  less  so  (vom  Rath).  Optically  imiaxial,  positive 
(Des  Cloizeaux).    In  small  brilliant  crystals  (1  to  2  mm.),  of  a  bluish-green  color. 

According  to  a  qualitative  examination  by  Damour,  essentially  an  arsenite  of  copper 
(nCuO,As2(J,).  Easily  soluble  in  HNOa  and  fiCl.  B.  B.  in  the  closed  tube  becomes  eme- 
rald green  on  slight  heatin^^,  then  the  green  disappears  and  the  color  becomes  brownish;  on 
continaed  ignition  the  coK>r  becomes  yellowish  green  a  second  time.  Fuses  easily  to  a 
green  slag.  In  the  open  tube  gives  crystals  of  arsenic  trioade.  Occurs  with  olivemte,  as 
an  older  formation,  in  druses  in  massive  cuprite  from  Copiapo,  Chili.  Named  after  the 
young  mineralogist,  Dr.  Paul  Trippke,  who  died  June  16,  1880.  [Needs  further  examina- 
tion on  the  chemical  side.] 


Tritocfaorite*— See  Eusynehiie,  p.  44. 
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Teitojote,  Min.,  p.  412.— Brevig  and  Barkevig,  Norway,  complete  analyses,  SnaaMm, 
Inaug.  Diss.  Upsala,  1877  (Z.  Kryst.,  iii.,  200). 

Trogkeitk.— App.  I.,  p.  16;  11.,  p.  50. 

Teoilite,  Min.,  p.  57;  App.  II.,  p.  57.— Composition,  FeS  (notFerSe,  Mennier,  App.  IL, 
p.  57),  according  to  analyses  of  J,  Xawence  Bmith,  C.  B.,  lixxi.,  976, 1875. 

TscHKFFKiNiTE. — Min.,  p.  887;  App.  II.,  p.  67. 

TscHERMAEiTE,  App.  11.,  p.  57. — Conclusion  of  Hawes,  that  tschennakite  is  only  an 
ordinary  triclinic  feldspar,  confirmed  by  Bauer,  ZS.  G.  Qtes.,  xxvii,,  236  et  seq.,  1875. 

TuEGiTE. — ^Min.,  p.  167;  App,  II.,  p.  57. 

TuENEEiTE. — See  Manazite,  p.  82. 

TusQUOis,  Min.,  p.  580.— Microscopic  examination,  Bucking,  Z.  Elryst.,  IL,  163;  iiL,  81, 
1878. 
Occurrence  in  New  Mexico,  B,  SHUman,  Am.  J.  Sc.,  III.,  xxiL,  67, 1881. 

Tyreeite.  JTedcUe,  Min.  Mag.,  iv.,  189,  1881.  One  and  a  half  hondred  weight  of  the 
camelian  marble  of  Tyree,  Scotland,  dissolved  in  sixteen  gallons  of  dilute  HCl  left  as 
a  residue,  thirty  pounds  sahlite,  a  little  scapolite  and  titanite,  and  some  ounces  of  a  red 
mud.  By  decantation,  1*91  grams  of  a  powaer  of  deep  brick-red  color  was  obtained.  Of 
this  mud  sulphuric  acid  dissolyed  '78  gram,  leaving  113  insoluble.  The  last  was  analyzed, 
and  decided  to  be  an  impure  talc.  The  soluble  portion  yielded :  Fe^Os  38-22,  AUOa  8*2^ 
FeO  3-16,  MnO  039,  MgO  29 94,  CaO  221, H,0  1247,  PaO,  4-71,  SiO,  1*02  =  100*35.  To 
this  last  obviously  heterogeneous  substance  the  new  name  is  provisionidly  given.  [Cer- 
tainly no  name  ever  given  had  less  claim  for  recognition  in  the  Science  of  Mineralogy^ 

Tteoutb.— Min.,  p.  570;  App.  II.,  p.  57. 

Tsrsonite.    AUen  and  Comstoeh,  Am.  J.  So.,  m.,  xix.,  390,  1880. 

Forms  the  central  nortion  of  hexagonal  crystals,  sometimes  an  inch  or  more  in  diameter, 
showing  the  planes  U,  I,  i~2.  The  crystals  are  for  the  most  part  altered  to  bastn&site  (sea 
below).  Cleavage  basal  distinct.  H.  =  4*5-6.  G.  =  6'12-6*14.  Lustre  vitreonfl  to  resin- 
ous.   Color  pale  wax  yellow.    Streak  nearly  white.    Analyses: 

Ce»  La,Dit  F 

(})    4019  80*37  [29-44]    =    10000. 

•  Atomic  weight  141*2.  t  Joint  atomic  weight,  speclallj  detennined,  138. 

This  gives  the  ratio  Oe  +  (La,Di) :  F  =  -504  :  1*547,  corresponding  to  the  formula  (Ce, 
La,Di)2Fe>  B.  B.  blackens,  but  does  not  fuse.  In  closed  tube  decrepitates,  changes  color 
to  a  light  pink.  Insoluble  in  HCl  and  HNO,,  but  soluble  in  HsSOi,  with  evolution  of  HP. 
Occurs  in  feldspar  near  Pike's  Peak,  Colorado.    Named  after  Mr.  S.  T.  Tyson. 

The  crystals,  of  which  tysonite  sometimes  forms  a  central  zone,  consist  for  the  most  part 
or  entirely  of  hadndsite  (App.  I.,  p.  2,  also  called  hamartite  by  NordenskiOld),  which  has 
arisen  from  the  alteration  of  the  original  mineraL  Cleavage  wanting.  H.  =  4-4*5. 
G.  =  5*18-5 '20.  Lustre  vitreous  to  resinous.  Color  reddish  brown.  Streak  light  yellow- 
ish gray.    An  analysis  (l)  gave  :  Ce,0,  41*04,  (La,Di),03  34-76,  CO,  20*15,  P  imdel. 

The  joint  atomic  weight  of  the  three  metals  was  determined  to  be  140*2,  calculating  nort 
of  the  oxides  to  form  normal  carbonates,  the  remainder  as  metals,  and  estimating  the  nuo- 
rine  by  difference,  the  result  is  obtained  : 

(Ce,La,Di)a03  Ce,La,Di  CO,  F 

50*13  21-82  2015        790    =    100. 

This  corresponds  closely  to  the  formula  :  [RJFe  +  2[Ri]C»0»^  which  requires  :  (Oe,La, 
Di)a03  49  94,  Ce,La,Di  21*32,  CO,  20*07,  F  8*67  =  100.    Compare  parisite,  Min.,  p.  702. 
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Ulsxite,  Min.,  p.  506;  App.  II.,  p.  57.— Chemical  oomposition  discussed.  Row,  Chem. 
Kews,  xxxr.,  180,  1877;  Beynolds,  ib.,  p.  213. 

AnaL,  Tarapaca,  Peru,  Saimondi,  Min.  P^rou,  p.  268,  1878.  ProY.  Salta»  Argeiitine 
Repab.,  Kyle,  AnaL  Soc.  Cientif.  Arg.,  z^  169,  1880. 

Occurs  in  Keru  Co.,  Cal.,  Blake,  Am.  J.  Sc.,  in.,  xxiL,  828, 1881. 

See  also  FranldcmdUey  p.  48. 

Ullmanntte.— -Min.,  p.  73;  App.  11.,  p.  67. 

Ueaninitb,  Min.,  p.  154  ;  App.  II.,  p.  57.— Occurrence  in  Mitchell  Co.,  N.  C,  Kerr. 
Am.  J.  Sc.,  xiv.,  496,  1877;  JJiSScn,  ib.,  xxiL,  22,  1881. 

Occurs  in  small  brilliant  octahedral  crystals,  G.  =  9*22-9*28,  at  Branchville,  Conn., 
Brush  and  E,  S,  Dana  (Am.  J.  Sc.,  in.,  xvi.,  85,  1878);  analysis  (f)  by  Comslock  (ih,y 
xix.,  220,  1880) ;  U  81 -50,  Pb  3-97,  Fe  0*40,  O  13-47,  HaO  088  =  100-22.  After  the  deter- 
mination  of  the  amounts  of  UOa  and  UOs,  the  analysis  becomes  : 

UO,  UO,  PbO  FeO  H.O 

40*08  64*51  427  049  0'88    =    100-28. 

This  corresponds  to  the  formula:  8ROs  +  2R08,  with  B  =  U,PbaFea,  and  B  =  U.  B.B. 
the  mineral  reacts  with  fluxes  for  uranium,  and  on  reduction  Tields  a  globule  of  lead.  In 
the  closed  tube  gives  off  traces  of  water,  which  has  a  slightly  acid  reaction,  the  cause  of 
which  is  not  explained. 

Uranocirolte.     Weisbachf  Jahrb.  Berg.-Htlttenwesen,  1877,  Abhandl.,  p.  48. 

Orthorhombic;  form  similar  to  that  of  autunite.  Cleavace  basal  higMv  perfect;  macxo- 
diagonal  and  brachydiagonal  distinct.  G.  =  3*53.  Color  yellow  green.  Optically  biaxiaL 
Acute  bisectrix  coincides  with  e  (vert.);  axial  angle  =  15*'-20''. 

Composition :  BaU J>,Oi,  +  8aq  =  P.O.  14*00,  UO,  56-76,  BaO  15*07,  H,0  14*18  =  100. 
Analysis,  Winkler  (1.  o.) : 

PaO.  UO,  BaO  HaO 

15-06  66*86  14*57  13*99    =    100*48. 

Earlier  analyses  by  Oeorgi,  and  Uwao  Imai,  eare  confirmatory  results.  Church  ^Min. 
Mag.,  i.,  234, 1877)  finds,  that  in  vacuo  over  H,S04,  at  20""  C,  6aq  go  off;  and  the  remamder 
(2aq)  at  a  red  heat  Occurs  in  quartz  veins  near  Falkenstein,  Suon  Voigtland.  Formerly 
called  autunite  (lime-uranite). 

Ubanophane.— Min.,  p.  806;  App.  II.,  p.  67. 

U&ANOSPRXBITE. — ^App.  II.,  p.  67. 

UxANospnnTE,  App.  II.,  p.  68.— In  tabular  crystals,  combinations  of  0,  i-4,  and  ^-^  with 
two  undetermined  dome&  0  A  i-* = 0  A  i-l  =  124"  28' ;  e  (vert.) :  l:  4  =  2-9123 : 1  (ap- 
prox.) :  1.  Weis^aeh,  Jahrb.  Berg.  Hftttenwesen,  1877,  AbhandL,  p.  46  (Z.  Kryst.,  L,  fsU). 

Contains,  perhaps,  lOaq  (not.Saq),  according  to  Church,  Min.  Mag.,  i.,  236, 1877. 

Uranothorite.— See  Thorite,  p.  121. 

Ueanotil,  App.  I.,  p.  16;  11.,  p.  58.— Occurs  at  the  "  Weisser  Hirsch"  mine,  at  Neu- 
stBdtel,  Saxony.  In  capillary  crystals  and  crystalline  grpups,  also  massive,  with  fine  fibrous 
fracture.    G.  =  3*814-3*898.    Analyses :  1,  2,  Winkler : 

SiO,         UO,       Fe,0,»    CaO       H,0 

1.  13*02        63-93       8-03        518        14-56    =    99*66. 

2.  14*48       62-84       288       5-49       13-79    =    99*48. 

*  With  tr.  alumlniun  and  cobalt  oxides. 

Theformuladeduced(thatof  Boricky)isCarU,],Si,Oie  +  9aq,  which  requires  :  SiOa  14*26, 
UO,  68*46,  CaO  444,  HO,  1284  =  100.     Weiebach,  J.  Min.,  1880,  ii..  111. 
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Gmih  has  obtained  for  uranotil,  from  Mitohell  Co.,  N.  C.  {\) :  SiOt  18-72,  IJO»  86*67. 
AlaO,,  FeaO,  tr.,  PbO  0'60,  BaO  028,  SrO  018,  CaO  6  67,  PaO,  0-29,  H,0  12-OS  =  100-38, 
for  which  he  calculates  the  formnla  :  Caa(XJ0s)6Sie0si  +  18aq,  requizing :  SiO«  18*95.  UO3 
66-98,  CaO  6*51,  11,0  12-56  =  100.  Amorphous.  H.  =  2-6.  G.  =  8*881  Amer.  Chem. 
Joum.,  i.,  88, 1879. 

Urv51gyite.— See  Berrengrundiie,  p.  67. 

UruBite.— See  Sideronatrite,  p.  109. 

Vaaletb.— App.  II.,  p.  68. 

VALENnjTETB,  Min.,  p.  181— On  barite  from  Nagybanya,  Brun,  Z.  Kryst.,  t.,  106^  1886. 

Vallemite. — ^App.  II.,  p.  68. 

VANADnnTB,  Min.,  p.  184;  App.  11.,  p.  59.— Oiyit.,  Kappel,  Caiinthia,  v.  Zepharonehf 
Lotos,  1876  (J.  Min.,  1876,  661);  Kappel,  Carinthia,  Vrba,  Z.  Kryst.,  It.,  858,  1880.  Cor- 
doba,  Websks^Ber.  Ak.  Berlin,  1880,  799,  and  Z.  Kryst,  v.,  542,  1881. 

Analyses,  Wanlock-Head,  Dumfriesshiie,  Frenzel,  Min.  Petr.  Mitth.,  ill,  501  188t 
Cordoba,  BammeUbera,  Ber.  Ak.  Berlin,  1880,  661.  Occurrence  at  B61et,  Sweden,  Norden- 
8tr^  Geol.  For.  POrh.,  iv.,  209,  1878;  anal.  NordstrSm,  ib.,  iy.,  267,  1879. 

Occurrence  in  brilliant  red  crystfds  at  the  Hamburg,  and  other  mines  in  the  Silyer  Dis- 
trict, Yuma  Co.,  Arizona,  B.  JSUHman,  Am.  J.  Sc.,  III.,  xxii.,  198,  1881.  At  the  Castle 
Dome  mines,  F.  P.  Blake,  Min.  Sc.  Press,  Aug.  13  (Am.  J.  Sc.,  xxii,  410X  1881. 

Vanadiolitb.— App.  I.,  p.  16. 

Yanadite.— Min.,  p.  610;  App.  IL,  p.  69. 

Vanuzemite.  G.  U,  Sk^pard,  Contrib.  Min.,  1876.  A  product  of  the  decomposition  of 
zinc  ores  at  Sterling  Hill,  N.  J.  Occurs  in  irregular  patches  in  a  firm  ochery  aggregate. 
Massive,  with  an  even  or  conchoidal  fracture.  Color  white  ;  dull.  H.  =  2*5-8.  W.  =  2*5. 
Does  not  adhere  to  the  tongue,  but  emits  a  slight  clayey  odor  on  being  breathed  upon.  An 
analysis  gave  :  SiO,  85  64,  AlaO,  11  70,  ZnO  32'48-86-0,  H^O  14-80-19-88.  [Obviously  a 
mixture  of  white  clay  with  hydrous  zinc  silicate,  and  hence  not  a  mineral  species.] 

Yariscite,  Min.,  p.  582;  App.  II.,  p.  59.— The  mineral  called  peganite  from  MontgomeiT 
Co.,  Ark.,  is  shown  by  CTiester  (Am.  J.  Sc.,  III.,  xiii.,  295;  xv.,  207)  to  be  identical  with 
the  variscite  of  Breithaupt  (Min.,  p.  582,  and  Petersen,  J.  Min.,  1871,  857),  and  alao  with 
callainite  of  Damour  (Min.,  p.  572).  Occurs  in  crusis  consisting  of  minute  prismatie 
crystals,  in  sheaf-like aggrega&s;  also  amorphous.  Observed  planes:  /,  i-l,  M^,  O;  Ia^ 
=  114°  6'.  H.  =  1  Lustre  brilliant.  Color  deep  emerald  green,  bluish  green  to  colorless. 
Transparent  to  translucent.  B.  B.  infusible.  Analysis  (QJter  deducting  70  and  60  p.  c 
quartz) : 

PaOft  AlaOs  HaO 

(f)  44-85  81-85  2880    =    100. 

This  corresponds  to  the  formula :  AUPsOa  +  4aq^  or  the  composition  of  Tariadte^  ac- 
cording to  Petersen  (J.  Min.,  1871,  857). 
Anal,  Mdmhaeker,  Min.  Petr.  Mitth.,  ii.,  245, 1879* 

Vasite.— See  Orthiie,  p.  87. 

Venasquite.— See  Ottrdile,  p.  87. 
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Venerite.    T.  8.  Bunt,  Trans.  Amer.  Inst.  Min.  Eng.,  iy.,  825,  1876. 

Occurs  as  a  greenish,  earthy-looking  **clay  ore,"  in  irregular  layers  in  the  schists  con- 
aected  with  the  magnetite  of  Jones  mine,  near  Springfield,  Berks  Co.,  Penn.  The  purer 
Dortions  have  a  pea-green,  or  apple-green  color  when  moist;  becomes  greenish  white  on 
Srying,  and  feills  to  powder.  Under  the  microscope  is  seen  to  consist  mostly  of  minute, 
shining,  transparent  scales,  with  some  impurities.  Analysis  by  G.  W.  Hawes,  on  material 
puiifi^  by  washing,  gave:  810,  28-93,  AlaO,  18'81,  Fe,0,  5-04,  FeO  0*27,  CuO  1655,  MgO 
17'47,  HqO  1208,  insol.  6 22  =  100*87.  After  deducting  the  insoluble  portion,  this  be- 
comes  :  SiO,  80-78,  Al,Os  1467,  Fe,0,  5-35,  FeO  029,  CuO  1758,  MgO  18-55,  H.O  1288 
=r  100.     Named  in  allusion  to  the  alchemistic  symbol  for  copper. 

[The  substance  examined  is  so  evidently  wanting  in  homogeneity,  that  it  cannot  be  re- 
garded as  a  mineral  species.] 

VKTuncuMTB,  Min.,  p.  498  ;  App.  II.,  p.  59. — ^Analyses  (by  Oooch)  of  varieties  from 
Liemi,  Delaware  Co.,  Penn.,  and  Pelham,  Mass.,  and  discussion  of  the  relations  of  this 
group  of  minerals,  </•  P.  Cooke,  Amer.  Acad.  Sc,  x.,  458,  1875.  Anal.,  Walney  Island, 
rforin  Lancashire,  England,  Ptirke,  Proc.  York.  Gteol.  PoL  Soc.,  IL,  iv.,  254,  1877. 

A  related  mineral  (decomposition  product)  is  called  FBorovEBincuLiTE  by  Kdnig  (Proc. 
Ac.  Kat.  Sc.  Philad.,  1877,  269).  Imcaceous  structure.  Optic-axial  angle  small.  H.  =  2. 
G.  =  2-269.  Color  yellowish  silvery  to  bronze.  Analysis :  SiO,  8828,  AlaO,  14-88,  FcaOa 
6-36,  FeO  057,  MgO  21 -52,  H,0  (combined)  8-36,  H^O  (hygroscopic)  2054,  MnO,TiOa  tr. 
=  100*51.    Edniff  (1.  c.)  has  also  analyzed  the  jeffensite  oif  West  (Jhester,  Penn. 

Another  related  mineral,  from  Philadelphia,  is  called  PHiLABELPHrrE  by  ff,  C,  Lewis 
(Proc.  Ac.  Nat.  Sc.  Phil.,  Dec.,  1879).  Micaceous.  H.  =1-5.  G.=2'80.  Color  brownish  red. 
Inelastic,  feel  greasy;  axial  angle  81°-89°.  Analysis (|) :  SiOa  85-78,  AlaO,  15*77,  Fe^Os 
19-46,  FeO  218,  MgO  1166,  CaO  1-46,  Na,0  0-90,  K,0  6-81.  H,0  4*34,  TiO,  1-03,  V.O, 
0-37,  MnO  0-50,  NiO,CoO  0*06,  CuO  0  08,  P,0»  0-11,  Li,0,Cl,S03,  etc.  tr.  =  100-36. 
Another  analysts  by  Haines  gave :  8879  SiOa,  etc.  The  mineral  is  very  hygroscopic,  and 
on  heating  (160M60'')  expands  to  ten  times  its  volume;  a  small  fragment  exfoliating  raised 
50,000  times  its  own  weight.  Lewis  makes  a  series  of  careful  experiments  to  determine  at 
what  temmratures  the  water  is  ^ven  ofE.  KOnig  writes  the  formula  for  his  mineral  Bs[Ra J 
SiaOii  +  H«0,  and  Lewis  for  his,  KiERtlsSikOso  +  2HsO;  both  are  essentially  the  same  as 
other  varieties  alroady  described,  except  in  fjie  amount  of  water  nresent  [As  all  the  min- 
erals of  the  group  are,  undoubtedly,  decomposition  products  of  other  micas,  the  multiplica- 
tion of  names  seems  most  undesirable.] 

Vesbine.  A  name  given  by  Scaechi  to  the  material  forming  thin  yellow  crusts  on  the 
lava  of  1681,  Vesuvius,  which  is  supposed  to  contain  a  new  element  called  by  him  vesbium, 
Att  Accad,  Napoli,  Dec.  13, 1879. 

Vesuvunite,  Min.,  p.  276;  App.  II.,  p.  59. — Oryst,  Albani  Mts.,  showing  variation  in 
crystallographic  constants.  Sella,  Z.  Kryst.,  i.,  251,  1877.  Ural,  lyirassof,  Verb.  Min. 
Ges.  St.  Pet.,  IL,  xiv.,  189, 1879.  GfrotA  and  Bucking,  Min.-Samml.  Strassbui^,  p.  199, 
1878. 

Thermo-electric  character,  ffankel,  Pogff.  Ann.,  civil.,  162,  1876. 

According  to  MaUc^rd,  pseudo-tetragonal,  and  analogous  to  apophyllite  (q.  v.,  also  App. 
Ill,  p.  139).  Ann.  Min.,  VIL,  x.,  188,  1876.  See  idso  Bresnna,  Min.  Mitth.,  1877,  98. 
DSlter  finds,  from  a  discussion  of  many  measurements,  no  decisive  evidence  a^inst  the 
tetragonal  character  of  species,  that  is,  on  the  morphological  side,  Z.  Kryst,  v.,  289,  1881. 

Anal.,  Tschammendorf,  near  Strehlen,  Silesia  (1*77  p.  c.  TiOs),  Sehumaeher,  J.  Min., 
1878,  817.  JordansmOhl,  Silesia  (8'2-8'4  p.  c  MnO,  manganidocrase),  v,  Laaaulsey  Z. 
Kryst,  iv.,  168,  1879. 

Veszbltitk,  App.  IL,  p.  HlQ.'^Seh/rauf,  Z.  Kryst,  iv.,  81,  1879.  Triclinic,  monoclinic 
in  habit  Incrustm^,  consisting  of  a  eranular  agg^regate  of  indistinct  crystalline  individ- 
uals. Occasionally  m  dbtinct  crystals,  combinations  of  the  prisms  and  brachydomes; 
J  A  /'  =  109'  15',  l-«  A  1-r  =  95^  10'.  H.  =  8*5-4.  G.  =  3-581.  Color  and  streak  greenish 
blue.   Analysis  (on  0*1  gr.): 

A8,0»  P,0.  CuO  ZnO  H9O 

10-41  901  87-84  25-20  17-05    =    99-01. 
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Formula :  a(Zn,Cu)3A«j08  +  9(Zn,Cu)HaO,  +  Oaa ;  with  Cn  :  Zn  =  8  : 2,  and  As^O, : 
P,0.  =  1 : 1 ;  this  requires :  AsaO*  1213,  P.O.  7-&,  CuO  37-68,  ZnO  35-63,  H^  17«  = 
100.  Closely  related  in  form  and  composition  to  libethenite  and  adamite.  Occurs  as  c 
incrustation  on  granite,  and  on  limonit^  at  Morawitza,  in  the  Banat. 

VicTOMTE. — ^App.  n.,  p.  69  (18). 

Vietlnghofita^-See  SamarMle,  p.  106. 

YiLLABSiTE.— Min.,  p.  400;  App.  11.,  p.  69. 

Vntromc— App.  IL,  p.  69. 

YiTiAinTE,  Min.,  p.  656;  App.  II.,  p.  69.— AnaL,  white  Taciety  from  Amezs,  Belgins, 
DewcUgue,  Ami,  Soc.  Geol.  Belg.,  iiL,  8. 

YoLBOKTHiTE,  Min.,  p.  611. — Woskressenskoi,  Perm  in  theHial,  €^th  analjpedtlie  coat- 
ing on  a  quartzose  rocK,  finding  85-56  p.  a  insol.,  and  14'45  p.  c  soluble,  with  4'4B  H»0. 
The  soluble  portion  yielded:  V,0. 13-69,  CuO 8801,  BaO4-80,  Ca0  4-49,  H,0  [31-601 
SiO,  1-86,  A1,0, 4-78,  Fe,0. 0-46,  M^  1  43  =  100.  Neglecting  the  SiO„  Al,O„Fe,O„Mg0, 
and  a  part  of  tiie  water  as  impurities,  Qenth  oalculates :  (CUfBafCaHViOs  +  dCuBsOs  + 
12aq,  requiring  :  V,0»  19-63,  CuO  3841,  BaO  617,  CaO  6*77,  H,0  29-02.  A  Mcond  anafy- 
sIb  gave  confirmatory  results.  Am.  PhiL  Soc.  Philad.,  XTii.,  122,  1877. 

VoLTZiTB,  Min.,  p.  60.-^oachim8tfaal,  optically  imiaxlal,  positive,  Bertrand,  BnlL  Soe. 
Min.,  iv.,  69,  1881. 

Vrackita.— See  BhreekiU,  p.  16. 

Wackbnbodite.— App.  U.,  p.  69. 

Wad,  Min.,  p.  181 ;  App.  11.,  p.  60.— AnaL.  Landonderry,  N.  S.,  Louis,  Tzmn&  Nor. 
Sc.  Inst.,  iy.,  427,  1878.  New  Caledonia  (asbohte),  Lwenidge,  Proc.  Boy.  Soc  N.  S.  W., 
Sept.  1,  1880. 

A  mineral  near  some  yarieties  of  wad,  from  Kamsdorf,  Thuiingia,  is  called  UBiODOFHiE- 
ITS  by  Weisbach  (J.  Min.,  1880,  ii.,  109).  Structure  fine  fibrous  and  scaly.  Veir  soft, 
soiling  the  finders.  G.  =  2*89-3-04.  Lustre  silky,  dull.  Color  and  streak  nddish  diovb, 
the  latter  shinmg.  In  closed  tube  becomes  black.  Soluble  in  HCl  with  erolution  of  chlo- 
rine. Analysis,  Jenkins ;  MnO,  58-77,  MnO  9'69,  CuO  11*48,  H,0  21-06  =  100-80,  cwre- 
spondlng  to  CuMn«0i9  +  Oaq,  which  requires :  MnOi  68*20,  MnO  9*50,  CaO  10*63,  HsO 
21-68. 

Wagnebitb,  Min.,  p.  638;  App.  II.,  ]p.  eo.^Bauer  (ZS.  G.  Ges.,  xxriL,  930,  1876)  so^ 
gests  that  kjekxtlvise  (App.  II.,  p.  81)  is  probably  identical  with  wagnerite,  bat  mote  cr 
lesa  altered ;  later  he  shows  that  the  identity  is  oeyond  question  (J.  Min.,  1880,  iL,  731 
Analyses  by  Pismi  (Bull.  Soc.  Min.,  ii.,  48,  1879),  kammel^^  (ZS.  G.  Ges.,  xxxL,  107. 
1879)i  Fried&rici  (J.  Min.,  1880,  ii.,  77),  agree  in  general  with  the  wa^erite  formula: 
MgiPsOs  +  MgFa.  The  form  and  optical  characters  have  been  studied  by  .Bm^^mr  and 
Beiisch  (ZS.  G.  Ges.,  xxyii.,  675,  1875),  and  Brdgger  (Z.  Kiyst,  iii,  474, 1879),  and  a  gat- 
eral  correspondence  with  wagnerite  finally  proYed. 

WalkoKitoM— See  BectoHte,  p.  89. 

"Walpubgite,  App.  I.,  p.  16;  II.,  p.  60.— According  to  Weidnich  (J.  Min.,  1877, 1)  the 
crystals  are  triclimc,  with  pseudo-monoclinic  symmetry,  due  to  twinning.  Ch^h  oonfixins 
this  by  an  optical  examination,  Z.  Kryst.,  i.,  93, 1877. 

WALTHERrrK.— See  BiamtUiU,  p.  15. 
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Waluewito.— See  XanthophyUite,  p.  182. 

Wappleritb,  App.  n.,  p.  60.— Oryst  and  optical  description,  Schrauf,  Z.  Erjst.,  iv., 
281,  1880. 

Warwickite.— Min.,  p.  600;  App.  II.,  p,  60. 

WattevUlite.    Singer,  Inaug.  Diss.  WQrzbnrg,  1870,  p.  18. 

In  TBiy  minute  acicular  crystals,  orthorhombic  or  monoclinic;  in  part  twins;  forms  fine 
fibrous  aggregates.  Q.  =1*81.  Color  snow  white.  Lustre  silky.  Taste  first  sweet,  then 
astringent.    Analysis,  after  deducting  88*68  p.  c.  hygroscopic  water : 

SO,      A1,0,      FeO      NiO       GoO      CaO      MgO      K,0     Na,0      n,0 
44-01       0-24       0-88       1*05       1*80      16*87       249       4*74      10*46      17-78    =    90*77. 

Calculated  formula  :  RSO4  +  2aq,  very  near  poljrhalite.  B.  B.  swells  up  and  fuses  with 
difficulty  to  a  white  blebby  enamel.  Very  soluble  m  water;  from  the  concentrated  solution, 
crystals  of  gypsum  separate  on  standing,  and  still  more  quickly  on  warming.  Found  on 
lignite,  associated  witn  other  related  sulphates  on  the  Bauersburg,  near  Bischofsheim  vor 
dem  BhOn,  in  Bavaria.    Named  after  M.  v.  Watteville,  of  Paris. 

Wayeluts.— Min.,  p.  675;  App.  11.,  p*  60. 

Wbriteeitb.— See  Scapolite,  p.  106. 

Werthemanite.  Raimondi,  Min.  P4rou.  p.  244,  1878  (Domeyko,  5th  Append.  Min. 
Chili,  1876). 

Massive,  easily  reduced  to  powder.  G.  =r  2*80.  Color  white.  Gives  an  argillaceous 
odor,  and  adheres  to  the  tongue.  Composition  :  AUSOa  +  8aq.  Analysis  gave  :  SOi 
84-50,  Al.O,  45*00,  Fe,0, 1*25,  H,0  19*25  =  100.  B.  B.  infusible.  Soluble  in  acids.  It 
differs  from  aluminite  only  in  containing  less  water.  Found  in  a  bed  of  daj  near  the 
city  of  Chachapoyas,  Peru.  Pyr.  as  with  aluminite.  B.  B.  infusible;  after  igmtion  gives 
a  blue  color  with  cobalt  solution.    InsoL  in  HCl,  HNOs  and  aqua  regia. 

Westakitb.— App.  L,  p,  16. 
WHEELEBrrB.— App.  n.,  p.  60. 
Whbwellitb,— Min.,  p.  718;  App.  II.,  p.  61. 
Whitnetite.— Min.,  p.  87;  App.  II.,  p.  61. 
WiLLCOXITE.— App.  IL,  p.  61. 
WiLLEMiTB.—- Min.,  p.  262;  App.  II.,  p.  61. 
Winklbbite.— App.  II.,  p.  61. 

WiNKWOBTHITB.— App.   I.,  p.  17. 

WiSBBiinB.— Min.,  p.  528;  App.  II.,  p.  61.— See  (ktahedritet  App.  III.,  p.  85. 
WimcHBMiTft.— Min.,  p.  98;  App.  n.,  p.  61. 
WoHLBEiTB.— Min.,  p.  291;  App.  IL,  p.  63. 
WoLFAcmTE.— App.  I.,  p.  17. 
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WoLFRAXiTE)  MiiL,  D.  601;  App.  II.,  p.  62.— Or]nrt.  desoriptioD,  FeLBabanya,  Krenm, 
Min.  Mitth.,  1875,  9. 

With  tin-stone  at  Inverell,  New  South  Wales,  Liverndge^  Proc  Roy.  Soc  N.  S.  W.. 
Not.  8, 1880. 

WoLLABTONiTE,  Mln.,  p.  210;  App.  n.,  p.  62.^AtiaL,  Santoiln,  Fouqui^  C  R,  Ixxx., 
681,  1875. 

WoLLONGONOiTB,  App.  I.,  p.  17.— See  Torbanite,  p.  128. 

WooDWABDiTE.— Min.,  p.  666;  App.  II.,  p.  62. 

WuLFBNiTE,  Min.,  p.  607;  App.  II.,  p.  62.— Occurrence  in  the  silver  district,  YaznaCa, 
Arizona;  sometimes  m  simple  octahedral  crystals,  B,  SiUiman,  Am.  J.  Sc.,  IIL,  xxiL, 
208,  1881. 

Schrauf  has  given  the  name  chbomowulfenite  to  some  red  wulfenite  oontainiiig  duo- 
mium,  Ber.  Ak.  Wien,  Ixiii.,  1871. 

WuBTZiTB,  Min.,  p.  59.^AiiaL,  Prribram,  Frened,  J.  Min.,  1875,  678. 
Description  of  artifical  crystals,  hemimorphic,  like  greenockite,  FSralner,  E.  Kxyvt,  t^ 
868,  1881. 
Sco  also  Frythrozincite,  p.  48. 

Xakthtosite.— App.  IL,  p.  63. 

ZanthoUte.— See  SUmroliU,  p.  114. 

XAirrHOFTLLiTE,  MiiL,  p,  508.— A  variety  is  caUed  waluewttb  by  y.  Eokachaiof  (P.  r. 
Jeremejef,  Verh.  Min.  Ges.  St  Petersburg,  II.,  zi,  841,  856,  1876;  N,  von  Koktekaro!, 
Z.  Kryst.,  ii.,  51,  1877  (Min.  EussL,  vii,  846)). 

Monoclinic  in  symmetry.  Axes,  eihid  —  8*2728 : 1 : 0*676a  0  =  90*  0'.  Obaerred 
pknes  :  0,  -W,  i-*,  (^,  i,  -4.  ^;  Oa  -4-»  =  109'  28';  OAh^  =109'  28';  - J-*aH 
=  100'  28J':  0  A  i-4  =  0  A  -i  =  -i  A  J-S  =  -4  A»  -4-4  =  140' 46';  these  angles conB- 
spond  closely  with  the  isometric  system.  Plane  angle  of  the  base  120'.  Twins  oommon,  simi- 
lar to  those  of  mica;  twinning-plane  /.  Cleavage:  basal  peiiect.  H.  =  4*5.  G.  =  8-08S. 
Lustre  vitreous ;  on  cleavage  plane  pearly.  Color  leek  to  bottle-green.  TransparHit 
to  translucent  Strongly  dichroic,  parallel  e  (vert.)  fine  green,  perp^dicular  to  e  (vert) 
reddish  brown.  Opticus  properties  (H.  BQcking) :  axial  plane  the  olinodiagonal  section; 
biBectrix  negative,  inclined  82'  to  the  normal  (probable  error  not  greater  than  18). 
Axial  angle  about  20^  (20'-40'  Des  Cloizeaux,  p  <  v).    Analysis,  P.  t.  Nikokjef : 

SiO,       AlaO,     Pe,0.      FeO       MgO        OaO        H,0 

16*90       48-55       2-81       0*88       17*47       18-00       5*07    =:    98*68. 

Found  with  perofskite  and  other  species  in  chloritic  schists  in  the  mine  Nikolaje-Maxi- 
milianowsk,  near  Achmatowsk,  in  the  southern  UraL  Named  alter  the  Bussian  Minister, 
P.  A.  von  Waluew. 

See  also  Clintonite,  p.  28* 

Xenotuce,  Min.,  p.  528  ;  App.  n.,  p.  62.— Cnnrt.,  Binnentha],  Elein,  J.  Min.^  187S, 
869;  St.  Gothard,  ib.,  1879,  586. 

Occurrence  at  Kdnigshayn,  G5rlitz,  Silesia,  v.  Laaaulx,  J.  Min.,  1877,  174.  OiysUls 
compounded  with  zircon  from  Alexander  Co.,  K.  C,  W^  E,  Hidden,  J^isi.  J.  8c.  IIL, 
xxi.,  244,  1881. 

AnaL,  HitterOe,  S^ilHz,  J.  Min.,  1876,  806. 

Toungite.    Hannay,  Min.  Mag.,  i.,  152,  1877;  IL,  88,  1878. 

A  coarsely  crystalline,  apparently  homogeneous  mineral.  H.  =  6.  Lustre  metallic,  re- 
sembling frSkctured  cast-iron.    A  specimen  of  unknown  souzoe  yielded  Hannay*  analyses  1, 
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2,  8,  4;  and  a  specimen  from  Bftllaiat,  Australia,  gave  Stewart  and  Hood,  analyses  5 
and  6  (mean  of  several) : 

S  Fb  Zn  Fe  Mn 

1.   G.  =8e3    28-85  20W  40-07  ....        1118    =    100-97. 

2-   G.  =  8-60    27-50  2422  88-46  288         6-98    =      99-94. 

8.  26-98  24-58  8792  2-80         677    =      99-00. 

4.  28-99  2218  87-75  814         7-00    =      Jr9-06. 

5.  27-48  2602  86-42  916  .  1-28, Sb  0-26, SiO,  0-13  =  99-69. 

6.  G.  =4-56    27-28  25-78  8662  8-78         1-30, SiO,  0-10  =  99-76. 

Ck>rresponds  approximately  to  a  simple  sulphide  containing  lead  and  dnc,  with  varying 
quantities  of  iron  and  manganese.    Named  after  Mr.  John  Toung,  of  Glas^w. 

[The  description  of  **  Youngite"  is  very  incomplete  (note  the  disparity  m  the  determi- 
nations of  the  specific  gravity^  and  the  composition  is  improbable.  Analyses  1  and  2,  for 
which  separate  formula^  are  given  by  the  author,  were  obtained  from  the  same  specimen  1 
Beyond  question  a  mechanical  mixture.] 

Tttbocbkete.— Min.,  p.  625;  App.  I.,  p.  62. 

TUrogummitew— See  Cleveitej  p.  27. 

Yttrotamtalitb.— Min.,  p.  519  ;  App.  II.,  p.  62. 

Zabattte,  Min.,  p.  710.— From  the  mines  of  Rapi,  Province  de  la  Mar,  Peru,  Raimondt, 
Min.  P6rou,  p.  206,  1878. 

Zbphasovichite,— App.  I.,  p.  62. 

Zeunexute,  App.  II..  p.  62.— Oryst.,  and  association  with  uranospinite,  Weisbachy  Jahrb. 
Berg.-HUtt.,  1877,  AbhandL,  p.  45  (Z.  Ki^Bt.,  i.,  894). 

Zinc,  Min.,  p.  17. — ^Reported  as  found  in  the  native  state  in  north-eastern  Alabama,  W, 
D,  Marks,  Am.  J.  So.  III.,  zL,  284,  1876. 

Zincaluminite.    Bertrand  and  Damour,  Bull  Soc.  Min.,  iv.,  185, 186,  1881. 

In  minute  crystals,  forming  very  thin  hexagonal  plates.  Opticallv  uniaxiaL  negative, 
and  hence  hexagonal,  or  possiblv  orthorhomoic  with  Ja/=  120  nearly  (Bertrand). 
H.  =  2-5-3.  Gt,  =  2-26.  Color  white,  or  slightly  bluish.  Analysis,  Damour,  deducting 
a  little  clay  associated  with  it : 

SO,  A1,0,  ZnO  CuO  H,0 

12-94  25-48  84-69  1*85  25-04    =     100. 

Formula  :  2ZnS04  +  4ZnH,0a  +  8A1,H«06  +  5ao,  requiring :  SOs  12*48,  AlaOa  24*12, 
ZnO  8812,  HaO  25-28  =  100.  B.  B.  in  the  closed  tube  gives  off  abundance  of  water. 
SliffhUy  alkaline.  With  cobalt  solution  on  strong  ignition,  gives  a  ereenish-^y  mass 
with  blue  at  some  points.  On  charcoal  a  zinc  coating.  Soluble  in  HKOa,  leavmg  5  to  7 
p.  c.  clay.    From  tne  zinc  mines  of  Laurium,  Greece. 

ZociTE.— Min.,  p.  135;  App.  11.,  p.  68. 

ZiiiKENiTE,  Min.,  p.  88w — ^AnaL,  Sendinery  from  Adlessbach,  near  Qausach,  Einzigthal, 
Ann.  Ch.  Pharm.,  clxxxv.,  205, 1877. 

ZnffKWALDiTE.— See  Mica  Gfroup,  p.  77. 

,  or  cellular,  yel- 

,  ^  infusible.    Chemical  i 

With  cyrtolite,  at  the  granite  quarries  of  Rockport, '. 


Ziroarbite.    C.  U,  Sk^pard,  Contrib.  lifin.,  1877.    A  massive,  compact,  <».  >. ..^.,  j 

lowish-brown,  opaque  mineral.    H.  =  2-2*5.    B.  B.  infusible.    Chemical  nature  unknown. 
Vith  cyrtolite,  at  the  granite  quarries  of  Rockport,  Mass. 
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ZmcoH,  Min.,  p.  272;  App.  H.,  p.  68  —Supposed  to  occur  in  microecopic  twin  crystals, 
Meyer,  ZS.  G.  Ges.,  xxx.,  11,  852,  1878;  Stapff,  1.  c,  xxx.,  138  ;  xxxi,  405,  1879;  RUti, 
Min.  Petr.  Mitth.,  i.,  208,  1878;  Hussdky  Min.  Petr.  Mitth.,  i.,  277,  1878;  this  oondnaoD 
questioned  by  Saner,  J.  Min.,  1879,  569;  Eosenbuech,  Att.  Accad.  Torino,  June  19, 188L 

Large  twin  crystal  (l--t  as  twinning-plane),  from  iienlrew,  Canada,  W,  S.  Hidden,  Am. 
J.  Sc.,  III.,  xxi.,  607,  1881;  same  observed  by  L,  FleUher,  Z.  Kryst.,  vi.,  80, 1881.  Tte 
crystals  from  Renfrew  occur  with  ngantic  titanite  crystals  (p.  122),  and  are  sometinKs 
very  large.  From  various  Italian  localities,  UzieUi,  Accad.  Line.  Mem.,  XL,  iiL,  8(S. 
1876. 

Mallard  (Ann.  Min.,  VII.,  x.,  143,  1876)  includes  zircon  among  the  peeudo-tetngcHBl 
minerals. 

Specificgravity  determination,  Church,  Geol.  Mag.,  II.,  ii.,  822, 1875. 

Anal.,  m  Paso,  Colorado,  Kdnig,  Am.  PhiL  Soc.  Phil.,  xvL,  518,  1877,  or  Z.  Kiyst,  L 
482. 

Color  duo  to  state  of  oxidation  of  iron,  and  varied  in  R.  F.  and  0.  F.,  Spezia,  Att.  Ace. 
Torino,  xii.,  87,  1876. 

A  variety  of  zircon  from  Ceylon  is  called  beccamte  by  Oraiiarola  (Att.  Soc  Tosc.,  it., 
177,  1879).  Color  olive  green.  Optically  biaxial,  with  apparently  twinned  structure;  a 
basal  section  is  divided  into  four  sectors  in  polarized  light.  Form  and  other  cfaaiacteis 
like  zircon.  Analysis  :  SiO,  80'80,  ZrO,  6216,  AUG,  252,  OaO  3-62,  ign.  0  80  =  98112. 
Named  for  Dr.  O.  Beccari. 

See  also  CyrMite,  p.  88. 

ZiRLrrE.— App.  II.,  p.  68.' 

Z5BLITZITE,  App.  II.,  p.  84.— Anal,  (a  white  serpentine),  Freneel,  J.  Min«,  1875, 680. 

ZoMTTE,  Min.,  p.  290;  App.  IL,  p.  68.— Anal.,  Syra,  LOdecke,  ZS.  G.  Ges.,  xiviiL,  258, 
1876.    Leiperville,  Delaware  Co.,  Pa.,  ICdnig,  Proc.  Ac.  Nat.  Sc.  Philad.,  1878,  88. 

Ch^Bt.  (thoulite),  Souland,  Norway,  Brdg^er,  Z.  Kryst,  iiL,  471,  1879. 

Crvstallographically  and  chemically  investigated  by  Tachermak  a,ndSipdez(BeT  ALWien. 
Ixxxii.,  141,  1880).  The  measurements  (of  crvstals  from  Ducktown,  Tenn.,  b^  Becke)  cod- 
flrm  the  accepted  orthorhombic  character.  The  optical  characters  are  peculiar,  in  conse- 
quence of  the  presence  of  twin  lamelhe.  An  analysis  of  transparent  crystals  from  Dack- 
town,  by  Ludwig,  gave :  SiG,  39-61,  AUGa  32-89,  Fe,G«  091,  Fe 0-71,  MgG 014,  CaO 
24-50,  HttG  2-12  =  100  88.  This  corresponds  to  the  already  accepted  formula  :  HiOi* 
[AliliSidOss,  analogous  to  that  epidote,  in  which  [Fes]  takes  the  place  of  [AUl;  between 
the  two  various  intermediate  compounds  exist,  according  to  the  extent  to  which  tiie  iron 
and  aluminum  respectively  replace  each  other. 

ZoNOCHLOEiTB.— See  I^ehnite,  p.  96. 

ZoRQiTE,  Min.,  p.  43.— Analyses  of  related  minerals  (Pb,Cu:Se,  and  (Cu,Pb)sSe8,  from 
the  Andes,  Pisani,  C.  R.,  Ixxx.,  891,  1879. 
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